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Nt JDE SV
Battery or

All-Electric |
OPERATION

ERE is the great value offer of the day. Test and try this
powerful seven-tube RANDOLPH RADIO for thirty days.
After it brings in stations from coast to coast with

amazing clearness—with easy omne-dial tuning —after it
easily equals any other radio regardless of cost—after you
are more than satisfied then you can buy it direct at factory
prices. Every RANDOLPH must make good before it is
sold.

The RANDOLPH SEVEN-TUBE CONSOLE illustrated here
can be had for use with batteries or connected direct to the
electriclight socket—absolutely batteryless—no batteries,
chargers or acids—just plug in and tune in. 1009, efficient
either way. Its construction and performance have been tested
and approved by leading radio engineers and authorities— by
leading radio publications and laboratories.

7 Tubes—Single Control
Iluminated Drum

One drum dial operated by one simple vernier control tunes in all stations with
easy selectivity to tremendous volume, No overlapping of stations. Illumin-
ated drum permits operation in the dark. Volume control for finer volume
modulation. This is a seven-tube tuned radio frequency receiver with power
transformers and power amplification. Space wound solenoid coils. Full and
completely shielded. A real receiver of the highest guality. Tremendous dis-
tance, wonderful tone quality, simple to operate.

Beautiful Walnut Console
Built-in Cone Speaker

The Randolph Seven-tube Ampliphonic Console illustrated above is housed in
agenuine burl-walnut cabinet with two-tone hand rubbed finish giving it un-
surpassed beauty. The same expert cabinet work has gone into the making
of these consoles as in the finest furniture. Has built-in cone loud
speaker that compares with any on the market. Accurately re-
produces complete range of musical notes from thehighest to the lowest pitch.

What Users Say

I have logged more than 50 stations from coast to coast.—Lloyd Davenport,
Littlefield, Texas. Ihave logged 52stations from Cuba to Seattle, the setisa
world beater.—J. Tampkinson, Detroit, Mich. Your set is a revelation, has all
others tied tothe post for distance and selectivity.—Waldo Powers, Vergennes,
Vermont. On strength of its performance sold two more sets this week.—
T. Scanlow, Orlando, Florida.

7-Tube Console

Single Control

RETAILPRICE
Completely Assembled

The Senior Six
Now you can have a new,
modern, single-control, six-
tube radio. Do not compare
thig set with old style 2-
dial 6-tube sets selling for
o, e g et i
ndolp enior Six has
also been tested and approved %fezgﬁia{;g%?]& lg;‘;‘vgﬁj
by the leading radio engineers. successful experience in

Comes in_a beautiful solid walnut netan price the radio husinese, we are

perfectly confident insend-

The Randolph Radio
Corporation are pio-
neers in the manuface
ture of radios. All of
its vast and unlimited
resources have heen used
in making and perfecting

Randolph Radio Corporation,
711 West Lake Street, Dept. 303
Chicago, Illinois.

Send me full particulars about the RANDOLPH Six and Seven-

binet of band-rubbed finish. Single A 3
ﬁﬁ,n{‘foi’, ﬁ{'um',‘;atﬁd Blfum l;%h s ‘ngle ing out a_Randolph Radio Tube All-Electric and Battery Table and Console Sets with details
space for logging. Absolutely de- )
pendahle and very selective. Sent co n‘t 1'01 will do. Mail us the cou-

pon now for the greatest

for 30 Days’ Free Trial, Youtest |
radio offer ever made,

Name
it before you buy.

Address.............

City. State
Mark here [ if interested in Agent’s proposition.

RANDOLPH RADIO CORPORATION
7131 West Lake Street Dept. 303,

2
n
|
|
n
n
on trial, Weknow what 1t = of your 30 Day FREE Trial Offer.
]
&
a
u
| |

Chicago, Illinois
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Be a Trained Radio Expert

If you’re earning a penny less than $50 a week, get my free book of information
about the radio business. Trained Radio Experts are needed in more than
20 different lines of this new and growing profession (300,000 new openings
created by the swift growth of Radio in past few years). Why go along at $2;5
or 835 or $45 a week all your life? Study Radio and after only a short time
land yourself a REAL job with a REAL future! Be a man who has money in
his pocket and in the bank—don’t scrimp and scrape for the rest of your days.

Salaries of $50 Up to $250 a Week
Not Unusual in Radio

The good positions in Radio pay all the way from $50 on up to $150, $200,
and even $250 a week. Suppose you don’t climb to the very top, but that you
do advance to a position that pays you $125 a week, year in and year out.
Any chance to make that much where you are now? ﬁlen send for my free
book, and learn about a field where there’s some real opportunity. Where
good men, if they have the right training, can work their way into really big
salaried jobs!

Money Back If You Aren’t F ully. Satisfied

I'll give you all the training you need to get into any line of
the Radio business. And I back up this training by a signed

agreement to refund every penny you pay me
if | don’t give you exactly the training you need. After you GET BOOK!
finish my training, you'll be the judge. If you think I've Find out for yourself
carned my tuition fee, I keep it. if not, ask for it and you’ll about bigger pay waiting
get it night back. gzroggt(lmg\ l_ladi(ilgzoFrom
. . . . [ [ n to
$304,000,000 in 1926—
Six Big Practical Outfits ek P

o Radio industry. Plenty of
Given You to Help You Learn | bis Radio jobs are ‘waicine

r . for the man who KNOWS!
I teach you both the “why” and the “how” of Radio. You learn John Fetzer sent for my

to DO a thing, and you learn WHY it’s done. I send you, WITH- g:;i::e‘:_k:t‘w&é‘ﬁ’ccﬁej

OUT EXTRA COST with your course, six big practical outfits designs and builds broad-
of material to experiment and work with, These outfits are the cast stations. T. M. Wil
real thing—not toys. The parts they contain will build approximately 100 different cox sent for the book—
Radio circuits. With all this material you do practical work from start to finish of now he’s in his own Radio
your training You get your hand in, and you get confidence in yourself. Then when business and reports prof-

: its as high as $70 in one

J e N e - you run into a Radio problem later on, on the job, you KNOW you can do it because 1 )
J"i—‘-—- et you've Already done it. With these six outfits of practical material. With me you day! All i ation will
don’t learn to be a “paper Radio Expert”—you learn to be the kind of expert that be sent to with-

Broadcasting and commercial Radio land shows his worth on the payroll. Full details in'my big book—sent free. mail
statlon work appeal tu a lot of men—it's a big,

growing field and fascinating work. My course

PrepRIEs you OISR oy, o e el Send for Free Book of Information

Six unllion Radjo
the United States r:ec
are going to Radio Servi
i d Repalr
men everywhere. For this c:' K o
ork
be trained i

€ivIng sets in use in

Radio manufacturing has grown faster in the

last 6 years than any other jbig business ever

did. It’s 250 times as big as it was. That

means lots of good chances for the trained
Radio Expert.

T e . eI e S e

Radio operators on board ship go every:
where—see everything. You sail the world
over, all your expenses paid, and draw a
good salary besides. It's the life of Relily.

Rap1O0 BrOancCAST December, 1927. Published moenthly. Vol. XII, No. 2. Published at Garden City, N. Y Subscription price $1 00 a year Entered at the post office at

Garden City, N. Y., as “°°"d\ﬂ)\?\7\7\/'51ﬂe‘ﬁ%‘£h’iradﬁ?ﬂ?ﬂ§1’d¥v??ﬁﬁ & Company, Garden City, N. Y
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LEARN QUICKLY, EASILY

Train at Home in Spare Minutes

Stay home! Hold your job! I’ll bring your Radio
training to you, and you can learn in your spare
time after work. No need to go to a strange city
and live for months on expense when you learn
my way. You study in the quiet of your own home.
As for this training—it’s written just as I would talk—in
straightforward, everyday, understandable language. You'll
get it, and you’ll get 1t quickly—in a few months’ spare time—
because I’ve made it so clear and interesting! No particular
education needed—Ilots of my successful students didn’t finish
the grades.

Earn $15, $20, $30 Weekly
Right Away “On the Side”

Deloss Brown, South St., Foxboro, Mass.,, made $1,000 from spare-time
Radio jobs before he even finished my course. H. W. Colbentz, Washington,
averaged $£45 a week; Leo Auchampaugh, 6432 Lakewood Ave., Chicago,
made $500 before graduation; Frank Toomey, Jr., Piermont, N. Y., made
$833 while taking the course. All this done IN SPARE TIME away from
the regular job, while these fellows were still studying the course—and they’re
only a few of hundreds. As soon as you start this training 1 begin teaching
you practical Radio work. Then a few weeks later, I show you how to make
use of it in spare time, so you can be making $15, $20, $30 a week “on the
side,” all the while you’re learning.

64-Page Book Sent Free for the Asking
My big book of Radio information won’t cost you a penny, and you won’t
be under any obligation by asking for it. It’s put hundreds of fellows on the way to big pay

and brighter futures. Sending f_or it has been the turning-point where many a man has made his
start toward real Success. Getit. See what it’s going to mean to you. Send coupon TO-DAY|

Address: J. E. SMITH, President

National Radio Institute
Dept. P-94, Washington, D. C.

J. E. SMITH, President
National Radio Institute

Dept. P-g4, Washington, D. C.

advantage of them. r
obligation, and that no salesmen will call on me.

Dear Mr. Smith: Kindly send me your big free book *“‘Rich
Rewards in Radio,” giving all information about the big-money
opportunities in Radio and how you will train me to take
I understand this places me under no

PAWS e~ s7my

JOBS WAITING!

In 7 short years — 300,000 new jobs in Radio!
Lots of jobs open right now, for those who have
the training. The Radio industry has grown
by leaps and bounds—so fast it has had to take
whatever sort of men it could get. Such men, if they haven’t
trained themselves in the meantime, are losing out and will

keep on losing out. They’ll be replaced by men with the
KNOW-HOW. But it’s trained men ONLY that are needed.

Over 1,000 Openings for
Trained Men NOW!

One great Radio manufacturing concern alone has
over 1,000 openings to give my graduates this year.
These men will be needed all over the United States.
Any graduate of mine who stands well in his home
town is eligible for this work. The head of the
above mentioned concern—one of the biggest Radio
organizations in the country—is a graduate of mine.
He knows what my training did for him. When he
wants new men for his organization he wants men
with the same training.

I can’t possibly graduate enough men this year to
fill these openings. So there will be more openings
with this one concern than there will be graduates to
accept them.

But there are other openings to choose from, too. My school
has trained more Radio Experts than any other school in the
world. It’s the oldest and largest Radio home-study
school in the world. There are N. R. I. trained men in
almost every Radio concern of any importance in this
country. Many Radio employers are themselves my grad-
uates. That’s where you get your “stand-in"’ as an N. R. 1.
graduate yourself.

Every graduate of my course is entitled to Life-Time
Employment Service, without a penny’s charge, from my
helpful Employment Department.

Full Information Sent with Free Book

My Free Book contains full information about the
Radio employment situation, and the advantages I'm
in a position to give you. Also about my Life-Time
Employment Service, and Life-Time Consultation
Service, too.

Mail Coupon To-day!

This big 64-page book, printed in two colors, crammed
' with interesting facts and photos about money-making
' opportunities in Radio, sent free to everyone who clips the

coupon. No obligation by sending for the book—it’s
' absolutely free. One of the most_valuable books about
-------- | Radio ever written.

L---—m - - vr‘--------——--‘
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Your ‘B’ Battery Eliminator

will give you better service with

(Trade Mark Registered)

Gaseous

Rectifier Tubes

ARE BETTER

60 Milliamperes - $4.50
85 Milliamperes - 4.50
400 Milliamperes - 7.00

Ask for Catalog of full line of Standard Tubes.

Guaranteed

The standing of the Q-R.S Company, manu-
facturers of quality merchandise for over a
quarter of a century, establishes your safety.

u

Orders placed by the leading Eliminator Man-
ufacturers for this season’s delivery, approxi-
mating Four Million Dollars’ worth of Q-R-S
Rectifier Tubes, establishes the approval of
Radio Engineers. Ask any good dealer.

THE QR'S COMPANY

Manufacturers

Executive Offices: 306 S. Wabash Ave., Chicago

Factories: Chicago—New York—San Francisco=~Toronto, Canada— Sydney, Australia=Utrecht, Holland
Established 1900. References—Dun, Bradstreet, or any bank anywhere

www americanradiohistorv com



www.americanradiohistory.com

RADIO BROADCAST ADVERTISER
&w ‘sm’ <s3,s” -«9 ’?;ﬁ"’w}‘;'; 35598 x.mm

BN,
R G
B QDY

g
Iy ¥

B
(WX

(!"%/i:’a;r’(ﬂ

¥

3

n
5

&u

i

<g

g2

S

3

your Receiver H: . 12
nfoaReal Misical Instrumen ¢ f

Wi ith a screw driver, a pair of pliers, and a soldering iron you can build a Thordarson
Power Amplifier and B-supply in your own home that will equal the finest commercial
amplifier on the market. Complete constructional booklet and simple diagram accoms=
pany every transformer.

Thordarson R-210 Power Compact

The Thordarson R-210 Power Compact is scientifically designed
to give maximum electrical efficiency and to make homeassembly
of power amplifiers as simple as possible. The R-210 Power

S

ey s

RS

%

Sg
3

28

€4
ot

0 Compact is the foundation unit and contains the following
Y  R.2106 Power Compact . $20 2pparatus: (1) A power supply transformer designed for
1) UX-216-B rectlﬁer, (2) Two filter chokes of 30 henries induc-
1 tance and 65 M. A. current carrying capacity; (3) A 714 volt supply center tapped for

the filament of one UX-210 power tube. Wiring of the cowplete amplifier is simple—
20 leads complete the assembly. R-211 Metal Baseboard, including sockets,

. inding posts, mounting screws, and hook-u
New Metal Baseboard for R-210 Compact Amplifier - sk L S i g

WITE s o o o s o ¢ o o o s s o o o« §5

RS

To further simplify home construction of the R-210 type amplifier, you can now buy this new crackled finished
metal baseboard. All spring sockets and binding posts are mounted and included in the list price. All

mounting holes are drilled. All holes for sub-panel wiring are carefully insulated. Location of all sub-panel
wiring is marked under baseboard.

R-171 Power Compact

a‘ 16198,

LS

X
o

0% This power compact is similar to the R-210 type, but is adapted for home construc-
| tion of power amplifiers using the Raytheon BH rectifier and UX-171 power tube.
L) Designed to meet the popular demand for a low priced yet highly efficient power

; amplifier. Delivers 320 volts either side of center to the Raytheon BH rectifier. The
J I two choke coils are rated at'85 M. A. 30 henries. The filament winding of 5 volts center

- tapped is suited to one UX-171 power tube. Two 0.1 Buffer Condensers are also
included in the case. Wiring the complete amplifier and B-supply is merely a
matter of connecting 18 leads.

®  R-171 Power Compact . $15

T-2098 Power Supply Transformer—T-2099 Double Choke Unit

Here is an extra heavy duty power amplifier supply that will satisfy the most exacting demands for excess No. 2098 Power Supply
power. An amplifier using this transformer and choke unit will deliver 425 volts at 130 M. A, drain, sufficient for Transformer . . $20
the heaviest receiver using two UX-210 tubes in power push-pull. Transformer T-2098 delivers 550 volts each side
of center tap and is designed te supply two UX-216-B rectifiers (full wave). The 7}% volt filsment supply will
easily handle two UX-210 power tubes. The double
choke unit T-2099 consists of two 30 henries 130 M. A.

=---a---------------------------------- choke coils mounted in a compound-filled case.
i THORDARSON ELECTRIC MFG. CO. 1 <K Get this FREE Boo%k:!
a 500 West Huron St., Chicago, Ill. ]
E Gentlemen: :
= Please send me a copy of your free booklet ‘“Power : ae
m Amplification Simplified.” n | x 7 L { _
: : O ER No. 2099 Double Ch
Q.

: Name ...oooeeevneennnns e o1s [576 STk (o5 op<lfs e STk, ohele ks SRR LTess : COMPA T e .o.u. i sok;
M |

Add 882000000000 0300000%00 000 adasavanasascaanasace
g . s THORDARSON ELECTRIC MANUFACTUR]NG CcO
. n Transformer Specialists Sinc
] Clty ...... @aac0e0etstssestssssssssene stﬂte...--.-.-... : woRmsoLDEsTANDLARGESTExCLUSIVETRANSFORMm
PP AP P RPRPUPRPRPIR 011 POF - wron and Kingshury Streets - Chicago.lll.USA
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How do you know that your
set is operating at its best?

If you are one of those who believe that the ear is a trust-
worthy organ, you will find that it has led you far astray when
you adopt the scientific method of toning up your set.

Spend a few minutes with your radio—and a Weston Volt-
meter—before broadcasting time arrives.

Check up the voltages of your set and note. the difference
in the power and quality of reception, simply by making the
quick little adjustments that your Weston tells you are required.

With this Model 489
Portable Weston Voltmeter

correct radio operation is made simple and also less costly. You merely test the
tubes and batteries once a week—like windinga clock. You do not make a habit of
guessing the time—then why guess at the faithfulness of radio set reproduction?

Just ask your dealer for Model 489, having 1000 ohms per volt. Suitable
for B-Eliminator or battery operated sets. Other models of lower resistance for
battery testing, The complete line of Weston Radio Instruments is fully de-
scnibed 1n Circular J mailed upon request by writing to—

Weston Electrical Instrument Corporation
179 Weston Avenue Newark, New Jersey

| lae - et e N LEL TN WA, T, 8T AT s

WENTON

RADIC
INSTRUMENTS

T B et

www americanradiohistorv com

They
stand the surges

TPARVOIT
.

ARE specified most frequently
in circuits where service 1s
hard and only a good condenser
can stand up.

Use the proper Parvolt
Wound Condensers in the filter
circuits of current supply units
and know that all condenser
problems are completely elim-
inated.

Parvolt Wound Condensers
are made for 3 maximum serv-
ice voltages:

Type A—400 Volts d.c. continuous duty
Type B—800 Volts d.c. continuous duty
Type C—1000 Volts d.c. continuous duty

THEY STAND THE SURGES

Made and guaranteed by
ACME WIRE COMPANY

New Haven, Connecticut

// No “A” /////////%

Batteries with
these TELEVOCALS é

The new Televocal A, C. 226 and 227
Tubes operate direct from A. C. cur-
rent and require no “A” Battery. Also
Televocal T. C, 112-A and 171-A Power
Tubes are made with oxide-coated fila-
ments taking but half the current—
1 amperes as against } amperes here-
tclore.

For best results insist on Televocal
Quality Tubes for all purposes. All
standard types featured by the exclu-
sive Televocal Support-all fully guar

iR

;.///%
/
%

TELEVOCAL CORP’N
A Televocal Building
§ Dept. 8-3, 588 12th S1., West New York_N. J.

TELEVOCAIL

- IOUALITY

%%
|
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FT'OM one

rad1o jZm to cmotbeif

Pins screw in this way for
jacks running horizontally.

Pins screw in this way for
jacks running vertically.

For battery testing.

How to say ‘“Merry Christmas”
is no problem — if the person you
wish to remember 1is ‘“radio-
active.” Give him what you’d
like yourself — a voltmeter.

If his is one of the newer sets,
get one of the new Westinghouse
Cabinet Portables. Plugs right
into the jacks provided — looks
and performs like a permanent
cabinet fitting, but is easily re-
movable for testing “A”, “B”
and “C” batteries or for other
purposes.

Styles in  voltmeters are
changed by this new Cabinet

Good dealers have other Westinghouse models.

Portable. The rich, antique
bronze finish — the clever ad-
justable features — make this a
fitting companion piece for the
most expensive radio receiver.

An accurate voltmeter warns
continuously of voltage varia-
tions that affect good reception.
Its use prevents prematurely
burned-out tubes and prolongs
battery life.

PRICE COMPLETE

Range Price
(05 d 150
(o5 :rrlxd 502 ?r 5 $6*50
W f Rocki
f’i:ci%c (?cc)astes .to « o . 7'00

At your dealer’s

For instance,

the most accurate moving-vane instrument made, at $5.00. Or
a highly sensitive jeweled movement at $10.00. Either, a gift!

WESTINGHOUSE
Offices in all Principal Cities

ELECTRIC & MANUFACTURING COMPANY

Representatives Everywhere

Tune in with KDKA—KYW—WBZ—KFKX

Westinghouse

359
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Wirets Kinestey Wineg, Editor

DECEMBER, 1927

Kerrn Henney
Director of the Laboratory

Epcar H. Feuix

Vol. XII, No. 2

.Contnbuting Editor

o5

CONTENTS

Cover Design- - - -

Frontispiece - Television Apparatus of a European Scientist 102 T En Ul Rl S At e Ty ) O
C. a7 o “Rayfoto™ radio picture receiver. By the time this magazine
in Euro T William J. Brittain 10 oY . : .
Television pe J 3 is in the hands of its readers, all the essential apparatus will be
The March of Radio - - - - - An Editorial Interpretation 105 a}vai!able on.the m.arket. and nothing will delay the expe‘rimenter
How the Radio Commission Can Set Radio  “Radio Industry™ Standards in his experience in this new field. Rapio Broancasr is glad to
to Rights o %by the S&léi;\lga_; Few Stations forward the names of readers who are interested in receiving
;Y::too%a?ot?;xcrg?:] grst;ca’gc?:t'ing Ne:riqgtwtbe Patent Field printed matter and late bulletins to manufacturers who are
What to Tell the Consumer—and Where The Month in Radio supplying the various parts for the “Rayfoto™ apparatus. After
Bl e the appearance of Mr. Cooley’s November article, a great num-
Applications of the Four-Electrode Tube - Theodore H. Nakken 109 ber of our readers wrote us for this information which has
. . been supplied. A letter should at once be addressed to the
The Phonograph Joins the Radio Set - - - - - - - - - 112 undersigned, asking for additional data in case you have not
Make Your Own Radio Picture Receiver - - Austin G. Cooley 114 L etls
. . . ‘ x 7 ASHINGTON is the center of interest these days, what
Beauty—The Keynote in the New Radio Receivers 118 with the International Radio Conference and the changes"
What B Device Shall I Buy? - - - - - Howard E. Rhodes 120 in the federal Radio Comx.m's?sion. The. death of Comr.nissioner
E e ) ) ) Dillon is a great loss to radio in the United States and it will be
Measuring the “Gain™ of Your Radio Receiver - Keith Henney 123 next to impossible to fill his place. The resignation of Com-
Book Reviews » + + + + + o+ o o e e 4 e . 138 1 missioner Bellows removes one of the ablest members of the
) s Weigh e Rudi | 5, 137 Commission, but President Coolidge has filled his place through
TSGR AL ¢ Story of Radio, Dunlap the appointment of Sam Pickard, former secretary to the radio
Loud Speakers - - - - - - - - - - - - . . . . 126 body. Mr. Pickard is a likeable and able individual and we
p Devi believe his appointment is a wise one. Carl H. Butman, of
ower Devices - - - - -« - - - < - < < o 2 o 12 Washington, was appointed as Secretary to succeed Mr. Pick-
Facts About the Fada “Special” Receiver - - - John F. Rider 128 ard. Mr. Butman has long served Ranio Broabcasr as its
Washington news representative and we are indeed pleased
Our Readers Suggest - - - - - - - - - - . . . . 131 that the Commission has so wisely chosen a man who knows
. . radio problems so well.
How to Improve Your Old Receiver - - - - Edgar H. Felix 133 P
. . . . WORD about the authors in. this issue: William ]J.
A Quality Five-Tube A. C. Receiver - - - - James Millen 135 Brittain is an English writer on radio and scientifie
A New “TwoTen" Power Amplifier - -  William Morrison 138 topics who has just returned from a European trip to see what
] ) ) is being done in television. Theodore H. Nakken is a research
The DX Listener Finds a Champlon I ]Ohn Wallace 140 engineer for the Federal Telegraph Company. He is a pioneer
“The Listeners’ Point of View” in photo-electric cell work and is unusually familiar with radio
As the Broadcaster Sees It - - - - - - - Carl Dreher 142 progress abroad. Austin Cooley, whose “Rayfoto™ picture
Radio As an Electro-Medical Cure-All Piezo-Electric Control of Stations apparatus has. attracted r}atlom}l atten?lon, 1s a native of the
Some Catalogues The Small Broadcaster state of Washington, received his technical training at M. 1. T.,
o . s and except for his trip in 1926 with the MacMillan Arctic
R;dlo Bigadd:askt s” Laboratory Da? Sheeés . i p ’ A’C ‘; d" 146 expedition, has been in New York for the past four years.
No' ”Z’ Bl\: MD: - o L 0. 149- lf,c\:;hﬁ?f“m of an AL Audio John F. Rider is a well-known New York technical writer who
N(:. ::7' ..G;:fr vice Lharacteristics No. 150. Oscillation Control is at work on an interesting series of “*fact™ articles about manu-
No. 148. An A.C. Audio Amplifier N, 1 Spapontl factured receivers.
Manufacturers’ Booklets Available - - - - - - - - . . 152 g I ‘HE next issue will contain another story about the Cooley
w . . . “Rayfoto™ radio picture system and its operation, as well
Radio Broadcast’s™ Directory of Manufactured Receivers - - 154 as interesting data about push-pull power amplification. An-
What Kit Shall I Buy? - - - - - - . . . . . . L. 170 other of Mr. Rider’s articles about manufac.tured receivers will
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AMONG OTHER THINGS. . .

PROBABLY the most interesting article in this issue from
the point of view of the experimenter is the constructional
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Acme E4-B Supply, $35

; Acme B Power Supply units were
b B ot the first on the market to use a
Raytheon tube as rectifier. The
E-4, above, is the latest B Power
Supply achievement of the Acme
engineers. Price includes

Deserve Such a Speaker/

And -..what an addition, this Acme K-1A4, tc
home furnishings! Its graceful design blends
with furniture background as no other can.

For resonant volume beyond belief... have
your dealer show you the Acme PA-1 Power
Amplifier ($12.50)., It uses socket power
whether your set is electrified or not.
Makes a power speaker of your present
speaker without additional drain on stor-

PROGRAMS now available to you have
become so great that they deserve
the finest speaker radio science has been
able to construct after years of experi-
ence—the Acme K-1A ($25).

With cones on both sides, each
13 inches in diameter, and with two

motors instead of one to “feed”
sound to these cones—you enjoy the
advantage of two perfect speakers

age batteries.

Acme’s two booklets tell (1) how to im-
prove any. radio set; (2) the story of lamp
socket operation. Fill in the coupon below

Look for
This Symbol for the one you want.

working as one.

I ACME APPARATUS CORP.
Dept. R.B-3 Cambridge, Mass. I
{ Gentlemen: Please send me a copy of the bookiet | A‘ ME
I checked below. I enclose 10 cents for each copy. i
| Amplification without Distortion [] i
l Power Supply for Radio Sets O i
I Name. . . . ... l 'y K @
= for amplification
l City S-ate g
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TELEVISION APPARATUS OF A EUROPEAN SCIENTIST

THIS equipment constitutes the television receiver developed by M.
Holweck, who is collaborating with Edouard Bélin in the design of
television equipment. M. Holweck is specializing in the receiving side of
the installation. The received picture appears on the small circular screen
at the top of the receiver shown in this illustration. Numerous other
European scientists are devoting their time to the development of tele-

vision schemes, and many and promising are the reports emanating from
the various laboratories. M. Bélin is, of course, a [Parisian and has
done most of his work in France. The short story which begins on the suc-
ceeding page is from the pen of one who has visited many of the pioneers
in the television field in Europe, and the information has, therefore, been
obtained at first hand.
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VON MIHALY'S TRANSMITTING APPARATUS

TELEVISION IN EUROPE

By WILLIAM ]. BRITTAIN

HAT is Europe doing towards
the furtherance of television?
America already knows quite a

lot about the work of Baird, and the public
company formed to develop his machines
hasmade his name known in most countries.
But aside from this, little is known of the
progress of the many experimenters in this
fascinating art on the other side of the
Atlantic.

Recently the author went from England
to find out what the Continental men are
doing, what their apparatus is like, and
whether they are preparing a surprise for
the world, and in Berlin was found the man
preparing the surprise. He is Dénes von
Mihdly, a young Hungarian, and chief
consulting engineer to A. E. G. (the General
Electric Company of Germany). An
engineer brought from America for the
purpose is making a simplified version of
Von Mihdly’s apparatus to be shown in
Berlin and London as a preliminary to
forming television companies there.

The vital feature of Von Mihdly’s method
is an oscillograph which consists of a
tiny mirror mounted on twin wires. The
mirror vibrates between two electro-mag-
nets at speeds which sometimes reach
thousands of times a second. Light re-
flected from the object—a face, ascene,
or whatever it may be—is focussed by a
specially constructed set of Zeiss lenses upon

the mirror. The mirror, vibrating rapidly,
sees each point of the object in turn, in the
manner necessary for television, and flashes
it to a photo-electric cell.

Von Mihdly has made his own cell, and
it sends out currents corresponding ex-
actly to the intensity of light or depth
of shadow of each tiny pecint as it is
reflected upon it.

In his receiving apparatus Von Mihdly
again uses vibrating mirrors. An electric
lamp, shining brightly or becoming dim as
the current from the transmitter is strong
or weak, is concentrated by lenses upon
mirrors which repeat the action of the
mirror at the sender and zig-zag a beam of
light over a ground glass screen. The vary-
ing light beam, covering the screen eight
times a second, makes up the picture.

To ensure that the sending and receiving
mechanisms are working exactly in time—
so that the mirror at the receiving end is
shining light upon the centre of the screen
at the same fraction of a second as the mir-
ror at the transmitting end is “seeing” a
bright part in the center of the object—
Von Mihdly uses a tuning fork arrangement
on the same principle as those that have
been used by experimenters in photo-
telegraphy. A tuning fork in the receiver,
kept vibrating by an electro-magnet, acts
as a switch, regulating current to other
magnets which allow a wheel to progress
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one cog for every impulse, and so regulate
the vibrations of the mirror. The apparatus
at each end now fills a table, but Von
Mihdly says he can simplify it to work as
a home set in conjunction with a one-tube
radio receiver.

Behind this assurance is a secret. The
secret is in a small black cylinder, five
inches by two and a half inches. The inven-
tor calls it his “little black wonder.” He
will not tell the world what is inside, but
told the author that with it it is possible
to do away with the great amplifiers neces-
sary in other systems.

“Television sets for the home,” he said,
“will be simple and yet give a boxing match
or a horse race. They will be sold in a few
months for the equivalent of a hundred
dollars.”

Von Mihdly has been working for thir-
teen years on television. He first became
interested when he was twenty, after hear-
ing a lecture on photo-telegraphy by Pro-
fessor Arthurn Korn. He carried on his work
for the Austria-Hungarian government
during the war, and on July 7, 1919, gave
his first crude demonstration of television.
Ministers in the laboratory of the Telephon
Fabrik in Budapest then saw on a screen
the images of the letters M. b. and REX
transmitted from the young engineer’s
home laboratory in another part of the
city.
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It was the writer’s privilege to be present
at a recent demonstration of Mihdly’s ap-
paratus. The results obtained were con-
siderably better than those of the early
demonstrations referred to above, and the
images were clearer than those seen by the
author on Baird's screen. On the picture
of a “televised” bov it was possible to sce
the collar, the wavy outline of the hair,
the shape of the ear, the forehead, the
eye, the nose, and the mouth, the latter
merging'into shadow on the left side of the
face.

OTHER EXPERIMENTERS

ROFESSOR Max Dieckmann. whom

I met in his station near Munich,
Germany, has up to the present no result
like this to show. He has achieved results,
but has scrapped the transmitter and other
apparatus that gave them.

“l used mirrors.” he told me, “but ]
came to the conclusion that no mechanism
could ever be made light enough and ac-
curate enough for television. | am therefore
trying to make use of clectrons. By two
clectro-magnets, alternated by currents of
different frequencies, 1 make the stream of
electrons—or the cathode ray—zig-zag
over the object, and | am now experiment-
ing with devices to register the result of
this ‘exploring.’

“With electrons 1 think | have the real
instrument for television. Electrons are
almost weightless and can travel at any
speed we need. All mechanism has a weight
and inertia that in my opinion will always
drag down efforts at perfect television. By
perfect television | mean, of course, the
reception of images as fine as published
photographs. 1t is possible now to have
crude television. You can have a picture on
as large a screen as you like, but the larger
the screen is the larger must be the patches
making up the picture. Distance of trans-
mission, too, offers little difficulty. We must
concentrate on producing a finer image. and

RADIO BROADCAST

PROFESSOR MAX DIECKMANN

former receiver which already uses elec-
trons. The receiver is like a bottle. The re-
ceived currents vary the flow of electrons
from a tube fixed to the neck of the “bot-
tle.”” By magnets similar to those in his new
transmitter the varying flow of electrons is
made to zig-zag over a screen at the bottom
of the *“bottle”” which glows as the electrons
touch it. When a strong current, showing
that a light part of the object is being en-
countered at the transmitter, sets off a
heavy flow of electrons, the screen glows
strongly at that part, and the glowing
patches make up the picture.

With Mr. Rudolf Hell, his chief assistant,
Professor Dieckmann is working with en-
thusiasm at his latest apparatus.

Mirrors form an essential part of the
apparatus of M. Edouard Bélin, the scien-
tist famed for his systems for photo-
telegraphy, who has large stations at La
Malmaison, near Paris. M. Bélin inspired
cartoons with a television machine thirty

[ believe electrons will enable us to do it.””  years ago. His latest apparatus looks
Professor Dieckmann is retaining his  businesslike.
g LA : B
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Two rectangular mirrors, about half an
inch long, set at right angles, are made to
oscillate by cranks and connecting rods
driven by an electric motor. A beam of light
shines on the mirrcrs and is reflected zig-
zag in the usual way. For his object M.
Bélin uses his hand. Light from the hand
as the beam passes over it is caught by an
eighteen-inch concave mirror at the bottom
of a drum which concentrates the light on a
photo-electric cell held by an arm half-way
down the drum. With this apparatus, M.
Bélin told me, he can record fifty thousand
flashes of light and shade a second.

M. Holweck, collaborator with M.
Bélin, is responsible for the receiver. He has
designed a special form of cathode ray
oscillograph in which as complete a vacuum
as possible is kept by an air pump, also
of his own design. M. Holweck is working
to perfect the fluorescent screen so that it
will vary its glow exactly according to the
strength of the stream of electrons. He has
also made the apparatus more sensitive so
that a difference of potential of five volts
between the grid and the filament will ab-
solutely cease the flow of electrons. This
means that slight differences of light and
shade in the object, and therefore, tiny
differences in the current received, are re-
corded on the screen.

Promising results are being obtained. At
present M. Bélin is transmitting only the
silhouettes of his hand. On the screen the
outline of the hand can be seen clearly.
The hand can be seen to move, and the
fingers to bend. A silhouette of the profile
of a face, and a simple photographic nega-
tive, have been transmitted with equal
success.

“Our work is progressing gradually”’ said
M. Bélin. ““We have found it better to pass
over the object a bright spot of light rather
than illuminate fiercely the whole object.
It we used flood lighting to obtain the same
brilliancy as our spot light gives us over a
person’s face the intensity would be insup-
portable.

“Earlier in the year we were sending over
our object in a thousand points; now we
have reached two thousand five hundred.
We cover the object eight times a second
which means that in our ordinary experi-
ments twenty thousand signals are flashed
a second. We are greatly encouraged by our
present results. In a few months we should
have something to offer the world.”

This is the stage European inventors have
reached. Each one of them is watching care-
fully every step forward by other workers
and trying to go a step further. Von Mihdly
is confident that all his system needs now
is to be put on the market. Dieckmann and
his young assistants are working quietly
but eagerly. And all the time | was at the
éstablissement Edouard Bélin 1 was filled
with the boyish enthusiasm which per-
meates the atmosphere there.

Of hopes and plans it would be possible
to write pages but in this article an attempt
has been made to keep plainly to facts to
let America know just what Europe is
doing in television.
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NEWS AND INTERPRETATION OF CURRENT RADIO_EVENTS _

How the Radio Commission Can Set Radio to Rights

S THE peak of the radio season
A approaches, we look upon the situa-
tion with considerable satisfaction.
Last year, broadcasting was in chaos and
the Radio Act had not been passed; this
year, progress has been made in thedi-
rection of restoring order. Public interest in
radio is at a maximum; the Radio Show at
New York broke all records for attendance
at an industrial exposition. Manufacturers
and dealers report brisk sales. Broadcasting
now has the stimulus of two competing
chains. Everywhere there is activity and
progress.

The only sore spot in the radio situation
is in the regulation of broadcasting. The
Commission went about its task with dili-
gence as soon as it was formed. 1t cleared
the Canadian channels and put the stations
back on even ten-kc. channels. Then it
spaced the New York and Chicago broad-
casters at fifty-kc. intervals, forcing time
sharing in some cases to make it possible.
After these commendable steps had been
taken, the Commission confined its activi-
ties to juggling a channel here and switch-
ing a station there.

We understood that the assignments of
June 135 were merely an experiment, a stop-
gap measure effective only until a compre-
hensive plan of allocation could be worked
out, which would mean an end to the
heterodyne whistle. The persistently optim-
istic announcements of the Commission that
the broadcasting situation is now remedied
give the impression that the Commission
considers its major task completed.

At the opening of the Radio World’s

Fair, Admiral Bullard pleaded for more
time to give the Commission an opportun-
ity to do its work; at the Radio Industries
Banquet, he made numerous proposals to
the radio industry, many of them no less
than amazing, but nowhere have we had a
simple, direct statement of the future plans
of the Commission. Does the Commission
consider its task virtually completed or
will it devote itself to a radical improvement
of broadcasting conditions?

The Admiral’s speech at the banquet
contained some striking indications. Briefly,
he stated that broadcasters should find a
way to fix the responsibility for statements
made in radio advertising; that direct ad-
vertising stations should be taxed; that
radio ought to be a public utility regulated
by public service commissions; that pro-

vision should be made to link up broad-

casting for national sos calls, perhaps for
such occasions as the Joss of the President’s
racoon; that motors for electric elevators
should be re-designed; and most ingenuous
and amazing, that receiving sets should be
equipped with crystals to permit of greater
selectivity.

A few words at the very end of this as-
tounding speech were devoted to the Com-
mission’s plans. With regard to the high
power stations serving the long distance
listener, ‘““the Commission is looking for-
ward to a time when the listener, on any
night of good reception, can hear broad-
casting stations from the Atlantic to the
Pacific, from Canada to Mexico, without
interference, on channels cleared for them,
not by arbitrary rulings of the government,
not by fixed and necessarily discriminating
classifications, but by the normal, logical
process of demonstrated fitness and capac-
ity to render a great public service. Such a
development is entirely practicable on the
basis of allocations now in force. It requires
no sweeping changes, but only a clear pic-
ture of the ideal to be attained, and a steady
careful improvement of existing condi-
tions. . . .”

Thus the ingenious Commission will by
“orderly and natural, rather than by auto-
cratic and arbitrary methods” bring us

A RADIO TOUR OF THE CONTINENT

Capt. L. F. Plugge, an English radio enthusiast,
spent the months of July and August on a tour
which the accompanying map shows. There were
two radio-equipped cars, one of which is illus-
trated. Each had a loop-operated super-hetero-
dyne and a short-wave transmitter operating on
6660 kc. (45 meters). Intercommunication was
attempted and reception conditions along the
route noted
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these ideal listening conditions. No one,
unless it be the broadcast listener, will be
imposed upon; only stations which elect
by natural processes to eliminate them-
selves will be taken off the broadcasting
lists.

The listener unless he lives within the
shadow of a broadcasting station, that is,
in that short distance which engineers like
to call the service range, must put up with
disagreeable heterodyne whistles. Only if
we use “arbitrary”” methods, which means
actually applying the regulatory powers
with which the Commission is endowed,
can we hope for fewer stations. The natural
tendency is toward increasing the number
of stations and the power they use. The
Commission leans upon a broken reed, if it
expects ‘‘normal, logical processes” to
eliminate stations. Rubber spine methods
cannot help the broadcasting situation.
There is only one solution, whtch we repeat,
like Cato and his ““Carthage must be des-
troyed,” and that is the elimination of at
least four hundred broadcasting stations.

What Can the Commission Do?

ECTION 1V of the Radio Act author-
S izes the Commission to classify broad-
casting stations, to prescribe the
nature of service rendered by each, to assign
bands and powers, and to determine the
location of stations. There is no limitation
on how far it may go in its work of classi-
fication.

Why does not the Commission use these
powers? Why does it not classify broad-
casting stations as (1) national, (2) regional,
(3) local; divide the country into geographi-
cal areas and prescribe exactly how many
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stations of each class shall be licensed in
each of those areas?

Public convenience and necessity clearly
establish the point that interference among
stations should not be tolerated and cer-
tainly the Commission should be competent,
if it earns its keep, to determine how many
stations of various powers will be accom-
modated in the present broadcasting band.
In fact, all of these points have been ana-
lyzed for it by qualified experts in precise
and unequivocal terms.

NaTtioNaL STATIONS, to which exclusive
channels should be assigned, might be de-
fined as follows: (1) Power, 10,000 watts or
over; (2) Service, fifty hours a week or
more; (3) Location, at least ten miles from
all centers of 100,000 or more population
and at a point more than fifty miles from
the nearest national station and not within
200 miles radius of more than five national
stations.

REGIONAL StaTiONS, sharing channels
with other regional stations more than
1000 or 2000 miles distant: (1) Power,
2000 to 5000 watts; (2) Service, atleast
twenty-five hours a week, and (3) Location,
not more than 100,000 population within
a five mile radius, nor more than five re-
gional stations within 100 miles.

LocaL StaTions: (1) Power, between 250
and 500 watts; (2) Service, at least twenty-
five hours; and (3) Location, such that there
are not more than five local service stations
within a hundred mile radius.

Such a program would, of course, require
the elimination of stations in a few of the

RADIO BROADCAST

congested areas, a blessing to the radio
audience. The stations so eliminated need
not go out of business, but merely con-
solidate with others serving the same area.
Stations of less than 250-watt power should
be ruled off the air at once, not because they
themselves contribute seriously to con-
gestion but because their channels might
better be assigned to national or regional
stations.

Concrete suggestions, which are not only
logical, but also require the exercise of some
of the “arbitrary” powers conferred upon
the Commission by law, may be in order.
We respectfully suggest the promulgation
and actual observance of regulations for the
accomplishment of four objectives, the con-
stitutionality of which cannot be ques-
tioned:

1. ALL Stations should be required to
adhere to their frequencies and those failing
to do so, after occupying their assigned
channels for more than thirty days, should
be fined $500 for each violation noted,
without any further consideration of their
cases. The Commission has been bunceed
by whining station managements into the
belief that staying on a channel requires
extraordinary equipment and engineering
genius. A station failing to adhere to its
channel is not technically competent and
not worthy of a franchise on the air.
Furthermore, after its fourth offense, a
station’s license should be cancelled, with-
out further consideration of the case. The
cther space thus regained should not be
assigned to a new ether nuisance, but
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A COMPLETE RADIO INSTALLATION ON AN AIRPLANE

Although the Ville de Paris, the Sikorsky airplane built for Captain Fonck, the noted French flier,
never started toward Paris, plans for the flight were exceptionally complete. Top right shows the
small transmitter and a larger set below it. In the center is a regenerative receiver and at the extreme
bottom, the antenna reel. The motor generator unit is at the extreme left and supplies plate current
for the transmitter. The generator and propeller can be swung out through the fuselage when in use
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utilized in relieving congestion where it
exists. The Commission’s leniency with
regard to channel wobbling, to which it
attributes practically all heterodyning, is
a remarkable example of unwarranted
bashfulness and consideration the stations
don’t deserve. The five hundred dollar
fine for each violation of the Commission’s
regulations gives the Radio Act plenty of
teeth but, to our knowledge, the Commis-
sion has never tried them out.

2. THE ComBINATION and consolidation
of broadcasting in congested areas should
be encouraged by guaranteeing to the con-
solidators the combined broadcasting priv-
ileges of the stations so consolidated. For
example, four, full time, 500-watt stations,
combined into one, should be permitted a
power increase to 2000 watts, or two, half-
time stations, forming one, should receive
full time. Furthermore, all local and Tre-
gional stations, not sharing the same chan-
nel, which combine, should be guaranteed
privileged consideration on the basis of
program merit, should they seek to secure
full time on a single channel by challenging
another station.

3. PowkRrR INCREASEs to local and
regional stations shall not be granted where
congestion exists, unless other stations,
having a power equivalent to the increase,
be absorbed. Thus, for example, for a thous-
and-watt station in New York to jump to
1500 watts, it should be necessary for it to
absorb a 500-watt station.

National stations, on the other hand,
serving large areas, should be encouraged
to increase power, because they require
clear channels and failure to employ the
maximum power means that they are not
making full use of the channel assigned to
them.

4. THe CommissioN, empowered to
assign hours of broadcasting to stations,
should conserve ether space by limiting
licenses only to hours actually used by the
stations concerned. 1t has left problems of
time division to the stations themselves,
instead of utilizing its power to help in re-
lieving congestions. There are many broad-
casting stations which are assigned fifty per
cent. of the time on a channel which use
only ten per cent. of it, while the other sta-
tion on the channel is required to remain
silent, although it has program material to
fill the unused time. In congested areas, the
assignment of the time should be based
upon the average hours which a station
broadcast over the same period in the pre-
ceding year. Increase over this time should
be granted only upon the basis of program
merit and service, or the unused time held
to encourage consolidations and to accom-
modate other stations.

The present assignment of forty channels
to New York and Chicago, nearly half the
ether space in the eastern part of the United
States, is an imposition upon the listener.
Yet new stations are being licensed in New
York and Chicago, although six stations in
each of those cities have coralled ninety
per cent. of the audience. This concentra-
tion of broadcasting facilities in two centers

e e T —
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of population forces the rural listener to
contend with heterodyning all over the
dials and precludes power increases in rural
areas where better and bigger stations are
actually needed.

The Federal Radio Commission has
waorked long and hard with its problem.
|t has done the best possible job without
seriously disturbing or curtailing the priv-
ileges of the broadcasting station owners.
But, so long as it fails to regard its duty as
serving the interests of the listening public,
and fails to use the ample powers conferred
upon it by the Radio Act to reduce the
number of stations on the air, ether con-
gestion will remain the unhealthy disease
of the broadcasting situation.

S100,000 to Improve Broadcasting

casters appropriated the sum of

§100,000 to make a scientific study
of broadcasting. 1t plans to employ field
engineers and program specialists to visit
individual stations throughout the country.
The procedure of the Association in the
effective utilization of this fund has not
vet been established. If it is sensibly ad-
ministered, very valuable contributions
can be made in the technical, economic and
program problems of the broadcaster.
From the technical standpoint, studio
methods, as they affect transmission qual-
ity, and the correct operation of the broad-
casting stations to help in eliminating ether
congestion are fruitful subjects for research.
The Association might well help in de-
termining just what the capacity of the
broadcasting band is with regard to power,
service range and geographical location of
stations.

In the field of program technique, critical
study of the outstanding features and sys-
tematic examination of voice and musical
instruments which make good broadcasting
could be very helpful. An investigation of
the possibilities of building high grade
programs by the use of recording methods,
as suggested by Edgar H. Felix in a speech
before the Association, might also be
studied with a view to investigating its
practicability. Mr. Felix suggested the re-
cording of ““scenes,” blending the voices of
speakers and pick-up music through mixing
panels and the “editing”” of programs much
as films are cut and assembled, until the
idealfeature is assembled. When thus worked
over and perfected, it may be presented as
often and through as many stations as its
popularity warrants, without further cost
for talent. This suggestion may result not
only in better planned and codrdinated pro-
grams, but it may help to reduce the mount-
ing wire costs which commercial broadcast-
€rs now meet.

In the field of commercial broadcasting,
a close study of the methods used to associ-
ate the commercial program with the pro-
duct of its sponsor and to secure the most
effective results in a2 manner pleasing to the
listener might help to increase the effective-
ness of commercial broadcasting, an end

THE National Association of Broad-

DEATH OF RADIO COMMISSIONER DILLON

© Henry Miller
THE LATE COL. JOHN. F. DILLON

Colonel Dillon, member of the Federal Radio
Commission from the Pacific Coast, died early in
October. His loss will be keenly felt by the
Commission and the radio world at large. A
practical radio man of wide experience, Colonel
Dillon had served in various technical capacities
in the Signal Corps, and as radio inspector in
charge of the Eighth District when headquarters
were in Cleveland in 1913 and 1914. He was later
transferred to San Francisco as Radio Supervisor
for the Sixth District and it was from this duty
that his appointment as a Radio Commissioner
called him. His wide practical experience with
government, amateur, and commercial radio
made Colonel Dillon-one of the most valuable
members of the Radio Commission

which is necessary to aid economic stabiliza-
tion of broadcasting stations.

The National Association of Broadcasters
is to be commended for its foresight in mak-
ing this substantial expenditure, which is
likely to be returned many fold through
better broadcasting and larger audiences.

What to Tell the Consumer—And
Where

FFLICTED with the expanded cran-
A lums resulting from mushroom
growth, the larger manufacturers of
the radio industry are often flattered into
advertising excesses which ultimately cause
financial embarassment. As typical of this
trend, we received a dealer notice, not long
ago, describing a new type of A, B, and C
power device which was to make its debut
to the world principally through three pub-
lications having a combined circulation of
over three million copies. Although a
prophet is not often recognized in his own
country, so frequently has the folly of plung-
Ing into expensive national mediums been
demonstrated to the radio industry, that
most manufacturers first make an effort to
sell the merits of their products among the
more influential radio listeners.

The general public has been too fre-
quently fooled by innovations to become
immediate buyers through the medium of
an advertising flash in national weeklies.
They are inclined to consult the most ex-
pert enthusiast whom they can reach before
they are willing to risk their money on a
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device which may fail. The more successful
manufacturers establish their products
among the more influential groups of radio
buyers before they plunge recklessly into
national campaigns in behalf of products
which do not have behind them the weight
of acknowledged approval of the better in-
formed radio enthusiast. The influence of
the radio enthusiast, like halitosis, 1s often
the insidious element which prevents the
success of the national advertising cam-
paign which is not supported by the good-
will of well informed broadcast listeners
and constructors.

WHAT BROADCASTERS WANT

A LIST of hearings scheduled by the Federal
Radio Commission early in October indi-
cates the evils of requiring hearings upon all
applications, regardless of their merit. For ex-
ample, weaw, Nashville, Tenn., a 100-watt sta-
tion, operated by a drug concern, seeks to in-
crease its power to 10,000 watts, making it
necessary for nineteen stations to defend them-
selves against this unwarranted incursion of
their service range by the drug store carrier
There is no channel available for any new
10,000-watt stations anywhere.

Another hearing is demanded by wjsL of
Decatur, lllinois, operated by a dry goods store,
calling for a power increase which would damage
the service of ten stations, including such widely
recognized stations as wBAL and wjAx.

woRrDp, the Peoples Pulpit Association in
Chicago, seeks to occupy the channel of wTas
and wesM, both well established and serving
large groups. There is little question but that the
defending stations will be able to show the Com-
mission the presumptuousness of those demand-
ing these hearings, but it is unfortunate that
lawyers, witnesses and disorganization of station
staffs are required to do so.

‘““RADIO INDUSTRY' STANDARDS

B.RICHMOND, Directorof the Engineering

. Division of the R. M. A,, perhaps inspired
by our suggestions as to the desirability of one
set of radio standards rather than two, in an
article in the R. M. A. News, suggests that the
R. M. A. and the N. E. M. A. should combine
their work of writing radio standards. Although,
as Mr. Richmond points out, the R. M. A. has
ten times as many members as the Radio Divis-
ion of the N. E. M. A,, the long engineering ex-
perience of the older organization and the great
importance of the manufacturers comprising it,
makes its cooperation in writing standards of
vital importance. Mr. Richmond’s fair exposition
of the situation is a long step toward affecting a
consolidation of the standards committees of
both organizations, vitally necessary if either of
them are to be in the least effective.

WHY THE SOUTH HAS FEW STATIONS

ENATOR Simmons of North Carolina re-

cently launched an attack upon the Federal
Radio Commission, declaring that it showed
favoritism to stations in the North. lllinois,
Nebraska and Missouri, with a population of
fourteen million, have more licenses to broadcast
than the eleven states of the south with their
population of twenty-seven million.

The Senator is correct in his facts, but he dis-
regards the point that the south has not been
sufficiently progressive to erect its share of sta-
tions with the consequence that the Northerners
have already filled their wavelength bands. So
long as the Commission disregards future needs
by filling the ether bands with New York and
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Chicago stations, there is not room enough for
better hroadcasting service in the more remote
areas.

HOW THE RADIO BEACON WORKS

"[‘HL radio beacon operated at Hadley Field,
New Jersey, the terminus of the New York-
San Francisco air mail route, has proved re-
markahly satisfactory. T'wo directional antennas
are used, set at right angles. By means of a
mechanical keying device, the letter “A” (dot
dash) is sent from one antenna and the letter
“N” (dash dot) is sent from the second. The
transmissions are so timed that the dots and
dashes exactly interlock so that, at the points
where the signals from both transmitters are
received equally, a continuous dash is heard.
That point of equal signal strength is exactly
midway between the directional signals of the
two antennas. The radio listener aboard the
plane can determine from the signals he hears
whether he is exactly on the course or to the right
or to the left of his course, because, in the former
case, he will hear the steady dashes, while off his
course, he will hear either A or N, depending on
whether he is to the left or the right of it. The
closer to the landing field he approaches, the
more narrow the midpoint at which the signals
are heard to form dashes. A few hundred feet
from the beacon station, a deviation of ten or
twenty feet from the course is clearly indicated
by the signal in the headphones.

THE NFW WEAF TRANSMITTER .

lN SPITE of its 50 kw., the initial broadcasts
of WEAF at Bellmore proved a disappointment
to many New York listeners who have depended
upon wiAF for their principal program service.
There are large areas within twenty-five miles
of New York which, due to the change of loca-
tion, now receive a weaker signal from the 50-kw.
transmitter than they did from the old 5-kw. at
West Street. There have been other instances
when the removal of stations, even a short dis-
tance from the congested areas to permit increase
of power, have actually reduced the number of
persons served.

The transmitting apparatus at Bellmore is the
last word in perfected control. The operator in
charge sits before his desk and manipulates a
number of buttons controlling each operation in
the station, which has the proportions of a fair
sized power house. If one of the water-cooled
rectifier, oscillator or modulator tubes burns out,
a light indicates the faulty tube. Pressure of a
control button takes itout of serviceand connects
a substitute without interruption of broadcast-
ing.

The receiving set used to maintain the sos
watch has a range of several thousand miles and
will be used to advantage by wEAF’'s operator.
WEAF's s0s watches already have the remarkable
record of being the first to hear sos calls in the
New York area and notify naval and coast
guards in one case out of each three and of hear-
in the sos simultaneously with naval and coast
guard stations in the same proportion. Most
broadcasting stations continue blithely on the
air through sos calls until the silence of the ether
around them impresses them with the fact that
there must be something wrong.

NEWS OF THE PATENT FIELD

LEVEN claims of F. A. Kolster’'s patent
1,637,615, were declared invalid in a decision

by the Second Assistant Commissioner of Patents
on the grounds that the applicant’s combination
claim to a radio compass having a coil form of
antenna was not novel and was well known at the
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time the applicant entered the field. ¥ ¢ ¢ THE
PATENT Office Gagelte mentions the following
suits over radio patents: Westinghouse wvs.
Allen Rogers, Armstrong 1,113,149; Radio Fre-
quency Laboratory, Inc. vs. Federal Radio Cor-
poration, Warren patent 1,603,432. ¥ § § THE
DusiLier Condenser Company has filed against
the Radio Corporation of America on various
socket power patents. ¥ ¥ § Joun V. L. Hocan
filed against the American Bosch Magneto Com-
pany, Stewart Warner Corporation, Freed-
Eisemann, Freshman, and Splitdorf for recogni-
tion of his patent 1,014,002, and also against a
large department store for its sale of Crosley,
Stromberg Carlson, Federal and Fada sets which
he alleges infringe his basic patent. ¥ § § A. H.
Grege and Company, Stewart-Warner, and the
Consolidated Radio Corporation (Wells Gard-
ner, Chicago and Precision Products Company,
Ann Arbor, Michigan) are now R. C. A. licensees.

The Month In Radio

R —————

that Rabpio BroaDCAST encourage the use

of the term “phototelegraphy’’ rather than
“telephotography” in referring to the radio
transmission of pictures. ‘‘ Telephotography” is
used among photography experts to denote the
taking of pictures over long distances by the use
of special lenses, although Webster approves the
use of the term to describe the transmission of
pictures by radio or wire. Indeed, so extensive
has been this latter use in scientific circles that
it would require much more than the approval of
Rapio BroabcasT to bring about a change in
the accepted terminology. Perhaps a compromise
may be suggested which may help to eliminate
the confusion. Why not refer to telephotography
in the sense of transmitting pictures by wire or
radio, as “radio photography’ or “wire phot-
ography,” as the case may be? § §# ¥ Rapio will
perform a new feat in eliminating the isolation of
explorers when the Army Signal Corps and the
Pathe Company participate in their exploration
of the Grand Canyon of the Colorado. The expe-
dition will traverse theentire length of the canyon,
taking moving pictures and collecting data of
scientific and educational value. Accompanying
the explorers will be a radio telephone trans-
mitter which will be used to
link them with broadcasting

4 I ‘HE Eastman Kodak Company suggests
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KoiL is a member of the Columbia chain. § ¥
THE Mackay Companies purchased the Federal
Telegraph Company’s communication system,
according to a recent announcement. The Fed-
eral Company’s equipment consists of high pow-
ered arc stations installed along the Pacific
Coast for point-to-point service in California,
Washington and Oregon, and ship-to-shore ser-
vice on the Pacific. § § ¥ WE ARE opposed to
the radiation of the same program by stations
covering the same service area. The listener is en-
titled to as much variety as the congested ether
permits and the employment of two channels to
do what may be done effectively with one is a
waste of ether space. This practice is frequently
indulged in by chain stations. ¥ ¥ ¥ ANovELuse
of broadcasting was employed by the United
Gas Improvement Company of Philadelphia to
warn its customers that gas service had been
temporarily discontinued because of damage by
an accidental blast. Undoubtedly, this prevented
many accidents upon the resumption of service.
¥ § § Tue American Agriculturist should be
able to write a volume on the service of radio to
the farmer as a result of the contest which it
recently announced. It offers not too large prizes
to farmers writing the best letters on the service
which radio renders them. There have been many
instances of thousands of dollars of saving
through weather and market information. ¥ ¥ #
¥ § ¥ BroaDCAST LISTENERS in Germany now
number 1,713,800, according to Wireless Age, an
increase of 58,i71 in a three months’ period.
¥ ¥ § TuirTy MmiLLION dollars worth of radio
apparatus was involved in international trade in
10206, of which about thirty per cent. consisted of
American shipments, twenty-five of German,
and twenty per cent. of British. Exports from the
United States decreased twelve per cent. in 1926
as compared with 1025, but the figures for the
first half of this year show a revival of business.
During the first half of 1927, American exports,
were $3,705,861, an increase of $450,000 over
the same period for the previous year. ¥ ¥ #
Our BriTisH contemporary, Popular Wireless,
made some measurements as to the radiation
range of a two-tube receiver, consisting of one
stage of r. f. and detector. The set was presum-
ably a non-radiating one, but actually its radia-
tions were readily heard at a distance of twelve
miles, although but fifty volts of plate battery
were used. The radiations were found to blanket
an area of nearly two hundred square miles in
which some five million people reside.

station kco, from which
reports will be broadcast
through a chain of stations.
The explorers will ventureinto
dangerous and heretofore in-
accessible parts of the canyon.
# § ¥ WE NoTE in the list
of changes ordered by the
Federal Radio Commission,
authorization to move KFkX
from Hastings, Nebraska, to
Chicago, lllinois. Kyw has
shared its channel with KFKX.
The result of the move is to
give Chicago listeners the full
use of the channel without
increasing station congestion.

Nebraska and the great open
spaces, however, suffer a
curtailment of broadcasting
service. ¥ ¥ § KoiL is now
transmitting its regular pro-
grams on 4910-kc. (61.06 met-
ers), aswell asits regular chan-
nel in the broadcasting hand
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A TUG CAPTAIN

WHO CAN TELEPHONE FROM
HIS BOAT

More than forty British-Columbian tug-boats, used in towing
lumber on the waterways, are equipped with 50-watt radiophone
sets, tuned to 1507 kc. (199 meters). The view above shows a
Captain’s cabin and the complete receiving and transmitting

installation

|
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APPLICATIONS OF THE FOUR ELECTRODE TUBE

some time.

REVIEW of the progress of receiver
A design, which is possible by turning

over the advertising pages of some early
radic magazines, would offer some surprising
evidence, We would see that mechanical im-
provements, refinements, and modern methods
have been the cause of radical changes in receiver
pattern, and have so simplified operation of
tuning as to make the modern receiver seem
as far in advance of ils forbears as is the present-
day automobile ahead of the automobile of
fifteen years ago. Yet we would note that there
has been no basic change in the type of circuit
used. The regenerative receiver of ten years ago
still stands unchallenged as a sensitive device for
translating signals from a distant broadcasting
station.

In searching for the reason of this lack of
change in circuit arrangement, it will occur to
us that we have reached a limit, and that it is
almost impossible to obtain greater amplifi-
cation than the present-day receiver gives us.
And this limit is easily located as lying in the
inherent characteristics of the vacuum tube as
manufactured to-day. Even with its better fila-
ments and better all round design, the vacuum
tube of to-day has exactly the same funda-
mental characteristics as it had when first con-
ceived and built as an experiment. It follows,
then, that if any improvements in receivers are
to be expected, such improvements will not be
realized before radically improved vacuum tubes
are made available,

But if we boldly lay the lack of actual progress
at the door of the commercial vacuum tube, we
must state why the tube should be responsible
and how its inherent faults can be eliminated.
The indictment against the present-day vacuum
tube covers in the main two points—lack of
amplification and the tendency to cause oscil-
lations due to inter-element capacity. Another
charge that may be brought forward is in-
efficiency, but this is almost identical with its
lack of amplification. How to improve these
conditions seems at the present time more
important than all other efforts combined to
make better receiver circuits, and so we will try
10 indicate shortly why the vacuum tube is
inefficient, and how we can largely do away with
the inter-element capacity, so as to get better
all around performance from any circuit.

The ordinary vacuum tube contains three
elements—filament, grid, and plate. The fila-
ment acts as a source of electrons when heated;
the plate, by virtue of its positive potential,
causes these electrons to be attracted to itself
and thus establishes a plate current; the grid,

AN ENGLISH SHIELDED-GRID TUBE
In England and on the Continent, four-electrode tubes have been available for

The original research is credited to Schottky in Germany and the
i‘)shieldc‘:e-gll'{idl'l' tube which has recently appeared in this country is credited to
r. A. W. Hu

By THEODORE H. NAKKEN

interposed between filament and plate, governs
the amount of electrons that can reach the plate,
acting, therefore, as a controlling element of the
plate current. The grid, generally being held at a
negative potential, tends to prevent electrons
from wandering away from the source (the
filament). The plate attracts electrons only by
virtue of 1ts high positive potential, and over-
comes the repelling effect of the grid.

Space Charge

=2 Grid Field —

FI1G. 1
In the three element tube there are three static
fields which govern the tube’s functions. From
this diagram it is seen that there are two negative
fields, both of which impede the flow of electrons
to the plate

It is not only- the grid that tends to repel the
electrons emitted by the filament but this repel-
lent action is also exercised by the electrons
themselves. In fact, we may say that the fila-

Gl [

OR the last four years, foreign radio periodi-

cals have contained a wealth of articles on
the advantages of the double-grid tube. These tubes
are chiefly used by our foreign neighbors because of
their economy, but it has been inevitable that these
tubes should make their appearance in this coun-
try. More than a year ago, two manufacturers
brought sample double-grid tubes to the Laboratory
but the time was not yet ripe for their general in-
troduction. In April, 1926, Dr. A. W. Hull of
the General Electric Laboratories described his
“shielded-grid” tube in the Physical Review and
on October 1st the New York newspapers carried
the announcement of the Radio Corporation that a
“shielded” grid tube—the UX—222—was in the
process of commercial development and would be
ready for the gemeral public “some time in the
future.” Believing that our readers would be inter-
ested in a review of important information on
double-grid tubes, the following article was prepared
at our request by Mr. Nakken who is familiar with
the use and operation of multi-grid tubes on the
Continent.—THE EpIToOR.

ER

L
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ment is surrounded by a cloud of electrons, which
therefore constitute a negative charge, trying to
drive the electrons back instead of allowing them
free passage to the plate. See Fig. 1. Hence the
plate must not only overcome the effect of the
negative gnd, but it also must nullify the effect
of this cloud of electrons, which generally is
called the space charge, in addition to its duty
to attract electrons and thus establish the plate
current.

There are two combined factors then which
tend to retard the flow of electrons from filament
to plate—space charge and the grid, and both
are counteracted by the plate potential. It
follows that part of the plate potential 1s utilized
only to overcome the repellent action of space
charge and gnid, and of course, as far as amplifi-
cation goes, this part of the plate potential is
virtually useless. We may then say that the
statement to the effect that the tube is inefficient
is proved, the more so when it has been estab-
lished that, in most designs, only from 10 to 15
per cent. of the plate potential is actually avail-
able for the establishing of plate current, and
the remaining potential serves the purpose
indicated.

We know that the space charge is virtually a
constant and its effect is added to that of the
grid effect. The space charge, having its sphere
of influence much nearer to the source of elec-
trons than the grid, is much more powerful in its
action, and thus a variation in grid potential,
while representing a comparatively large change
of the grid action on the flow of electrons, is
decreased in its effect by the fact that it repre-
sents only a comparatively small change in the
total sum of the retarding action of grid and
space charge combined. Here again we may say
that the tube is proved to be highly. inefficient,
but now in the sense that the presence of the
space charge prevents the grid from being fully
effective.

1t follows from the foregoing remarks that the
main reason for the inefficiency of the vacuum
tube may be sought in the presence of the space
charge. In fact, if the latter were absent, we
would need only a small plate potential to obtain
the identical results as at present, with the
additional advantage that the grid would be
fully effective because the grid field would be the
only factor governing the magnitude of the elec-
tron flow to the plate, instead of only part of the
sum of two factors, of which the second one, the
space charge, is by far the greater. The truth of
the matter is that, if only the space charge were
absent, the grid effect would be from three to four
times greater than at present, i.e., without any
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further changes in the tube the amplification
factor would jump from, say, 8 to 30, yet the
internal impedance of the tube would remain
the same

THE FOURTH ELEMENT

WHEN we consider the static fields present
in the vacuum tube we will see that we
can count three—space charge, grid field, and
plate field. The former two are negative while
the latter is positive. The space charge, as we
have seen, is a constant, or virtually so, and must
be nullified by part of the positive plate field.
If, then, a second positive field were introduced,
nearer the filament, and thus nearer the space
charge, a fairly low potential field would easily
nullify the latter’s effect. Obviously this can
easily be done by a fourth element, which
would, of necessity, be placed either between
filament and grid, or between grid and plate.
This element, however, should not obstruct the
flow of electrons from filament to plate, hence it
should be an open structure, and for this reason
logically take the form of a very
open grid. In this way the four-
element (double-grid) tube was
born.

Let us consider for a mo-
ment that such a grid is placed
between filament and grid,
as in Fig. 2. Due to the con-
struction of the tube it is much
nearer the filament than the
plate, and as the influence of
such a field is inversely propor-
tional to the cube of the distance,
it becomes apparent that, if this
grid is placed at, say, one third
of the distance between filament
and plate, its field is 27 times
more effective than the plate
field. Thus, if in the ordinary
tube 9o volts is used on the
plate, approximately 3 volts would suffice on
this fourth element to completely do away
with the space charge effect. This, first of all,
increases the percentage effectiveness of any

M
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FIG. 3

This diagram is that of a single radio-frequency

amplifier using a double-grid tube, the inner,

grid being at a positive potential with respect to

the filament. The grid-plate capacity remains
unchanged
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FIG. 2

When an auxiliary positive field is introduced
into the tube, the negative field due to the fila-
ment is overcome, leaving the total negative
field (which is detrimental to the progress of elec-
trons to the plate) in a much reduced condition

potential change on the controlling element, the
grid proper, so that we reach automatically a
much higher amplification factor, and secondly,
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Milestones in Vacuum Tube Progress

Edison discovered “ Edison Effect” . .
Fleming experimented with Edison Effect
Fleming patented the two-element rectifier tube
DeForest added third element to Fleming valve
Tubes used in transcontinental telephony
Radio telephony from Arlington to Honolulu
Introduction of “hard” tubes to general use
Appearance of thoriated filaments . . . .
General use of power tubes . .
Development of high-current low
Development of shielded-grid tube

makes it possible to decrease the plate voltage
considerably, say to ten or fifteen volts, and still
retain a tube of the same general characteristics
as the three-element original.

It should be noted here, that we have assumed
that this fourth element is built into an ordinary
tube. The result then is that we have not in-
creased the capacity between the plate and grid,
and thus have not increased the tendency of the
tube to oscillate due to capacitive feedback.
This is a very important consideration, because
it is easy enough to build an ordinary three-
element tube with as high an amplification
factor, as is done with modern high-mu tubes.
But the latter is accomplished by narrowing the
grid, i.e., by increasing the plate-to-grid capacity,
and hence such tubes are almost completely un-
fit for radio-frequency amplification. In such a
tube the tendency for capacitive feedback is
increased tremendously, and this capacity affords
an easy path for the signal potentials to escape
via the plate and become ineffective. As will be

THE “INNER WORKS OF AN ENGLISH SHIELDED GRID TUBE

One really ought to call them “shielded-plate” tubes, for the grid differs but little from that in
ordinary tubes, while the plate is housed behind the shield. This illustration and that which heads
this article are reproduced from Wireless World (London)
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seen in Fig. 3, there is nothing strange in the
hookup of a four-element tube, the extra elec-
trode being hooked directly to some part of the
B battery.

We will now consider the second possibility in
construction, i.e., that of placing the fourth ele-
ment between grid and plate. Of course it must
take the form of an open grid, as its purpose
again is only to create a positive field, to be used
to nullify the space charge effect.

Let us suppose that the tube is now so con-
structed that this element is placed halfway
between filament and plate, in which case it
follows that its effect on the space charge is
eight times greater than the same potential on
the plate. If, then, normally the plate has a
potential of go volts, a positive potential of 12
volts will be equally effective when applied to
the fourth element, so that once more the plate
voltage can be decreased to, say, 22} volts. Due
to its open construction the positive grid offers
no obstruction to the flow of electrons, and itself
draws only a very small current. Once more we

make the grid fully effective in

..., its influence upon the flow of

¢ electrons, so that the amplifica-

tion factor of the tube has been
materially increased.

1883 But simultaneously we have
1896 attained another effect, which
1005 merits close investigation. The
1007 positive gnd,. _bemg held at a
1014 constant positive potential by

¢ the expedient of connecting it to
1015 1 4 point on the B battery, may
1020 ' be stated to be constantly at a
1023 certain potential above ground
1026 | potential. But after all, it is
1027 | grounded. As it is interposed be-
1027 | tween plate and grid, it has the

effect of splitting the capacity
between these two elements into
two capacities, in series as can
be readily seen in Fig. 4, because it acts the
same as if a grounded plate were inserted be-
tween two condenser plates. And as its structure
is very open, its capacity to each of the elements

FIG. 4
If the outer grid of a double-grid tube is made
positive, the resultant grid-plate capacity of the
tube is greatly reduced. At the same time it is
possible to build tubes with much greater ampli-
fication factor. The plate-grid capacity is reduced
owing to the fact that two “condensers’ are
now in series

of the tube is very small indeed, smaller in fact
than the capacity between plate and grid origin-
ally was. As the two capacities are in series, the
resultant capacity between plate and grid is
smaller than either one of the two, and hence
we have, in this particular construction of the
double-grid tube, almost completely eliminated
the plate-grid capacity, with all its baneful
effects on receiver efficiency.

Thus, this type of vacuum tube has even
greater advantages than when the positive grid
is placed between filament and grid. We have

created a tube which is highly efficient as to.
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FIG. §

In this detector circuit the outer grid is positive,
the inner grid biased negative to prevent over-
loading

plate potential, its amplification factor has
been increased considerably, and the plate-grid
capacity has been largely eliminated, so that
the tulw may be called self stabilizing.

Mo wonder then that the European amateur
uses these double-grid tubes quite extensively,
for the upkeep of a small receiver with tubes of
this kind is very economical.

Let us for a moment imagine what can be done

T T T ]
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PLATE HiLS

PLATE VOLTAGE

FIG. O
Measurements made in the Laboratory of Rapio
Broapcast show that when the inner grid is
positive, the mutual conductance of the tube
may rise to as high as 8oo while the plate im-
pedance 1s 125,000 ohms, indicating a voltage
amplification factor of 100. Plate voltage-plate
current curves are shown here

with tubes of this kind. In an ordinary receiver
employing two r.f. stages we may be glad if we
get a voltage amplification of about eight per
radio stage, so that the total amplification before
detection is only sixty four. With tubes of this
new design, and an amplification factor of, say,
25, we get an amplification before detection of
525 under the same circumstances, and with
less trouble, because the capacitive feedback is
as much more easily controlled.

An ordinary detector gives an additional
amplification of about four, so that with the
commercial receiver and ordinary tube the de-
tector delivers a signal with a voltage amplifi-
cation of about 250. The new tube as a detector
would give an amplification of about 12, so that
its signal would represent an amplification of
7500 times after the two r.f. stages—and this is
voltage amplification only.

[Due to this enormous amplification, the con-
ventional condenser and grid leak should of
course be discarded for a negative potential on
the detector grid, as shown in Fig. 5, because
otherwise the detector would surely be over-
loaded.

For audio amplification the type of double-
grid tube used is almost immaterial, but as only
the one type (with extra element between plate
and grid) gives great advantage of decreased
inter-element capacity, and thus will be employed
in the r.f. stages, we may just as well use it for
the audio stages too. With a good three to one
trapnsformer one stage will give us an amplifi-
cation of about go, so that the total reaches,
after the first stage, 675,000, as against

APPLICATIONS OF THE FOUR-ELECTRODE TUBE
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FIG. 0

A transformer-coupled audio amplifier stage

using a tube whose outer grid is positive to reduce

the space charge and make the plate voltage
more effective

ordinary tubes, with the same transformer, 24
for one audio stage and a total amplification of
6000. One perceives that almost unlimited per-
spectives .in receiver design are opened up, that
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FIG. 10
Grid voltage-plate current curves on the new
Ux-222 tube with the inner grid positive. Note
that the grid voltage lines are only two tenths
volts apart indicating a large amplification factor

enormous volume may be expected, and distance
undreamed of may be covered.

A study of the diagrams will reveal that the
tubes are hooked up almost in the same way as
ordinary tubes, with the exception of the posi-
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PLATE VOLTAGE

FIG. 11

The most interesting curve of all—the plate

voltage-plate current data with positive outer

grid. Note the negative resistance at low plate

voltages, the rapid rise when the plate voltage

equals that of the outer giid, and the very flat

straight portion where the tube is ordinarily
worked
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FIG. 7

A resistance-coupled low frequency ampli-
fier with the outer grid of the tube positive

tive grid connection. Figs. 6 and 7 show dif-
ferent audio stage hookups.

The names “double-grid” tube is in the
author’s opinion, a misnomer. Generally we call
the controlling element the grid, and as the
fourth element in no way serves as a controlling
element, it should not be called a grid, but
simply the auxiliary element, or fourth element.
Others have called the peculiar action of the
fourth element between grid and plate a shield-

I

FIG. 8

The circuit of a special a.c.~operated double
grid tube in process of development.

ing one, and call a tube thus constructed a
shielded grid tube. It will be perceived that there
is a good reason for this name, because the grid
is actually more or less shielded against the plate
effect, causing it to be remarkably stable.

EDITOR’S NOTE

HE curves presented here were made in the

Laboratory and show the interesting charac-
teristics of the ux-222—the R. C. A. “shielded
grid’’ tube. Followers of our tube articles should
note the extremely flat plate-current plate-
voltage curve indicating an impedance—with
the outer grid positive—of about 650,000 ohms,
the negative resistance or falling characteristic
at low plate voltages, and the high amplification
factor of 222 secured by multiplying the mutual
conductance by the plate impedance. If it is
possible to place a load in the plate circuit of
this tube, say at broadcast frequencies, of
650,000 ohms, a voltage amplification of 111 will
result, compared with the usual amplification of
about 1o for a single tube and its accessory
apparatus.

With the inner grid positive, the mutual con-
ductance rises, the plate impedance falls, and the
amplification factor drops to about 10o. Under
these conditions the tube can be used in a resist-
ance—or impedance—coupled low-frequency
amplifier.

Experimenters will delight in this tube. Its pos-
sibilities are many and diverse. It will not revo-
lutionize the radio industry, newspapers to the
contrary, nor will it produce an entirely new era
in receiver design. It is just one more step toward
the ultimate goal of~——what? Rabpio Broapcast
will publish additional data as it is available on
the use of tubes of this type. '
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The PHONOGRAPH Joins

By Wav of [ntroduction

NOT many months ago, Carl Dreher suggested
in his department in RADio BRoADCAST,
that a radio broadcast program was almost the
most ephemeral thing in the world. Thousands
of dollars are spent to engage talent, wires
covering half a continent are hired, advertising
is scheduled in newspapers, several studio re-
hearsals are held, and finally the elaborate pro-
gram is put on the air. For an hour it lasts—but
it can never be repeated. 1f you did not hear it,
all the king's horses and all the king’s men
couldn’t put it into your loud speaker again.

If it is not possible to reproduce a complete
radio program in one's own home, one can at
least recreate the equivalent. A very great num-
ber of well-known radio artists are regularly re-
cording for each of the important phonograph
companies. Their records—electrically cut—are
available everywhere.

These pages list a few of the records made by
artists who are perhaps better known to the
radio listener than to the average purchasers of
phonograph records. Here are fine recordings
made by the favorities of the Atwater Kent
hour, and the famous artists of the Victor,
Brunswick and Columbia hours. As for the jazz
bands, the comedy duos, and other enter-
tainers with a more local fame, they, too, are
forever at your beck and call on the black discs.

One of the most important advances made in
recent years—for which we must thank the
scientists—is the great progress made in the re-
production of music and speech by electrical
means. All radio folk know how audio amplifica-
tion has been improved, what with new amplifiers
of excellent characteristics, better loud speakers,
and so forth. An equally important improve-
ment has taken place in the phonograph field.
Now the phonograph, with its electrically cut
records and its acoustically excellent exponential
horns or cone loud speakers, will rival the musical
fidelity of the best radio receiver.

NEW RECORDS BY

RADIO FAVORITES

Released Since September

WHAT Do WE Do ON A Dew-Dew-Dewy Day
Is 17 Poss1BLE?

THe Tar Tar
Ir | HAD A L.OVER

PRESIDENT COOLIDGE WELCOMES COLONEL LINDBERGH AT

WasHiNGTON, D. C., JUNE 11, 1027—PARTS 1 AND 2
PresiDENT CooLIDGE WELCOMES COLONEL LINDBERGH AT
WasHinGTON, D. C.,, JUNE 11, 1927—PART 3

CoLoNEL LinDBERGH REPLIES TO PrES. COOLIDGE

CoroNEL CHARLES A, LINDBERGH'S ADDRESS BEFORE THE
Press CiLus oF WasuingToN, D. C, JUNE 11, 1027

CoLoNEL L.INDBERGH'S SOUVENIR RecorD—Concluded

CirIBIRIBIN (WALTZ SONG)

I Bacio (THE Kiss) (ARIDTI)

InDIAN Love CaLi (rrROM ROSE-MARIE)

Rose-MARIE (FROM ROSE-MARIE)

O1.p Brack Joe (Foster)

UnNcLE NED (FOSTER)

Aciuar MOMENTS IN THE RECEPTION TO COLONEL CHARLES
A. LINDBERGH AT WaASHINGTON D. C.,—PaARrRTs 1 aAND 2

At DawnNING

THeE WALT2ING DoiL

KENTUCKY BABE

MicHty LAK’ A Rose

ANGELS WATCHING OVER ME

Cuimsin’ Up THE MOUNTAIN

Sam’s Bic NIGHT

THE MORNING AFTER

Just L1KE A BUTTERFLY

JusT ANOTHER DAY WASTED AWAY

UNDER THE MooN

SinG ME A Basy Sona

You Don't Like IT—Not Mucu

OH JA Ja

Shilkret-Victor Orchestra

Kentucky Serenaders 20819 Victor
Kahn's Orchestra M
Shilkret and Victor Orchestra 20827
Hon. Calvin Coolidge 35835 “
Hon. Calvin Coolidge 35836 “
Colonel Charles A. Lindbergh
Colonel Charles A. Lindbergh 35834 “
Bori 1262 N
Virginia Rea “
Murphy 4015
Tibbett 1265 “
20747 *
Victor Concert Orchestra 20668 *
Vaughn De Leath 20664 "
Utica Jubilee Singers 20665 “
“Sam ’'n’ Henry” 20788 “
Franklyn Baur .
Marvin-Smalle 20758
Stanley-Marvin M
Vaughn De Leath 20787
The Happiness Boys 20756 “

The public has suffered rapid education. They
have learned that faithful reproduction of the
origina) is possible in radio sets and in phono-
graphs alike. And if the growth of broadcasting
were not enough to sharpen the interestin
music of all kinds, the new phonographs and the
new records have come along to broaden the
domestic entertainment horizon.

The radio receiver has taken its place as a
musical instrument—a medium of entertain-
ment—along with the phonograph and the piano.
The radio set in the public consciousness is no

A COMBINATION

RADIO-PHONO-

GRAPH FROM
BRUNSWICK

The Brunswick
Panatrope.Radiola,
model 138C. This
instrument con-
tains a Radiola 28
super-heterodyne
receiver with en-
closed loop, which
can be controlled
by the dial in the
front of the left-
hand panel. On the

“Sam ’n’

longer merely a scientific marvel and mystery.
And since they are so closely related because of
what they can bring to the home, the phono-
graph and the radio set have been drawn closely
together in association of ideas and in actual
physical form. Those who wish to buy a combina-
tion radio-phonograph can choose many fine
models from five or six well-known manufactur-
ers. Those who already have a radio receiver
which they wouldn’t trade for the royal throne
of Roumania can make their audio amplifier and
loud speaker do double duty in reproducing
phonograph records or a radio program—accord-
ing to the whim of the owner. All one needs be-
side a good loud speaker system is any kind of
turntable which will twist the record at an even
speed of 78 revolutions per minute, and a good
electro-magnetic pick-up. And there are many of
the latter on the market.

FAVORITES IN CHICAGO

Henry”—Correll and Gosden who
nightly disport before the twin microphones of
wGN and amuse countless wGN listeners. Their
verbal antics are embalmed on Victor records,

listed above

right is the Pana-

trope and below it
the coneloud speak-
er working out of
a ux-210 amplifier
which is also the
amplifier for the
radio set. The in-
strument, complete
with all tubes for
6o-cycle a. c. oper-
ation lists at $1150

www americanradiohistorv com
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DECEMBER, 1927

the RADIO

Set

New Records by Radio Favorites

SoMETHING To TELL
Stop, Go!

I AIN'T GoT NoBopy
ROODLES

My Wirg's IN EuroPe To-Day
A Littie Girt—A LiTTL.E Boy—A LiTTLE MooN

BaBy FEET GO PITTER PATTER
SoMETIMES [I'M HaPPY

WHEN Day Is DoNE

No WonDER [I'M Harpy

AIN'T THAT A GrAND AND GLORIOUS FEELING?
MacNoLIA

Just A Memory (VocaL CHoRUS BY ELLIOT SHAW)
Joy Berts (VocaL CHorus BY VAUGHN DE LEATH)

OoH! MayBe IT’s You (VocaL CHOrRuUS BY FRANKLYN Baur)

SHAKING THE BLUES AwAY (VocaL CHORUS BY FRANKLYN BAUR)

Just A MEMORY

My HeaRT 1s CALLING
No WonNDER I'm Happy
JusT ONCE AGAIN

BaBy FEeET Go PITTER PATTER
Tuere's ONe LiTTLE GIRL WHO Loves ME
FanTAsY oN St. Louts BLUES
PAR1S 1 AND 2
AIN'T THAT A GRAND AND GLORIOUS FEELING?
1 AIN'T THaT KIND OF A BaBY
LEoNORA
PAREeEe!
Here Am | —BROKEN HEARTED
Havana
(VocaL CHORUSES BY FRANKLYN Baur)
SWANEE SHORE
Meetr ME IN THE MOONLIGHT
Do You Love MEeP—VocaL cHorus BY F. BaUr
HonNey—VocaL cHORUS BY VAUGHN DEe | EATH
AIN'T THAT A GrAND AND Grorious FEeLiNG?
Vo-Do-Do-De-O BLuEs
THAT SAXxOPHONE WALTZ
I CouLp WaLTzZ ON FOREVER WITH YOU SWEETHEART
G1p-AP, GARIBALDI
Ou! Ya!l Ya!
For Tuee (Pour Toi) (Gorbon)
From Out THE LoNG AcGo (STrRaTTON anD DiICK)
‘I-UST ONce AGAIN (CHoRruUs BY F. BAUR)
OVE AND KISSES
ARe You Happy?
Give ME A NIGHT IN JUNE
Soxg OF Hawant
HawartiaNn HuLa MEDLEY
Two Brack CrRows, PART 3
Two Brack Crows, PART 4
MAGNOLIA
PASTAFAZOOLA
THe VARrsiTY DRAG
(VocaL CHORUS BY BAUR, JAMES, AND SHAW)
DaNnCING TAMBOURINE
Goop NEws (VocaL CHORUS BY BAUR, SHAW AND LUTHER)
Lucky IN Love

GUESS WHO

None other than Billy Jones and Ernest Hare—
known to Eastern listeners of weaF on Friday
nights as the Happiness Boys. Their songs are
recorded by Victor and Columbia

Shilkret-Victor Orchestra
Coon-Sanders Orchestra
Fryv’s Million Dollar Pier Orch.

Vaughn de Leath

Radio Franks,
White and Bessinger

Harry Richman.

Harold Leonard and His Waldorf-
Astoria Orchestra

Harry Reser’s Syncopators.

Franklyn Baur

Ernie Golden and His Hotel
McAlpin Orchestra

Abe Lyman’s
California Orchestra

Don Vorhees and His Earl Car-
roll’s Vanieties Orchestra

Paul Ash and His Orchestra
Leo Reisman and His Orchestra

Cass Hagan and His Park
Central Hotel Orchestra

Harry Reser’s Syncopators
The Columbians

Van and Schenck

Art Gillham-The Whispering
Pianist

Billy Jones and Ernest Hare
(Happiness Boys)

Barbara Maurel

Paul Ash and His Orch
Ipana Troubadours
South Sea Islanders
Moran and Mack

Van and Schenck

Cass Hagan and His Park
Central Orchestra
The Radiolites

Fred Rich and His Hotel Astor
Orchestra

20785

20726

20682 }1ctor

3608 Brunswick
3588 “
3583 -
11050

1109D Columbia

3500 Brunswick

3604 “
3605 “
1078D Columbia
1066D =
10830 “
108D “
1087D T
1068D .
10710 -
1081D =
1074D ¢
140M o
1o90D =
108D “
111D -
1094D “
1092D ||
1114D  Coliumbia
1108D “

113

THIS RADIO PROGRAM IS RECORDED
Colonel Lindbergh before the Washington
microphones which carried his welcome-home
ceremonies to the entire nation. Victor has made
four excellent records from this event.

9

FOR the first time, phonograph records of a
radio broadcast program are offered to the
public. Victor has the distinction of pioneering
and they offer three double-face records of the
national welcome to Colonel Charles A. Lind-
bergh at Washington. On these three records you
have the voice of President Coolidge, the inter-
spersed announcements of Graham McNamee,
a short address by Colonel Lindbergh, and his
longer speech at the National Press Club. It’s
all there and if you close your eyes, it isn’t hard
toimagine that the events are just taking place—
the cheers of the crowd, the applause which
interrupts the speakers, the blare of the bands,
and the quiet unruffled voice of Lindbergh.

The Victor Company arranged a direct wire
from Washington, culminating in their studios
through which their recording apparatus got the
same program as each of the broadcasting sta-
tions. The ceremonies were recorded on forty-six
record surfaces and finally edited down to the
six surfaces now available. It is a good job from
any point of view and Victor is to be congratu-
lated. It is time that some of the historic events
which are being offered to the radio listener with
impressive regularity were preserved in perman-
ent form. The next offering will be a champion-
ship fight, we suppose.

A PHONOGRAPH-RADIO
COMBINATION FROM
VICTOR

““Automatic Electrola-Rad-
iola No. 955" is what Vic-
tor calls this beautiful
instrument. Records are
changed automatically and
groups of 12 can be played
without attention.

An 8-tube super-heterodyne
with enclosed loop operating
entirely from the light sock-
et through the power supply
for the vacuum tube ampli-
fier and the cone speaker
used alike for phonograph
and radio reproduction. The
radio receiver panel can be

used in three positions. List

price, #1550

i,.‘i i
E
i
.
.
J
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MAKE YOUR OWN RADIO PICTURE RECEIVER

HIS article is the third in the series explain-
ing the use and operation of the Coolev ' Ray-
foto” picture receiving system. The Cooley ap-
paratus was demonsirated in actual operation at
the New York Radio show and altracted an as-
tounding amount of interest. Governor Alfred E.
Smith of New York, who made the opening address
of the Show, transwutted a part of a picture of
bimself, reproduced by the Cooley system over wii
and other stations of the Blue network. Many of
the readers of this article undoubtedly heard that
interesting broadcast. The subicct of radio photo-
graph reception is so large that it can be discussed
only in part on each article. Our readers are ad-
vised to preserve carefully each of the articles in
Rap10 BrOADCAST on this system, beginning with
the first story in the October, 1927, issue. Pictures
will be sent by broadcasting stations, using their
regular assigned wavelength, and no tuning changes
in your present receiver arc necessary. Readers are
urged to write us their experiences with the con-
struction of the recorder. The development of the
Cooley " Rayfoto” system opens for the first time
1o the American experimenter an sinportant *“ next

step”’ in radio development.
—Tue EpiTor.

="

system in theOctober and November issues

of Rapio BroapcAsT explained how the
system works, told something of the results to
be expected, and gave some details regarding
the operation of a picture receiver. This third
article in the series gives some general and
particular information about the system, and
diagrams necessary for the construction of a
Cooley receiver are also presented.

Many of the units for use in the radio picture
receiver have been especially designed for the
purpose and therefore possess the necessary
characteristics for good results. They have been
designed to take care of the present requirements
of the receiver and are so flexible that they will
still be suitable for use as the system may be
gradually developed. Considerable care has
been taken in this matter so that it will not be
necessary to scrap any of the parts as the natural
development of increased speed of reproduction
and better quality are consummated. The
approved parts, which have all been carefully
tested, are made under the Cooley * Rayfoto”
trade mark.

Arrangements are now under way to supply
various broadcasting stations with phonograph
records which will enable them to put Cooley
pictures on the air. The radio editor of your local
newspaper is the best source of information.

The complete set-up for picture reception by
means of the Cooley system consists of three
distinct units—the radio receiver proper, the
amplifier-oscillator unit, and the printer as-
sembly. The first—the radio receiver—should be
capable of quality reproduction of radio pro-
grams for if it falls down in this respect it will
assuredly do so when called upon to detect and
amplify the incoming modulated wave which
has super-imposed upon it the audible note
representing the picture being transmitted.

Passing from the last audio stage of the re-
ceiver proper, the “picture signal” is further
amplified in the amplifier-oscillator unit and
it then modulates the output of the oscillator in
accordance with the modulation produced by
the picture. The varying output of the oscillator
is made to cause corresponding variations in the
output of the corona coil, and thus the intensity
of the needle point discharge is made to produce
an effect on the proper tallying with the original

THE articles on the Cooley " Rayfoto”

o

ol R, S i i

By AUSTIN G. COOLEY

picture. The corona coil is included in the second
unit although the actual needle at which the
discharge occurs is naturally a part of the third—
the printer-unit. This third unit consists of the
needle, the drum upon which the photographic
printing paper is wrapped, and the mechanism
which causes the drum to revolve. It is purchas-
able as a whole, for there are few who possess
the mechanical ability and facilities for the
construction of such an intricate piece of mechan-
ism.

The construction of the amplifier-oscillator
unit from the approved parts is a simple matter.
Fig. 1 shows a suggested layout while Fig. 2
is the schematic diagram. The following parts are
necessary for this unit:

Ti—" Rayfoto” Amplifying Transformer
Ri—Variable Shunt Resistance for Primary of T,
Rz—200-Ohm Variable Resistance Capable of

Carrying 100 Mils.
Rs—12-Ohm Filament

Capacity
R;—* Rayfoto” Relay
Ts—" Rayfoto” Modulation Transformer
Cs—o.1-Mfd. Condenser
Rs—o0.01-Meg. Grid Leak and Mounting
C1, CG;—0.0005-Mfd. Fixed Condensers
Cy—o0.0005-Mfd. Variable Condensers.

Rheostat, %-Ampere

L—* Rayfoto” Corona Coil
Lr—Radio-Frequency Choke Coil
Sr—Filament Switch
S;—Push Button or Special Switch
Ji, Ja, Ja—Double Contact Short-Circuiting
Jacks
Reé—Filament Ballast Resistance
One Telephone Plug
Milliameter, 0-25-mil. Scale
Two Sockets
Fourteen Binding Posts
Base-Board
Panel
Brackets
“Rayfoto’” Printer Unit
Although wide deviations from the layout
shown in Fig. 1 are permissible, it is also quite
possible that considerable “‘grief” will be experi-
enced in many cases where original schemes are
attempted. We therefore suggest that the home
constructor follow our plan of layout and.con-
struction very religiously, at least on his first set.
The photographs indicate very clearly the
arrangement of the apparatus and the experi-
enced home constructor should have little
difficulty in putting the apparatus together.
All but the radio-frequency circuits may be
wired up in any convenient manner. We find

PICTURES RECEIVED BY THE COOLEY SYSTEM

These two photographs have not been retouched and were received at the demonstration at the

New York Radio Show. Governor Smith, in his radio address opening the Show let radio listeners

hear how his picture, above, sounded. The heading above shows Mr. Cooley and a part of his appara-
tus as set up in operation at the Show. Governor Smith'’s picture is on the receiving drum

www americanradiohistorv com
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MAKE YOUR OWN RADIO PICTURE RECEIVER

that ordinary No. 18 rubber covered fixture wire
is very easy to handle and makes a reasonably
neat job. Each circuit should be properly tested
out, as will be explained later, before the wires
are laced up in bundles. The radio-frequency
circuit should be wired up with considerable
care, the use of bus bar wiring or rigid wires
having a fair amount of spacing between them,
being recommended. No particular care need be
taken to prevent losses in the radio-frequency
oscillator circuit. The secondary of the corona
coil, and its lead to the corona needle, however,

[P S ——

— ="~ AMPLIFIER AND OSCILLATOR = = =~

—

20

Ry

T Input

1

require very special attention. This subject will
be covered in another paragraph.

When the ‘“Rayfoto” printer has been com-
pleted and set up with all connections to batter-
ies, proceed as follows for testing and adjusting:

Place two 201-A type tubes in the sockets and
see that the filaments are properly lighted and a
good range of brilliancy is controlled by the
rheostat, R;, of the amplifier tube. With the
input terminals open, plug a pair of phones in
meter jack, ], for the amplifier. Turn the fila-
ments on and off a couple of times to see if the

| MECHANICAL _»
> UNIT

50 6
-C +
AF Osc. Relay
Booster
FIGURE 1

The circuit diagram of the amplifier and oscillator is given in this figure

AMPLIFIER AND OSCILLATOR

Input from

radio receiver A Bat.  C Bat. B Bat.

9 10

To trip magnet

mechanism on recorder

e,
11 12 13 14

ﬁﬁﬁﬁﬁﬁﬁﬁ

RARAARS

RADI0 BROADCAST Photographi

THE PRINTER UNIT COMPLETE
With its spring motor. If the user desires to use
the motor in a phonograph which he already has,

the illustration on the next page shows a special
unit made for that purpose

proper click is obtained in the phones. If it
sounds satisfactory, plug in the milliammeter.
If you find the milliammeter reading down scale,
reverse the connections to it. Adjust the C
battery until the plate current is a little less
than one milliampere. The plate voltage on the
amplifier should be about 180 volts and the C
bias to bring the plate current down to 1 mA.,
will have to be around 221 volts.

Now connect a piece of wire between the plate
terminal of the a. f. amplifier tube socket and the
B plus terminal of the modulation transformer Ty,
and connect the input of the amplifier to the out-
put of the radio receiver. Tune-in any broadcast
signal and watch the milliammeter to see if it
varies in accordance with the incoming signal.
The phones may be plugged into jack J. and the
gain control resistance, R, varied to determine
if the proper control is obtained.

Now connect the lead from the corona coil to

RECORDER

1
-F. R.F Choke Oscillator [=___ —j}Condenser,C3 K
tube socket — tube socket :
3 | _L——""| Corona lead I\ Needle point :
1 Need!e p Azo0 Photographic
Corona ' Holder\/&StiNg on paper [ Paper
LZ coil : 'ﬂm@ Z ] (00 DR CO0000
' ’
Li ! 7 '
[ ] ! et ¢
Filaent T 1
control : ' =l -
LS resistance Plate condenser 1 7 s Gears
.‘C;: 7 “I' " " ”I [0 to” '/I/HT Grid teak | :| D“' . ‘ v '\\
oto o riving, \ ;
E Rayfoto Rayf Cy e el Gearsg Rubber bands holding I\életa]
3 A.F. Amplifying Modulation i : paper around drum - om
2 Transformer, Transformer, a3 ;
§ Ty | T2 i Brack'étr i
5 Tunin 5 ) Speed
= p » k . condenser
|2 Jark, Rheostat, Jack, Rayfoto Jac I Regulator
° ark, R J Relay ;
2 51 =213 2 I : O @)
é switch | SSWltch Il A
=l ° | o)1 Pl =X '
= & 7 Motor Crank ‘Box containing
l MIHW \\“““,W I ! spring motor

FIGURE 2

The suggested layout of apparatus shown in this drawing may be followed when you construct your amplifier-oscillator unit. The various identifying
letters on the parts refer to similar letters on the circuit diagram given in Fig. 1. The lead from the corona coil, L1 to the needle holder on the recorder
should not be over three feet in length and should be supported where necessary by silk thread. The parts for the oscillator-amplifier unit can be pur-
chased and then assembled at home, and no special precautions are necessary in constructing the unit. The wiring may be done in straightforward fashion.
The corona lead is a No. 38 wire and should be carefully handled, otherwise it will break. If the lead is broken by accident, unwind about three turns from
the coil to make a new lead. The record unit cannot be home constructed and must therefore be purchased as a complete unit. The recorder depicted in
this sketch is a complete unit containing a spring motor. Ry and R, not a part of the early model illustrated, may be located at any convenient point in
the layout. A fixed condenser was used for C, in the first model. Itis preferable that it be variable as indicated above.
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the corona needle. Give this lead no more sup-
port than absolutely necessary. If this important
lead needs support, it should only be by suspend-
ing it from small threads. The lead should be
made as short as possible and in no case should
be over three feet long. Place a small piece of
Azo No. 4 photograph paper on the drum and let
the needle rest on 1t. The paper may be held
around the drum by means of two rubber bands.

Disconnect the input of the amplifier from the
radio receiver and connect the booster terminal
to about go volts of battery. Cautiously plug the
meter in the oscillator circuit jack, Js. If the
meter registers over fifteen milliamperes, the
circuit 1s not oscillating properly. Adjust the
variable condenser until the current is brought
down to less than ten milliamperes.

Now watch the point of the corona needle to
see if a very small corona discharge takes place.
If not, re-tune condenser C,. If this does not
bring results, iry the various taps on the oscil-
lator coil. If you are still unable to obtain any
visible corona, increase the booster voltage to
about 150 and try the different taps again. It
may be found that all 1the condenser capacity 1s
required to obtain a discharge. The length of the
lead wire should then be shortened or a small
fixed condenser, of about 0.0005-mfd., may be
placed across the variable condenser Only a good
mica condenser should be used. If the discharge
1s strong enough to burn a hole in the paper,
the booster voltage should be reduced. The taps
should be tried to determine the best position
of maximum discharge.

With the printing circuit operating properly,
connect the input to the radio receiver and tune-
in any broadcast signal Take off the short
circuiting wire on the trip magnet switch termi-
nals and allow the drum to revolve with the
needle riding on the paper. If the trip magnet
does not trip from the radio signals, release the
drum by operating the switch, $» across the
relay circuit. Watch the needle point to see if
the corona varies with the incoming signal

GENERAL HINTS

FTER the “Rayfoto” printer and recorder

are set up for operation, trouble may be
experienced 1n many cases due to feed-back
from the corona circuit about which considerable
information was given in the November issue.
This trouble will depend greatly upon the
characteristics of the radio receiver. To help
avoid it, the expenmenter should provide a
separate set of small 223-volt B batteries for
the printer. As an additional precaution, the
printer and recorder should be placed at a con-
siderable distance from the radio receiver, say
eight or ten feet, if convenient. After the appa-
ratus 1s set up and working properly, attempts
may be made to reduce this distance. Also
experiments can be made with the battery
circuits to determine the feasibility of operating
the radio receiver and printer with the same B
batteries The experimenter will be aided greatly
by the use of low-resistance B batteries. The
filaments of the tubes in the ‘“ Rayfoto” printer
may be operated from the same storage battery
used for the radio receiver. All the above pre-
cautions should be taken to prevent feed-back
before attempting to tune up the ‘Rayfoto”
printer. If feedback still occurs after tuning up
the printer, additional steps may be taken to
suppress 1t.

If there is any feed-back from the printer
circuit, the discharge will be strong and con-
tinuous. A high reading on the meter when no
signals are coming in indicates feed-back.

The last resort to prevent feed-back is to shield
the printer circuit. The shielding should not be
attempted before the unit 1s set up and ready
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Rapio Broapcast Photographs

THREE VIEWS OF THE AMPLIFIER-OSCILLATOR UNIT

-

The upper view taken from the side, shows the home-made relay mounted on the front panel and the
corona coll is in the foreground of the picture. The center view shows the front panel layout and a

top view is given below

www americanradiohistorv com
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MAKE YOUR OWN RADIO PICTURE RECEIVER

Rapto Broapcast Photograph

USING A PHONOGRAPH AND ITS MOTOR

The printer unit depicted above is designed for use with any standard phonograph and utilizes the
spring motor in the phonograph for the operation of the drum

for operating because in many cases the shielding
will do more harm than good if it cannot be first
tested out in an experimental way.

Due to the different characteristics of radio
receivers, we cannot give information here that
will cover every case. In general, the proper re-
sults may be obtained by running very small
gauge grounded wires parallel to the corona feed
wire and separated from it by a number of inches.
This may necessitate re-tuning the oscillator
circuit. Experiments with shield wires and
shield plates will eliminate feed-back in most
cases.

In many cases it will help matters to adjust
the neutralizing on the radio receiver or slightly
de-tune one stage of radio-frequency amplifi-
cation.

With the printer circuit working properly, we
may now adjust the relay and trip magnet. Ad-
just the relay contacts so that they close before
the armature strikes the magnet pole. With the
contacts closed, you should be able to slide a
piece of thin paper (the thickness of this page)
between the pole and armature. The gap be-
tween the contacts when open should be equal
to two thickness of the paper used on the cover of
this magazine. If sparking is bad, it may be neces-
sary to increase this slightly. A condenser across
the contacts will do more harm than good as it
will cause the contacts to stick unless the spring
tension is excessive.

With the trip magnet contacts open, adjust
the C battery so that the plate current of the
amplifier is about five mils. Adjust the spring
tension of the relay so as to barely hold the
contacts open with the five mils. in the circuit.

After this adjustment is made, return the C
battery adjustment to its original point.

The voltage for the trip magnet should be
as small as practical, consistent with strong
operation of the magnet. The power for this
magnet may be taken from the batteries operat-
ing the radio receiver if small batteries are used
for the printer circuits.

With all the foregoing adjustments and tests
made, the experimenter is ready to test his set
out on picture signals. It {s well to have the
developer and fixer solutions made up in advance
although it will not hurt to let the undeveloped
picture stand for a considerable time if the paper
is protected from light. Instructions will be
found on the developer tubes and fixing powder
cartons for making up the solutions so we will
not cover that information here. Regular trays
for the solutions should be used for the sake of
convenience although any enamel or glass tray
or dish will serve the purpose. In mixing up the
solutions, it will do no harm if they are made a
little more concentrated than the manufacturers
specify, using about 6 oz. instead of 8 oz. of water.

With the trip magnet properly adjusted, the
speed of the drum should be adjusted and
checked by counting the number of revolutions
of the drum. If a converter drum speed of 100
r.p.m. is used, the recorder drum speed should
be about 105 r.p.m. The clutch should be free
enough on the first tests so that the turntable
will revolve with the drum in its locked position.
By loosening up on a set screw on the collar
directly below the spring, the clutch friction may
be regulated.

To receive a Rayfoto picture, tune-in signals
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from the station transmitting the signals so that
they are received with maximum intensity. If
the meter in the amplifier circuit runs up over
fifteen mils. on the strong signals, reduce the
intensity by the volume control on the radio
set or the gain control on the printer amplifier.
In most cases it will be good practice to reduce
the radio-frequency input to the detector circuit.

The minimum signal should be between one
and four milliamperes. Adjustment of the mini-
mum signal is more jmportant than that of the
maximum for if the minimum is too high, it will
operate the relay when it should not, and if toe
low, it will cause irregular relay operation

While the synchronizing pulse 1s being trans-
mitted from the station sending pictures, the
drum should revolve and trip regularly with
only a brief period of rest or lap. By regulating
the speed of the driving motor the lap can be
regulated. If the lap should be very long, you
will find that the speed is too slow and that the
drum is tripping only on every second synchron-
izing impulse. Increase the speed.

After the drum is adjusted to trip regularly,
a ‘“‘range” should be taken' that is, the signal
should be increased to the point where the relay
trips from the minimum rather than the syn-
chronizing signal, and then the signal should be
decreased to the point where the relay does not
trip at all. The operating adjustment should be
about half way between the two points. The
operating range of the relay should be as large
as possible. If it is very small, it may be in-
creased by increasing the amplifier tube’s C-
battery potential so that the plate current is
practically zero when no signals are being re-
ceived.

When the synchronizing adjustments are
made and the paper placed on the drum, you
are ready to start as soon as the picture sjgnals
begin. The paper should be drawn up to fit the
drum tightly. 1f the center of the paper at the
lap bulges out very far, a rubber*band may be
placed around the center of the drum and slid
along when the needle approaches it. Care should
be taken not to get the hand close enough to_the
corona feed wire to detune the circuit.

After the picture is received the paper is placed
in the developing solution until developed to the
proper density. It is then dipped in the washing
bath and placed in the fixing solution. After
remaining in the fixing solution for ten or fifteen
seconds, it may be removed temporarily for
observation purposes but should be replaced in
this solution for ten or fifteen minutes and
washed in running water for five or ten minutes,
if it is desired to preserve the picture indefinitely.

In some cases the experimenter will experience
excessive blurring, lack of detail, streaks in the
pictures, improper contrast, etc. In the next issue
of Raplo BroaDpcAsT we will give more complete
information that will enable the experimenter to
clear out any such troubles should they arise.

The Freedom of the Air

XCERPT from a news item in the New
E York Times of May 3, 1927, under the

caption, ““Pacifist Talk Hushed by Radio
Station waL:”

“We are proud that Mrs. Corson is 2 woman,”
Mrs. Ford said, “proud that she comes from
Denmark, that country which upholds an ideal
of peace, that country which said to the enemy,
“If you must cut through our country, even if
you must cut through our women and child-
ren”’—

At this juncture Mr. Isaacson cut out the mi-
crophone through which she was speaking and

substituted one in the studio through which
music was broadcast as a stopgap.

Mr. Isaacson later explained to the radio aud-
ience what had happened. In discussing the in-
cident later he said:

“We believe in free speech and | have always
been willing to extend the use of our station to
anyone to express his views, but there are certain
things which are dictated by good taste. This
was not the time nor the occasion for such a
speech.”

Excerpt from a news item in the New York
Sun of July 18, 1927, under the caption, “Worm
Controversy To Be Aired from wgL:”

Fred B. Shaw, one time international fly fish-
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ing champion, will have an opportunity to dis-
cuss President Coolidge and his angleworm
fishing to his heart's content to-night when
woL will allow him to broadcast, uncensored, his
speech which was barred last week by another
station.

“Our broadcast policy has always upheld free
speech on the air,”” declared Dr. Charles D.
Isaacson, program director of wgL, in extending
the invitation to Mr. Shaw yesterday, “and for
that reason we are only too happy to extend the
privileges of our broadcast station to you.”

A vexing question is thus cleared up for all
time. What is free speech i la [saacson? It is
freedom to discuss angleworm fishing. But not
to discuss war.
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Beauty the Keynote of

N INSTALLATION

that

is completely self-

contained—the Bosch Model 57. Although there
is a very efficient loop built in, provision has been made
for the use of an outside antenna where desirable. The
receiver employs seven tubes, and is tuned by a single
main dial. A cone loud speaker is harbored within the
cabinet. Price, $340. For power operation, $100. extra

NOTHER receiver which may be operated with either loop or outside
antenna. This one is the Fada 8. There are, as the model number im-
plies, eight tubes, but there is a_switching arrangement whereby either
seven or the eight may be used. There are four t.r.f. stages. All the radio
and audio stages and tubes are individually shielded. When not in use the
loop is folded behind the cubinet. Price, $400.
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THE set_builder can now obtain a cabinet for his receiver which is
every bit as beautiful as those which house the most expensive of
factory-built receivers. The Model 80 cabinet of the Musical Products
Distrify)uting Company, New York, here illustrated, is in combination
walnut and satinwood. The set compartment measures approximately 28
inches long, 10 inches high, and 15 inches deep. Price, $250.

www americanradiohistorv com
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the New Radio Receivers

" d

Making the Most of
Surroundings

It is easy enough to discuss the
offerings of the current radio season
abstractly but one should visualize
this year’s radio sets in the proper
domestic surroundings to appreci-
ate what great strides have been
made toward making radio a truly
domestic bit of furniture. The illus-
trations on these two pages show
radio equipment in home settings
and who will deny their grace?

™ @

N INTERESTING design in loud speakers, the new Amplion

* Fireside.”” This loud speaker has a large cone mounted on a big
sound-board, exceptional fidelity of rcproduction bcing possihle. The
screen stand and long cord render the ‘“Fireside' readily portable,
making it easy to plare the loud speaker anywhere in the room or out-
side on the porch. The panelling is of cmbossed walnut, attractively
curved, combining a grille front and back. The height is 36} inches, and
the cone is 16} inches. Price, $97.50, with 20-foot cord
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TYPICAL example of the trend of the more expensive radio receiver,

in which utility and beauty are in combination. We are taken back

by this Winthrop secretary to America’s younger days, when money was
scarcc and furniture was madc to serve dual purposes. Nowadays a return
to this state of affairs is demanded since home space is so scarce. The radio
receiver built into the Winthrop is the popular Splitdorf single-control
ssigd(liube set. The price, complete with power operation and loud speaker, is

www americanradiohistorvy com
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By HOWARD E. RHODES

terms, with the object of assisting in their

wise selection, is not difficult because there
are simple rules that can serve to guide the pros-
pective purchaser. In the first place it should be
realized that the satisfaction which any power
unit gives in service frequently bears a close re-
lation to its cost, for power units can be built
to meet almost any price. Cheap units, con-
structed of inferior materials, are often capable
of giving as good results as more expensive de-
vices, during a single demonstration, but whether
the cheaper device will stand up for as long a time
in service is certainly open to question.

The first rule in the purchase of a B power
unit should be insistance upon a well-known
make, purchased through a reputable dealer,
for only from such a source can you be assured
of obtaining satisfactory service. One of the sim-
plest and most satisfactory methods of apprais-
ing a B power unit to make certain that it will
satisfactorily operate your receiver, is to give it a
trial lasting several days in your own home, un-
der actual working conditions. Only a reputable
dealer selling a good product can afford to do this
for you. A cut price dealer, with little or no in-
terest in his customer once the sale has been
made, cannot afford to sell a unit to you on the
basis of a trial lasting several days. The unit
purchased from a reputable dealer might cost
somewhat more, but the higher price is justified
because of the better service and greater assur-
ance of satisfaction which you can obtain.

TO WRITE of B power units in general

There are many things about a B power unit
which must be taken more or less on faith.
You can’t tell, by looking at the device, what
kind of chokes are used or if the condensers in
the filter circuit have a sufficiently high voltage
rating so as to prevent any possibility of break-
down. Then again, the design of the transformer
supplying the rectifier and filter circuit is some-
thing that cannot be examined when you buy
the unit. 1t is only by relying upon the reputa-
tion of the dealer and of the manufacturer whose
product he sells, that you can have any assur-
ance of a properly designed unit. If care is taken
in the selection and use of a B power device, it
will give satisfactory operation and lasting
service for years.

‘In the list appended, we have given the im-
portant characteristics of about twenty-five
well-known B power units. Since there are being
made at the present time about one hundred and
thirty of these units, it will be seen that the list
is by no means exhaustive.

The proper selection of a B power unit is a
matter of knowing the total plate-current drain
of the receiver and of then finding a device that
will supply the correct voltages to your receiver
at this current drain. You must make certain
that the maximum voltage available from the
device when supplying a milliampere load equal
to that of your receiver is sufficient to supply the
power tube you are using. The maximum output
voltage of the device should be 180 volts, or
slightly more if a 171 type tube, with 40.5 volts
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grid bias, is used in the output;ifa 112 type tube
is used, with g volts grid bias, the maximum volt-
age should be about 135 volts. The information
given in the appended list includes the maximum
output voltage which the units will supply at
various current drains.

Of course, it is also essential that the power
unit be capable of supplying the other tubes in
the receiver with the voltages they require.
These voltages are obtained from voltage taps
on the power unit and in most cases the .voltage
that is obtained from any one of these taps varies
with the current being drawn from it and the
other voltage taps, and for this reason it is not
possible to give any definite figures for the volt-
age output from these taps. Many power units
use adjustable or semi-adjustable resistances so
that the desired voltages can be obtained by
proper adjustment of the resistance. These re-
sistances should not be adjusted by guess but
should be adjusted with the aid of a high-resist-
ance voltmeter. This is a service any reliable
dealer can give you.

There are some power units (those using glow
tubes) which give practically constant output
voltages independent of the load. If such a unit
is purchased it may be connected to any receiver
with assurance that the actual voltages being
supplied to the receiver will be near enough to
those marked on the terminals of the power unit
for satisfactory operation.

As will be seen in the accompanying list, some
of the devices have been approved by the Na-

—
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tional Board of Fire Underwriters and many of
the other devices have been submitted for test
but have as yet not been approved. The sub-
mission of B power units to the National Board
of Fire Underwriters for their approval is a dis-
tinct step in the right direction. It gives the pros-
pective purchaser the assurance that the unit
conforms to definite standards designed to make
certain that the operation of the device will be
entirely safe,

The power input to a power unit is a measure
of the cost of operating the unit. The input power
to the average B power unit is about 25 watts,
which is the amount of power required by a
small electric light bulb. If we obtain power from
the electric light company at the rate of ten cents
per kilowatt hour, it will cost just about one
guarter of a cent per hour to operate the average
plate-supply device. To this cost of operating,
we should, of course, add depreciation on the
unit and the cost of tube renewals which must
be made on an average of once a year.

All B power units for use with an alternating-
current supply must use rectifiers of some sort.
A majority of units use a tube for this purpose,
but there are also quite a large group that use
clectrolytic rectifiers; thousands of B power
units using either type of rectifiers have given
satisfactory service. When purchasing a power
unit avoid those using unknown makes of rec-
tifiers. Wwhether you purchase a power unit

WHAT B DEVICE SHALL I BUY?

current and delivers a steady fluctuating direct
current to the output terminals of the device.
Some power units use half-wave rectifiers and
others use a full-wave rectifier. In the first
case, only half of the alternating voltage is
used and when full-wave rectification is used
both halves of the alternating voltage wave
are utilized. The filter system may contain
either one or two sections. Whether a half-.or
full-wave rectifier is used or whether a one- or
two-section filter is used is something that need
not particularly concern the prospective pur-
chaser. The design of the filter in either case
should be such as to eliminate any hum, and so
long as the device which you buy does not hum
excessively, you may be sure that the filter cir-
cuit has been correctly designed for the type of
rectifier used. The coils and condensers used in
the filter circuit do not become weak with age,
and a filter system capable of giving an output
voltage free from hum will continue to do so
unless some unit in the system completely fails.

I’g.
":..
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B POWER UNITS FOR YOUR RECEIVER
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“high-low”” switch in “high” position); 140 at
20 mA., 120 at 30 mA., and 70 at 50 mA. (with
“high-low” switch in ““low” position). Other
models supply about 10 volts less. Approval
pending by National Board of Fire Underwriters.
Raytheon rectifier is used. Two-section filter.
Adjustable output voltages. Model A-1 for oper-
ation on 110 volts 50-60 cycles a.c.; Model A-3,
25—40 cycles; Model A-4, 220 volts 50-60 cycles
a.c.; Model A-8, 110 volts 50-6o cycles a.c. Size:
Models A-1, A-3, A-4, 9 x 7 x 5} inches; Model
A-8, 3 x 7 x 10 inches. Prices, including rectifier;
Model A-1, $37.50; Model A-3, $42.50; Model
A-4, $42.50; Model A-8, $27.50.

BurNs, MobpELs 750-A, 750-B, AND 800-B

Maximum output voltage of Models 750-A
and 750-B; 190 volts at 30 mA., and 180 volts
at 50 mA. Model 800-B, 205 volts at 20 mA.,
and 190 volts at 30 mA. Uses Raytheon rectifier.
Amplifier and detector voltages adjustable.
Two-section filter. Approximately 20 watts a.c.
input with 30 mA. load. Designed to operate
171 type power tubes. Size: Models 750-A and
750-B; 74 x 10} x 63 inches; Model 8co-B,
4% x 10} x 5%. Prices: Models 750-A and 750-B,
$47.50 with tube; Model 800-B, $35 with tube.

AMRAD, MobpEL No. 280

Maximum output voltage; 200 at 20 mA., 180
at 30 mA., and 165 at 50 mA. Uses type 280

The power unit at the left is the Erla Steadivolt BC Converter and it utilizes a Raytheon BH rectifier tube and a glow tube to maintain the output
constant at all loads. It will supply up to 8o milliamperes at 180 volts. It lists at $40 including tubes. The Exide unit in the center and the Burns power
device at the right both contain adjustable resistance units to regulate the voltage at the various terminals and further information regarding these

two devices will be found in the listings on these pages

using an electrolytic or tube rectifier is a matter
of personal preference.

WHEN YOU USE A B-POWER UNIT

ALOUD hum audible in the output of a re-
ceiver operated in conjunction with a B
power unit may be due to coupling between the
receiver and the power unit itself. 1f the hum is
due to such a cause it can generally be eliminated
by placing the power unit in some other position
relative to the receiver. Also if hum is to be pre-
vented it is essential that the negative B be
grounded directly, and in some cases it is neces-
sary to connect a 1-mfd. 200-volt condenser be-
tween the grounded negative B terminal and one
side of the input power lead. If these simple
remedies do not eliminate the hum it is likely
that there is some defect in the unit itself and
the dealer should be consulted for, if the power
unit is operating properly it should produce
practically no audible hum in the output. Every
plate-supply unit must contain a transformer
designed to step up the input voltage to an
amount depending upon what output voltage is
required and upon what type of rectifying ele-
ment is used. The rectifier, whether it be a tube
or an electrolytic device, modifies the alternating
current obtained from the power supply and
changes it to a pulsating direct current. The filter
circuit smooths out the pulsation in the rectified
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i Facts About Some B Units i
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AcME AppraraTus Co., MopeLs E-1, E-2, E-3,
AND E-4

Maximum output voltage of a.c. models: 205
at 20 mA,, 185 at 30 mA, and 160 at 50 mA.
Uses Raytheon BH rectifier. Two adjustable
voltages. Two-section filter. Approved by Na-
tional Board of Fire Underwriters. Size: 81 x 3%
x 7% inches. Models E-1, E-3, and E-4 for opera-
tion on 110 volts 6o cycles a.c. Model E-2 for
operation on 120 or 220 volts d.c. Model E-1,
with cable, for one- to twelve-tube sets, $50;
Model E-2, with cable, for one- to twelve-tube
sets, $25; Model E-3, with cable, for one- to
eight-tubes sets, $85; Model E-4, with binding
posts, for one- to eight-tube sets, $35.

AcMmEe ELec. aND Mrc. Co., MobEL BE-40

Maximum output voltage; 200 at 20 mA., 185
at3omA.,, and 145 at 50 mA. Uses QRS rectifier.
Two adjustable voltages. Full-wave rectifier.
Two-section filter. Approved by National Board
of Fire Underwriters. For operation on 110 volts
50-60 cycles a.c. Recommended for five- to eight-
tube sets with power tubes. Size: 73 » 11} x 34}
inches. Price, with tube, $34.50.

ArL-AMERICAN, MoDELS A-1, A-3, A-4, AND A-S

Maximum output voltage of Model A-8; 200
at 20mA., 180 at 30 mA., 140 at somA. (with
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or 213 thermionic rectifier. One-section filter.
Fixed output voltages. Full-wave rectifier.
Twenty watts a.c. inpu. at 30 mA. load. For
operation on 100—-120 volts 6o cycles a.c. Size:
10} x 6} x 73 inches. Price, without tube, $45.

Arco B PowEer

Maximum output voltage: 180 volts at 50 mA.
Uses filamentless rectifier. Two-section filter.
Full-wave rectification. Fifteen watts input with
30 mA. load. Size: 93 x 33 x 8 inches. For opera-
ation on 110 volts 60 cycles a.c. Price, without
tube, $32.50.

BrReMER-TuLLYy B Power

Maximum output voltage: 216 at 20 mA.,
105 at 30 mA., and 150 at 50 mA. Uses Raytheon
BH rectifier. Output voltages adjustable by
fixed steps. Two-section filter. Full-wave recti-
fier. Seven watts input with 30 mA. load. Ap-
proved by National Board of Fire Underwriters.
Will supply receivers having up to ten tubes.
For operation on 110~115 volts 60 cycles a.c.
Size: 4% x 9% x 63 inches. Price: $37.50, without
tube.

Basco B Power

Maximum output voltage: 250 at 20 mA,,
230 at 30 mA., 190 at 50 mA., and 175 at 6o mA.
Uses Raytheon BH rectifier. Two-section filter.
Full-wave rectification. Fixed detector voltage.
Other voltages variable. A special primary
rheostat functions to regulate output to supply
different types of power tubes. Twenty watts
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input with 30 mA . load. Size: 12 X 4} X 75 inches
Price, with tube, $35.

KinG, TYPEs M aAnD V

Maximum output voltage. 238 at 20 mA , 215
at 30 mA, and 180 at 50 mA Uses type 213
rectifier. One-section filter. Full-wave rectifica-
tion. Type M has variable detector and amplifier
voltages. Type V has variable detector voltage
and fixed 9o, 135, and power tube taps. Twenty
watts input with 30 mA. load. Can supply up to
nine tubes. Size- Type V, 903 x 43 x 7 inches;
Type M, 11 x 6 x 6 inches. Prices: Type M,
$45.00; Type V, $37 50

Exipe, MopEL 9-B

Maximum output voltage: 208 at 20 mA,,

RADIO BROADCAST

Majestic, Surer-B Power UNiT

Maximum output voltage: 186 at 20 mA.,
156 at 30 mA, and 112 at 50 mA. Adjustable
output voltages. Special ‘“high-low” switch
gives two voltage ranges. Full-wave rectification
Two-section filter For operation on 110 volts
6o cycles a.c. Size. 10} x 5% x ¢ inches. Price,
complete with tube, $20 50.

FRESHMAN, MODEL A

Maximum output voltage: 220 volts at 40 mA.
Uses tube rectifier in full-wave circuit. Adjusta-
ble output voltages. Two-section filter. Unit
supplies following C voltages: -43 -9, -40.
Thirty watts input with 30 mA. load Designed
to supply sets using up to seven tubes. Price
complete: $45

MuTer B Power Units

Two types made, one for Raytheon BH tube,
the other for 213 or 280 type rectifier. Maximum
output voltage (Raytheon type); 200 at 20 mA,,
180 at 30 mA., and 150 at 50 mA Other type
gives output voltages about 10 volts lower.
Full-wave rectification. Two-section filter. Fixed
output voltages. Twenty-one watts input with
30 mA. load For operation on 110-120 volts
6o cycles a.c. Prices: Raytheon model, $26 50,
other model, $24.50

THREE MORE LINE SUPPLY DEVICES
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30 mA. load. Adjustable detector voltage.
Rheostat in the primary to compensate differ-
ences 1n line voltage. Uses Raytheon type B or
BH rectifier Size: 113 x 43 x 8% inches. Price:
$34 50

Dis-toN, Tyres D-6o aND D-25

Maximum output voltage. 215 at 20 mA,,
200 at 30 mA, and 185 at 50 mA. Adjustable
output voltages. Two-section filter. Full-wave
rectification. Fifteen watts input with 30 mA.
load. Unit uses two thermionic rectifiers. Sup-
plies C bias up to 22 volts. Self-contained milli-
ammeter indicates performance. Price $29 50,
without tubes. Type D-60

Maximum output voltage: 120 at 20 mA., and
95 at 30 mA. Adjustable output voltage. One-
section filter Half-wave rectification. Nine watts
input with 30 mA. load. Uses one thermionic
rectifier. Size: 10 x 4 X 6 inches. Price: $23.50,
with tube. Type D-25

The Acme B power unit incorporating two variable resistances to compensate differences in load imposed on the device by different receivers is shown
at the right. The All-American Constant B is illustrated at the center and contains a “high-low” switch to adapt the device to difierent loads and line
voltages. The C potential as well as B potential can be obtained from the Valley unit at the left

194 at 30 mA, and 180 at 40 mA. Uses electro-
lytic rectifier, arranged in bridge circuit for full-
wave rectification. Two intermediate and de-
tector voltages adjustable. Two-section filter.
For operation on 105-125 volts 5060 cycles a c.
Ten watts input with 30 mA. load. Approved by
National Board of Fire Underwriters. Designed
to supply sets with six or more tubes. A 112 or
171 type power tube may be used. Size, 6} x
11} x 9% inches. Price: $42 50. .

GENERAL Rapio, TYPE 445

Maximum output voltage: 200 at 20 mA,
185 at 30 mA,, and 160 at 50 mA Uses type 280
rectifier tube. Two-section filter Output voltages
adjusted by means of sliding taps on wire-wound
resistance. C voltage available for power tube.
Twenty-eight watts input with 30 mA. load.
Designed to meet specifications of National
Board of Fire Underwriters. Automatic switch
breaks the 110-volt a c input circuit when cover
is removed. Size: 155 x 7 x 7 inches. Price: $55.00,
without tubes.

FrReep-Ei1seMANN, MoDEL 16

Maximum output voltage: 135 at 30 mA.
Uses type 280 rectifier tube. Also uses type 874
glow tube to maintain output voltages con-
stant independent of the load. Two-section filter.
Three C voltages available;-43, -9, and -27.
Twenty-five watts input with 30 mA. load. For
operation on 105-120 volts 6o cycles a.c. Size:
7 x 7 x 92 inches. Price. $35.00, without tubes.

PresT0-O-L1TE “SPEEDWAY"” B

Maximum output voltage: 188 at 20 mA., 175
at 30 mA,, and 148 at 50 mA. Fixed output vol-
tages. Compensation for variations in line volt-
age obtained by adjusting three-point switch.
One-section filter. Full-wave rectification.
Twenty-five watts input with 30 mA. load.
Uses Raytheon BH rectifier. Size: 6 x 8 x 8 inches.
Price: $37.00, including tube.

SENTINEL, MoDeL B-C

Maximum output voltage: 180 at 8o mA.
Uses two rectifier tubes. Two variable voltages.
Unit supplies two C voltages, -4} (fixed) and
-4% to -45 Voltage control to compensate
vanations in line voltage Beverly model is
equipped with special instrument used to read
the voltages being supplied by the various taps
on the power unit. Prices, including two tubes,
regular model, $44.50; Beverly model, $65.00.

SiLvER-MARsHALL, TyPE 656

Maximum output voltage: 170 at 20 mA_, 160
at 30 mA, and 140 at 50 mA. Unit uses ux—213
(cx-313) rectifier and ux-284 (cx-384) glow
tube. Glow tube maintains output voltages
practically constant independent of load Two-
section filter. Twenty-five watts input with 30
mA. load. Size: 6} x 73 x 5 inches. Price. $38.50

StewarT, U-80

Maximum output voltage: 190 at 20 mA., 175
at 30 mA., and 140 at 50 mA. Two-section filter
Full-wave rectification. Thirty watts input with
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SterLING, Tyre R-97

Maximum output voltage: 300 at 20 mA,,
286 at 30 mA., and 262 at 50 mA. Adjustable
output voltages. Full-wave rectification. Twenty-
five watts input with 30 mA. load. Unit supplies
C voltages up to 50 volts. Price: $55.00

VALLEY, MODEL 60

Maximum output voltage: High range—2s50
at 20 mA, 220 at 30 mA,, and 175 at 50 mA.;
Low range—200 at 20 mA., 180 at 30 mA., and
140 at 50 mA. Uses Raytheon BH rectifier. Two
adjustable voltages. Two-section filter. Full-
wave rectification. Eighteen watts input with
3o mA. load. Size: 5% x 9 x 9} inches. Price:
$50.00, including tube.

VALLEY, MODEL 40

Maximum output voltage: 170 at 20 mA.,
145 at 30 mA, and 110 at 50 mA. Uses Raytheon
BH rectifier. Two adjustable voltages. One-sec-
tion filter. Full-wave rectification. Seventeen
watts input with 30 mA. load. Size: 9 X 4} x 73
inches. Price: $37.50, with tube.

Comro, MopeL B-C

Maximum output voltage: 180 at 50 mA.
T'wo-section filter Full-wave rectification. Uses
Raytheon BH rectifier. Uses Raytheon BR
regulator tube to keep voltages constant. Unit
supplies adjustable C voltages up to 50. Twenty-
eight watts input with 30 mA load Size: 10}
x 51 x 8 inches. Price: $57.50, with tubes.
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“GaiN’of
your RECELVER

Stromberg Carlson engineers testing the audio-frequency characteristics of one of their No. 744 receivers. The apparatus consists of a “beat
frequency” oscillator which produces the audio tones, and meters for measuring the extent to which these frequencies are amplified within

UR present broadcasting structure is
O made up of three intimately connected

components, the broadcasting station,
the receiving equipment, and the intervening
medium. The broadcasting station has one
raison d’etre—to translate sound impulses into
electrical waves; the receiver’s only purpose is to
accomplish the opposite—to translate these
electrical waves back into sound impulses. The
intervening medium is the connecting link be-
tween the transmitter and the receiver, an in-
efficient link it is true, performing its task with
many vagaries, and for reliability’s sake it might
be very well displaced by a metallic conductor.
The radio medium, however, has the advantage
that for broadcasting purposes, the communica-
tion is radiated in all directions, and is not con-
fined to a direct path between two points.

We have already outlined in the November
Rapio Broapcast what the transmitter does
when it lays down a ‘““field strength” about the
receiver, how this field strength is measured, how
much is necessary for various degrees of service,
and how field strength and the attributes of sets,
selectivity, sensitivity, and fidelity, are related.

It was pointed out that the greater the field
strength, or the more sensitive the receiver, the
more powerful the corresponding loud speaker
signal. We are now faced with the problem of
ascertaining how sensitive a receiver must be
to deliver a certain signal from a certain field
strength, how selective a set must be to shut out
unwanted signals in favor of the desired program,
and what the degree of fidelity must be to furnish
sufficient realism to make a receiving equipment
no longer a ““radio” but a musical instrument.

What we must do is to answer the following
questions, presupposing a station to deliver a
certain field strength at a certain point:

the receiver

By KEITH HENNEY

Director of the Laboratory

How loud will be the resulting signal from a
certain receiver? How can it be measured? What
will happen if another station a given number of
kilocycles away goes on the air and lays down a
certain field strength about the receiver? If the
receiver is sufficiently sensitive and selective,
how do these factors influence the fidelity?
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FIG. 1

When one measures the output voltage of a re-

ceiver of several years ago as the innut voltage is

changed, he gets a curve similar to those shown

above. Note the steep 1300-kc. curve indicating

extreme sensitivity, and the decreasing sensitivity
as the radio frequency is decreased
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Since radio receivers were first made, qualita-
tive answers to these questions have been the
stock in trade of all engineers. It is only within
the last year that quantitative answers have been
generally available, especially when one consid-
ers the receiver as a single unit, and desires
answers to his questions not with regard to the
component parts that make up that receiver but
with respect to the ensemble equipment. Meth-
ods for determining the characteristics of coils,
condensers, transformers, and other individual
units that go to make up a “‘radio,” have been
known and used for several years. In England
great emphasis has been laid upon and many
arguments built around such measurements as
contrasted with those which include everything
in a receiver between antenna and loud speaker.
While it is true that the characteristics of such
units can be combined to produce a fair approxi-
mation of what the complete receiver will do, an
overall measurement carries much more convic-
tion to the engineer.

An interesting experiment was carried out at
station WOR some time ago, and more recently
by wiLw, to enable listeners to determine how
low and how high in audio frequencies their
receivers were responsive. At wLw, where a
Wurlitzer organ forms part of the studio equip-
ment, continuous tones varying from the lowest
to the highest organ note were put on the air,
First the pure note of the open diapason was
transmitted and then it was played with various
harmonics added. This enabled the listener to
determine not only the acoustic limits of his
receiver and loud speaker but the change in
quality as the harmonics modulated the original
pure note.

In laboratory the business of performing the
same experiment or that of investigating the
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sensitivity and selectivity of the receiver under
better controlled conditions consists in moving
the transmitter nearer the receiver, and decreas-
ing its power accordingly. This eliminates the
vagaries of the intervening medium, and when
the transmitter is finally connected metallically
to the receiver a set-up results which is suffi-
ciently flexible that everything can be varied and
measured at the same time. A miniature broad-
casting station is necessary. This must consist
of an r.f. oscillator whose output can be regulated
and measured, an audio-frequency oscillator
variable from the lowest to the highest audio
tone ordinarily broadcast and relatively free
from harmonics, and some means of combining
these two generators of electric and sound waves.

The Hazeltine Laboratories, under the direc-
tion of Chief Engineer MacDonald, made such
tests on receivers which were under development
there, and the results were published in the
Proccedings of the 1. R. E. in February, 1927, the
first paper to be published in this country on
such laboratory practice. The emphasis here,
however, was more on component parts, such as
radio-frequency amplifiers, coupling coils, and
audio amplifiers than on the receiver as a whole.
The data as published were most interesting.

In a discussion of this paper, appearing in the
April, 1027, Proceedings of the I. R. E., H. D.Oak-
ley and Norman Snyder of the General Electric
Laboratories described the methods used several
years ago at the Schenectady Laboratory for
measuring receivers.

The equipment was housed in two shielded
rooms, one of which contained the radio and
audio oscillators as well as a control device for
regulating the voltage which was put on the
receiver under test in the adjoining room. A
standard Radiola 100 loud speaker was placed
across the output of the receiver, and the voltage
across it measured as the input voltage was
varied.

To test the sensitivity of the set, that is, to
tell how many output volts could be delivered
with a given input radio voltage, the following
procedure was carried out. The generator was
set going at a certain radio frequency and this
was modulated at 1000 cycles to a given degree
of modulation. The input to the receiver was
varied in small steps until the output tube over-
loaded. This was considered the upper working
limit of the receiver. A specimen curve of out-
put voltage plotted against input voltage is
shown in Fig. 1. The receiver was a standard set
of several years ago, and is not indicative of the
better types of modern sets.

The data show that the receiver at 1300 kc.
was roughly 6.5 times as sensitive as at 560 kc.
and that to produce an output voltage of 16 at
1300 kc. required an input of only 51 microvolts
compared to 335 required at 560 kc. At 1000 kc.
the voltage required was roughly 175. The out-
put voltage at 560 kc. divided by the input volt-
age gives a rough voltage gain of 46.000; at 1000
ke. the ratio is 102,000 and at 1300 kc. the gain
is 300,000.

The data showed that the output voltage for
each of the three frequencies was proportional
to the input voltage squared. for which the de-
tector tube is responsible.

TESTING SELECTIVITY

TO TEST the selectivity of the receiver, it
was tuned to, say, 560 kc., and the output
voltage read as the transmitting generator in
the first of the two shielded rooms was varied in
frequency but kept at constant amplitude. The
receiver was then set at some other frequency
and a similar set of data was taken. Specimen
curves shown in Fig. 2, are taken from the
Proceedings of the 1. R. E.

RADIO BROADCAST
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These queer curves show the selectivity of a

rather poor receiver. At 560 kc. the set is se-

lective, at 1300 kc., curve C, it is as broad as the

proverbal barn door. They are indicative of a

poorly engineered receiver and were made on
sets sold several years ago

The curves plotted from data obtained in this
manner are given in Fig. 2, and show the field
strength required to produce a given signal which
differed from the frequency setting of the re-
ceiver by a certain number of kilocycles. For ex-
ample, if the receiver were accurately tuned to
500 kilocycles, a signal 10 kilocycles off reson-
ance, say 570 kc., required a field strength of
150 microvolts per meter to produce an inter-
fering signal. At 1300 kc., a signal 66 kc. away, or
1366 kc., having a field strength of 150 micro-
volts per meter, would produce the same inter-
ference.

In other words the receiver was roughly one
seventh as selective at 1300 kc. as it was at 560
kc. which, coupled with the fact that it was
nearly seven times as sensitive at the same
frequency, may demonstrate why the higher
broadcasting frequencies were not so highly
regarded by engineers of transmitting stations
a year or so ago. There is no reason why a care-
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fully designed and engineered receiver cannot
be equally sensitive over the broadcasting band
of 1000 ke. If the band were to be extended, in
the direction of still higher frequencies, the
problem placed upon design engineers would be
considerable, but would not be insurmountable.

Receivers of the present day are better than
these curves show. Methods of maintaining equal
gain over rather wide frequency bands are well
known, and up-to-date receiver manufacturers
make every effort to include in their products the
results of all well-known inventions. A receiver
which squawks at 1300 kc. and is practically
silent at 560 kc. is a poorly designed set, and
should not be placed in the same class as others
in which care has been taken to avoid just such
criticism.

The method of measuring and rating receivers
employed by the Radio Corporation of America
was described in The Proceedings of the I. R. E
in May, 1927, by T. A. Smith and George Rodwin.
An arbitrary loud speaker signal is set up and
all measurements are made with a view toward
determining the field strength required to pro-
duce this signal, which is that corresponding to
an average audio-frequency (r.m.s.) voltage of
15 across a 5000-ohm resistance when a 4oo-cycle
note modulates the transmitter to a degree of
50 per cent.

Having determined how much output voltage
the receiver will deliver when a certain input
voltage due to a certain field strength is im-
pressed on it, mathematics will tell how much
voltage or power will be delivered at other input
levels, up to the overloading point of the ampli-
fier tubes. The following relations express the
manner in which transmitter antenna power,
input receiver voltage, output voltage and power
are interconnected:

Field strength « transmitter antenna current.

Field strength @ square root of transmitter power.

Input receiver voltage a field strength.

Output receiver voltage « field strength squared.

Output receiver voltage a transmitter power.

Output receiver power « output voltage
squared.

Output receiver power a input voltage to the
fourth power.

FIG. 3

The receiver is put through its paces in this shielded room at the General Electric Company.
Only signals that are meant for the receiver arrive at its input via shielded wires; all others are
excluded by the shielding surrounding the six room surfaces

www americanradiohistorv com
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Output receiver power a field strength to the
fourth power.

Output receiver power a transmitter power
squared. 2

The Greek letter alpha in the above relations
means ‘“‘is proportional to.”

Doubling the transmitter antenna current
multiplies the transmitted power by four, dou-
bles the field strength, doubles the input receiver
voltage, multiplies the receiver output voltage
by four, and multiplies the power into the loud
speaker by sixteen. These relations may be con-
nected to what happens in one’s receiver by the
following facts. The average stage of audio am-
plification has a voltage gain of twenty-five, a
two-stage affair having a voltage gain of roughly
300, or 50 TU, if a 171 type tube is used as the
output tube. A good radio-frequency amplifier
should have a voltage gain of about 50 TU, or
300, so that the overall gain in voltage from a
modern well engineered receiver should be in the
neighborhood of 100,000, or 100 TU. These
figures in power amplification become respec-
tively, for the two-stage amplifier and for the
complete receiver; 30,000 and 10,000,000—truly
enormous amplification.

In actual practice the R. C. A. engineers do
not measure the voltage across the resistance in
the output of the receiver while the input voltage
is varied. An interesting short cut is used in-
stead, which is possible from the phenomenon
accompanying the function of detection.

When the receiver is tuned to a carrier wave,
modulated or not, the average d.c. detector
current changes, increasing when a C bias de-
tector is employed, decreasing when the con-
ventional grid leak and condenser method is
used. Greater changes occur with greater field
strengths, or the more nearly the receiver is
tuned to the incoming signals. The change in
detector plate current, then, is a measure of the
effectiveness of the field strength or the sensitiv-
ity of the receiver.

To produce the arbitrary 15-volt signal across
the 5000-ohm resistance in the receiver output
requires a certain change in detector plate cur-
rent. Once this is determined the audio amplifier
can be dispensed with and all measurements may
be made by noting the change in detector plate
current. This method obviates the necessity of
using modulated signals.

In the R. C. A. Laboratory the input voltages

MEASURING THE “GAIN” OF YOUR RECEIVER

FIG. 4

Signal generating apparatus used at the General Electric Laboratories for testing the characteristics

of receivers. This apparatus is housed in a shielded room, and consists of a Heising modulated gen-~

erator capable of oscillating at any frequency in the present broadcasting band modulated at any
audio frequency between 40 and 10,000 cycles

are fed to the receiver through a dummy antenna
consisting of an inductance of 28 microhenries
which has a resistance of 2 ohms, a capacity of
0.0004 mfd., and a resistance of 23 ohms. The
curves obtained in this way show the same
general characteristics as those given in the
General Electric report, 7. e., low gain at low
radio frequencies, high gain and poor selectivity
at high frequencies. At the same time there is
considerable loss of the higher audio frequencies
at the longer wavelengths, due to the excessive
sharpness of tuning, or selectivity.

While it is true that only a few of the larger

and better-known receivers are engineered with
these thoughts and these laboratory measure-
ments in mind, it is a fact that more and more
radio manufacturers are becoming aware that
good engineering is a priceless asset. The article
in this issue of RApio BroaApcasT on the Fada
receivers, by John F. Rider, and others to follow
on other well-designed receivers, proves this
statement. The Laboratory is preparing data on
manufactured sets using the methods of measure-
ments mentioned above and as fast as the ma-
terial is ready, it will be presented to Rabio
BRrOADCAST’s readers.

All About Patents

INVENTIONS AND PATENTS, THEIR DEVELOPMENT
AND Promorion. By Milton Wright, LL.B.
Published by the McGraw-Hill Book Com-
pany, Incorporated, New York. Price, $2.00.

Pages, 223.
A ered inventor, throbbing with the thrill

of a discovery, is the sage and practical
counsel of Mr. Milton Wright, as embodied in
his new book, ““Inventions and Patents.” There
is nothing assuming about the writer’s style;
the work is not overburdened with technical legal
arguments, although the subject is a highly
technical one, and there is no obscure language
to confuse the uninitiated.

The subject matter of the volume is devoted
broadly to all the problems which face the in-
ventor. He is told what is patentable and what is
not patentable, what constitutes a practical in-

VERY useful contribution to the bewild-

vention,what steps to take to facilitate securing a
patent and how to protect it after it is secured,
how to select a good patent attorney, how a pat-
ent should be applied for, how to obtain financial
support, what the problems of marketing and
merchandising are, how to sell patents outright,
on a territorial and on a royalty basis, and what
steps to take against infringers. There you have
it in one long sentence; certainly the scope of the
book is broad enough to be a real aid to the
floundering inventor.

Valuable cautions and dangerous pitfalls,
which are the usual stumbling blocks to the un-
initiated patent seeker and inventor, are dis-
closed. For example, how to keep records which
aid in establishing date of conception and re-
duction to practice, is explained so that the in-
ventor, heeding the advice given, will have no
difficulty in later sustaining his invention in the
courts. And again, the vital subject of how to se-
lect a patent lawyer and how to get the greatest
value from his services is presented simply and
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clearly. The book abounds in practical illustra-
tions which serve to clarify the force of the wri-
ter’s arguments.

The reviewer does not hesitate to recommend
a thorough reading of this volume to all those
who believe they have a patentable idea and
those who contemplate obtaining a patent. [t is
certain either to cause them to abandon the idea
because it offers little or no possibility for profit,
or else to secure a better and more easily pro-
tected patent. Considering that only one patent
out of a hundred secured by hopeful inventors
proves profitable, the discouragement of the
impractical is as valuable a service as the en-
couragement of the promising. In this respect,
Mr. Wright's dispassionate and constructive
point of view differs materially from the flam-
boyant literature and booklets which un-
scrupulous patent lawyers distribute in the hope
of inveigling misguided inventors to obtain
patents, whether their ideas show promise or not.

—E. H. F.
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A LOUD SPEAKRER ELEMENT

This is the driving anit used in the type 20-20 cone speaker
manufactured by A Il. Grebe. The speaker is priced at $35.00

A POWER CONE WITII B SUPPLY

The perfectly frec mounting used in this Mag-
navox combination is responxible for its excel-
lent reproducing qualities. It coutains a 210
powcr-amplifier and B supply. Price, $242.00

AN INNOVATION

This interesting loud speaker made
by Frank B Porter, Washington

THE “NEUTROWOND"” REPRODUCER utilizes the structure above the base
An attractive loud speaker finished to conceal a tonal chamber. The ac-
in American walnut. Price $35.00 tual element is with base Varnous

models retail for from $50.00 to
$150.00
126
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A PACENT OFFERING

This well made instrument uses a balanced armature con-
struction that insures quality reproduction. Price. $35.00

R
\ THE “ALGON%UIN" CONE
SPEAKER

S An artistically designed cone priced at
$15.00, the product of the Algonquin Elec-
tric Company

FADA

This 17-inch table cone sells for $25.00, Model
315 A. Fada manufactures other more expensive
models selling for up to $50.00
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TIIE BASCO A-B POWER UNIT

FOUR OR SIX-VOLT A-POWER This device contains a B-Power unit and a storage battery-trickle char-
A combination storage battery and full-wave dry rectifier available in ger combination. A visual indicator shows the state of charge of the
four and six-volt models, made by Triple A Specialty Co., Chicago. battery. Price $75.
Price: either model. $39.50 C

S

A TWO AMPERE “TUNGAR” BATTERY
CHARGER

/
A well known product of the General Electric : O &
Company for charging A and B storage batteries.

Price, $18.00 P f

THE “ACME” B POWER UNIT

For use with receivers containing up to twelve
tubes, including a 171 type power tube. A Ray-
theon rectifier is used. Price: $50.00

ANOTHER B POWER UNIT
This unit supplies up to 135 volts at a 60 milliam-

A POWER AMPLIFIER AND B SUPPLY

pere load—more than enough for most receivers. Man- An A-B-C power supply for receivers using a.c. tubes. The unit con-
ufactured by the All-American Company and priced tains one stage of power amplification using a 210 tube. Manufac-
at $27.50 tured by the Radio Receptor Co., New York, and priced at $60.00

127
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moverof every business, whether cheese, steel,

or clothing, it is also the heart of the radio in-
dustry. The radio public is awakening to the
fact that research is a prime mover in the radio
industry; that research, and research only, can
produce faithful reproduction, ample volume,
satisfactory selectivity, ease of control, and per-
fect stability. The result is recognition of re-
search as the paramount factor, and consistent
with this recognition, is the gradual stabiliza-
tion of the industry—its gradual ascension to
ah impregnable position.

Research is directly responsible for every
good receiver and for every development in ra-
dio receiver design since the day kDkA com-
menced its broadcasting activities. A good radio
receiver cannot be produced without a research
background.

As an example, let us consider a typical re-
ceiver, the design of which may be laid directly
at the door of research. This receiver consists
of three stages of radio-frequency amplification,
a non-regenerative detector and two stages of
audio-frequency amplification. It is known as
the Fada “Special.”” But before we can enter
into the mechanics of the receiver, we must first
ascertain why the electrical design used was se-
lected.

The problem placed before the engineering
department was the development of a radio re-
ceiver limited to six tubes. The apportioning of
the tubes was the first problem. How many
stages of radio-frequency amplification should
there be; and how many stages of audio-fre-
quency amplification? Having developed audio-
frequency transformers with known response
characteristics and known gain per stage, and
knowing that a two-stage audio amplifying
system using their transformers would give the
proper amount of amplification, the engineering
department decided upon two stages of trans-
former-coupled audio amplification. Since the
detector unit utilizes but one tube, the remain-
ing three tubes can be applied to the radio-
frequency system.

The development of the radio-frequency sys-
tem brings to light many interesting features.
Should the stages be tuned or untuned or a com-
bination of both? Should the stages be shielded,

JUST as the research laboratory is the prime

and what material shall be used for the shield-
ing? Since the receiver utilizes an antenna as
the pick-up system, the three stages of radio-
frequency amplification will give a high degree
of sensitivity. The demand for selectivity neces-
sitates the use of tuned stages of radio-frequency
amplification. But the development of a three-
stage tuned radio-frequency amplifier does not
mean a simple decision to use three stages. Con-
sideration must be accorded to the wavelength
response of such a system. The average system
possesses wavelength characteristics which fall
in amplification as the wavelength is increased
1.c., the amplifying power of the radio-frequency
amplifier is high at the shorter wavelengths and
as the tuning dials are manipulated to tune to
the longer wavelengths, the amplification de-
creases, and at 550 meters is a fraction of that
at 250 or 300 meters. This situation must be
avoided; it is desirable that the receiver should
possess equal amplification over the entire broad-
cast frequency spectrum.

Since the allocation of frequencies to broad-
casting stations is such that excellent selectivity
can be obtained with two stages of well-designed
and shielded tuned radio-frequency amplifica-
tion, the third stage can be utilized to balance
the two tuned stages and give the system the
desired wavelength response characteristic. The
radio-frequency system would, therefore, con-
sist of two stages of tuned radio-frequency am-
plification and one stage of untuned radio-
frequency amplification.

The decision to shield the individual stages
was immediate, since shielding, if properly car-
ried out, is conducive to better radio receiver
operation and consequently better radio recep-
tion and better stability is thus attained in the
radio-frequency stages because coil interaction
is eliminated. By the elimination of coil inter-
action, neutralization is made more effective.
Better tone quality is also obtained, because by
eliminating coil interaction, the side-band char-
acteristics planned in the design of the tuned
stages are actually obtained. Selectivity is aug-
mented, because direct coil pick-up is precluded.
The elimination of coil pick-up also means
greater amplification in the radio-frequency
system.

The selection of the shielding material is
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ABOUT THE FADA “SPECIAL” SET

By John F. Rider

governed by the effect the shield has upon the
inductances used in each stage. In order to mini-
mize the electrical effect upon the coils, a ma-
terial with a high conductivity must be used,
since high conductivity means lower losses.
Aluminum was decided upon, and the shield
takes the form of a can, completely enclosing
the radio-frequency transformer. With the
shields of proper diameter and properly located
with respect to the coils, the losses introduced
are so small as to be entirely negligible.

In view of the fact that the radio-frequency
coils are shielded, it is possible to make use of
the most efficient type of winding—the single-
layer solenoid. Without shields, a cascade sys-
tem employing such coils would be quite diffi-
cult to control. The selection of the single-layer
solenoid was also based upon the fact that it
can be wound with the greatest degree of ac-
curacy, particularly so when the winding form
is grooved, and the turns arz wound in these
grooves.

The receiver is to be dual tuned, requiring
two condensers controlled by one drum dial
and another single condenser controlled by the
other drum dial. Such control is simple because
of the precision methods employed in the test-
ing and matching of the coils and tuning conden-
sers. Each tuned transformer consists of three
windings, the primary, the secondary, and a
neutralizing winding. Each of these windings
is matched on a radio-frequency testing instru-
ment, to within one eighth of one per cent. The
coil under test is plugged into an oscillator cir-
cuit and a resonance point obtained with a stan-
dard condenser. This condenser is so graduated
that a 10 per cent. variation in resonance is
spread out across the 100-division dial. The dial
settings for the resonance point for each winding
are noted and the coils segregated according to
these figures. The result is that each group of
three coils consists of coils with windings which
never vary more than one eighth of one per cent.

The same precision in testing applies to the
tuning condensers, and because of the mechani-
cal design of these condensers, full accuracy is
maintained during the operating life of the
unit. Each completed tuning condenser is made
towithin one per cent. plus or minus, of its rated
capacity, and each condenser in a group of three
is matched to within one eighth of one per cent.
of the others. The matching of the variable con-
densers is carried out by means of a special
radio-frequency measuring instrument designed
for the purpose.

The construction of variable condensers
which will not vary more than one per cent. calls
for detailed engineering. The brass used for the
plates must be very accurate, the tolerance
limit being 0.0005 of a mil in thickness. To as-
sure perfect alignment of the condenser plates,
and a smooth rotary action, large bearings are
used, these latter being approximately 2’/ in
diameter. To further assure perfect alignment of
the brass plates, each plate is individually
stipled and leveled.

But the precision construction and matching
of coils and condensers is not sufficient to assure
perfect operation. It is necessary to assure per-
fect mechanical support for these units—sup-
ports which will be identical in every receiver of
similar design. It is necessary to select a base for
the condensers which will assure easy operation,
not for a short while, but for years to come.

L}
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Again engineering comes to the tore, with a pressed steel chassis I”
thick, punched out on a 100-ton press. One operation punches all the
holes necessary and also forms the chassis. The result is uniformity of
mounting holes.

R. F. CHARACTERISTICS

ITH the condensers, coils, and shields on hand, we go back to the

radio-frequency system. The overall gain curve of the three-stage
radio-frequency amplifier, consisting of the two tuned stages and the one
untuned stage, is shown in Fig. 1. Here we see a beautiful example of re-
search and engineering. With the exception of the zone between 200 and
212 meters, (1500 and 1410 kc.) the amplification does not vary more
than 11 per cent. from 212 to 550 meters. Between 200 and 212 meters,
the curve rises with the increase in wavelength, and the difference be-
tween the lowest point, 200 meters, and the highest, 250 and 500 meters,
is only 17 per cent. With such small variance in amplifying power, the
owner can manipulate the dials of his receiver from 200 to 550 meters,
and know that the sensitivity of the system is practically uniform over
the complete scale.

But the design of a radio-frequency system does not consist solely of
the development of an amplifier which will possess the wavelength re-
sponse curve shown. It is also imperative to accord detailed consider-
ation to the shape of the resonance curve of each individual tuned stage,
since the resonance curve manifests a great influence upon the tone qual-
ity of the receiver. In this respect, there is a close association between
the radio-frequency amplifier and the audio-frequency system. Many
owners of radio receivers are unaware of the effect the resonance curve
of the radio frequency stages has upon the tone quality obtainable with
the receiver employing three stages of radio-frequency amplification.
Fans are too prone to overlook the side-band characteristics of the radio-
frequency stage. They forget that while the radio-frequency stage is
tuned to the frequency of the carrier wave, it is also necessary to con-
sider that this carrier wave is modulated by audio frequencies rang-
ing from 30 to 5000 cycles. Also that the effect of these modulating fre-
quencies is to create a modulated carrier wave whose frequency spec-
trum is 10,000 cycles wide. In other words, if the carrier wave (un-
modulated) is 750,000 cycles (400 meters) when modulated, this wave
is broadened to cover from 745,000 to 755,000 cycles. The 5000 cycles
above the carrier and the 5000-cycle-band below the carrier constitutes
the side-bands. Hence the resonance curve of the radio-frequency stage
must be broad enough to cover this band of 10,000 cycles even though
the circuit is actually tuned to 750,000 cycles. If the curve is too sharp,
some of the higher side-band frequencies will be suppressed. If the
curve is too broad, selectivity will be marred. Hence -both selectivity
and sideband suppression must be considered in the design of the radio
frequency amplifier. With a known value of “Q”, which is the factor of
selectivity, being the ratio of the reactance to the resistance of the cir-
cuit at a certain frequency, it is imperative to know the side-band sup-
pression in the radio-frequency amplifier and to give it consideration
in the design of the associated audio-frequency amplifying equipment.
An example of various degrees of sideband suppression in tuned circuits is

---------- Neutralizing Condensers - --- - _
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shown in Fig. 2. Curve A shows 8o per cent.
suppression on 5000 cycles and curve B shows
15 per cent. suppression at 5000 cycles. Curve
B is broader than A, but the proper amount of
selectivity is obtained by virtue of the cumula-
tive effect of a number of stages.

THE DETECTOR

FROM the radio-frequency system we pass
on to the detector circuit. A choice of two
systems of detection is available—the grid bias
method or the grid leak-condenser arrangement.
Because of the increased sensitivity, resulting
in greater output, the grid leak-condenser sys-
tem is used.

From the detector we pass to the audio-
frequency amplifying system. We made mention
in a previous paragraph that transformers were
used, but the design of a transformer-coupled
audio amplifier cannot be consummated by
simply deciding upon transformers. Sometimes
these characteristics of the transformers to be
used are exactly what the requirements call for;
sometimes they are not. With specific require-
ments on hand. audio-frequency transformers
must be designed to fill the need. The design is
a detailed process. First the tubes to be used
must be decided upon, and their electrical con-
stants must be taken into consideration. The
core material for the transformers must be
selected, and the inductance of the primary and
secondary windings must be calculated in order
that the transformer possess certain predeter-
mined characteristics. The method of winding
must be decided upon so that distributed capac-
ity is low and so that satisfactory response on
the higher audio frequencies is obtained.

Detailed consideration must be accorded to
the regeneration existing in the completed audio-
frequency amplifier. This is very important.
The overall response curve of a two-stage audio
system with regeneration in the amplifier will
differ from that of a single unit. If the single
unit is designed to match the radio-frequency
system, the operation of the completed two-stage
amplifier will be entirely different. It is also
essential to consider the loud speaker to be used.
This unit, too, possesses operating character-
istics which must be taken into account. The
combined operating characteristics of the radio-
frequency amplifying system and the audio-
frequency amplifying system must be such
as to produce best results with a particular loud
speaker or with a group of good loud speakers.

The completed two-stage audio amplifier of
the receiver under consideration—the Fada
“Special” possesses the overall audio frequency
characteristics shown in Fig. 4. The amplifica-
tion is shown on the ordinate or the left vertical
line. The audio frequencies are shown on the
abscissa or the horizontal line. The frequencies

are plotted on a logarithmic scale. As is evident,
the curve is practically flat from 50 to 1000
cycles, rises from 1000 to 3000 cycles, and then
falls gradually to 5000 cycles. The maximum
difference in amplification between the lowest
and the highest points is only 12.5 per cent.,
which difference is negligible, since the average
ear will not discern intensity variations of such
small proportions.

The development of the receiver is com-
pleted. Let us now consider the engineering in-
volved in the testing of the receiver. Each re-
ceiver must undergo various tests during the
process of production. The designing of this
testing equipment is also in the hands of the
engineering staff. Without testing equipment
all the effort placed in the design of the indi-
vidual parts and systems will have been for
naught. Without a testing department the life
of a radio plant would be very short.

The first test is a continuity test of the as-
sembled chassis. This makes necessary testing
with meters in each and every circuit, showing
the voltage across the tube filament, the fila-
ment current, the plate current, the platé volt-
age and, continuity in the grid circuit. The fila-
ment current and filament-voltage meters show
the operating action of the units incorporated in
these circuits. The same is true of the plate-
voltage and plate-current meters. Open circuits
in the plate circuit will be shown on these me-
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ters. By simultaneously testing all the circuits,
it is easy to select the faulty circuit if one is
present in the receiver. The location of the fault
is also noted. By having meters in every circuit
it is unnecessary to hunt haphazardly.

The second test is to determine the efficacy
of.the neutralizing system, and the adjustment
of the neutralizing units. In this test the as-
sembled and wired chassis is connected to a
series of meters, and the input system is coupled
to a dummy antenna which obtains its energy
from a local radio-frequency oscillator. The
dummy antenna simulates an average outdoor
installation. The meters show excessive regen-
eration in any of the tuned circuits, when these
circuits are made resonant to the frequency of
the oscillator. The neutralizing system is then
adjusted until all signs of excessive regeneration
in the radio-frcquency amplifying system dis-
appears. Incidentally, this same method of test-
ing is employed to determine the overall gain
of the radio-frequency amplifier.

When measuring the amplifying power of the
radio-frequency system, from the grid of the
first radio-frequency amplifying tube to the grid
of the detector tube, a constant predetermined
radio-frequency signal is fed into the radio-
frequency system. The input voltage is held
constant on all wavelengths covered by the
tuning system. The voltage across the grid fila-
ment circuit of the detector tube is measured
with a vacuum-tube voltmeter.

The third test applied to the receiver is the
““air” test, 7.e., the receiver is connected to an
outdoor antenna and outside broadcasting sta-
tions are tuned-in. This test is a final check of
all the tests applied to the receiver during the
process of manufacture. The overall gain of the
radio-frequency amplifier and the audio-fre-
quency amplifier is again ascertained. With
respect to the measurements of the audio-fre-
quency system and the transformers used, each
transformer is individually tested against a
standard before being placed into service in the
amplifier. Then the completed two-stage unit
is again tested under actual operating condi-
tions. With a known constant input, the total
gain is finally measured with a tube voltmeter—
the last of a series of thorough and efficacious
tests.

WHAT THE CHASSIS LOOKS LIKE
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“Our Readers Suggest—~

WO pages of Rapio BRoabCAST will regularly

be devoted to publishing contributions from
readers who have made interesting improvements
tn the use of ready-made radio products. These
suggestions may deal with complete radio receivers,
socket-power units, “ kinks” in the placing of loud
speakers, or slight circuit or mechanical changes
tn apparatus in general use. Our readers hate a
wealth of experience along these lines and these
pages offer an opportunity for them to share their
findings. Typewritten contributions from readers
are welcomed which, if published, will be paid for
at our regular space rates. In addition, a montbly
award of $10 will be paid for the best contribution
published each month. Address all contributions to
Complete Set Editor, Rapio Broapcast, Garden
City, New York—THE Ep1TOR.
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A Short-Wave Converter for any
Radio Receiver

HERE is to-day sufficient material being
broadcast below 100 meters (3000 kc.) to

interest the serious fan and to justify the
construction of simple apparatus for its reception.
In some cases the use of a short-wave receiver
will make possible the reception of important
programs beyond the range of the conventional
receiver. The construction of a short-wave re-
ceiver is often an expensive proposition, and con-
verters heretofore described have been rather
complicated affairs. It is the intention of the
writer to describe a simple and inexpensive con-
verter which, when attached instantly to any
broadcasting receiver, makes it possible to re-
ceive on wavelengths between 15 and 125 meters
(20,000 and 2400 kc.) No change is made in the
present receiver but by means of the converter
the former is alternately available for short- or
broadcast-wave reception.

DIAL LIGHT

]
L2and L3

THE SHORT-WAVE CONVERTER

The short-wave converter takes the form of a
very simple and incidentally highly efficient
short-wave receiver, the output of which is
connected to the audio-frequency amplifier of the
present broadcast receiver. A simple plug-in
arrangement makes the change a matter of a few
seconds.

PN T I L BRI

NI AT

The following is a list of the parts used in the
short-wave converter illustrated and described:

Ly, Ly, Ls—Set Aero Short-Wave Coils.

Ci—Amsco 0.00025-Mfd. S. F. L. Condenser.

L+—Silver-Marshall Choke. No. 275

R;—Clarostat 0-500,000-Ohm Resistor.

Re—Amsco 3-Megohm “‘Grid Gate,”
Mounting.

Rs—Amsco 20-Ohm Rheostat.

Cs—Tobe 0.00025-Mfd. Fixed Condenser.

C;—Tobe 0.001-Mfd. Fixed Condenser.

Three Four-Foot Lengths of Flexible Wire.

Sub-Panel Brackets, Hardware, and Old Tube
Base.

National Type C Dial.

Amsco Floating Socket.

7 X 12 X {% Inch Celeron Panel.

7 X 11 X 3 Inch Wood Baseboard.

Two *“ XL Laboratories “ Push” Binding Posts.

with

THE FRONT PANEL

The construction of the short-wave converter
is best described in the accompanying illus-
trations. However, a word regarding the con-
necting plug may be of assistance.

The three wires leading respectively from the
radio-frequency choke coil, A-battery minus, and
A-battery plus, are led to the base of a discarded
tube, as made clear by reference to Fig. 1. The
glass of the old vacuum tube is broken off and
the base cleaned out. The three wires are soldered
to terminals inside the base, one to the A-plus
plug, one to the A-minus plug, and one to the
plate terminal. These terminals may be identified
by holding the tube base, bottom down and the
side pin toward you. With the base in this
position, the two rear posts are A plus and A
minus respectively from left to right, and the

R Nl

left-hand front post is the plate terminal. The
base of the tube is now filled with a wax com-
pound, such as the top of a discarded B battery
This is easily done by placing small pieces of the
wax in the tube base and melting them with a
hot soldering iron. The receiver may be wired
with bus bar, but the author found coded flexible
wire more convenient. All leads should be made
as short as possible.

The function of the choke coil is important.
If the Silver-Marshall one is not available, one
may be made by winding 100 turns of 26 d.c.c.
wire at random on a wood spool, 3 inch in
diameter with i-inch wooden core.

To operate the short-wave converter, remove
the detector tube from the regular broadcast
receiving set and place it in the tube socket of
the converter. Next select the plug-in coil from
the Aero set covering the wave band in which
you wish to receive, and plug it into the coil
jacks. Then insert in the detector tube socket
of the regular broadcast receiver the plug made
from the old tube base. When the antenna
and ground have been changed to their respective
posts on the converter, you are ready to listen-in.
To do so simply leave the loud speaker where it
is, or, if phones are used, these may be plugged
in as usual in any stage for which a jack is pro-
vided on your particular receiving set. Turn the
Clarostat until the receiver oscillates. Tune-in a
station and clear up the signal by a further ad-
justment of the Clarostat or rheostat as re-
quired.

PerrRY S. GRAFFAM.
Boston, Massachusetts.

STAFF COMMENT

HILE the importance of short-wave

reception cannot be overstressed, state-
ments regarding its immediate and direct utility
to the fan must be qualified. Rapio Broapcast
does not care to encourage the use of radiating
short-wave receivers, and the more simple sets
necessarily fall into this category. Serious experi-
menters, broadcast enthusiasts desiring to take
up code work, and fans in isolated districts are,
however, undoubtedly justified in conducting
experiments along these lines. Mr. Graffam’s
inexpensive arrangement offers perhaps the sim-
plest introduction into the realm of megacycles.

&=

W\I/l\ms meg

C
0.00025 mfd.

0.00025 %
mfd. [

Q

R.F. Choke
L
b}
E
G P — P
8 L
sasa P =7
\/V\) Cy A- L=
— =
F- At

-|I1|““f

www americanradiohistorv com


www.americanradiohistory.com

132

Short-wave reception is by no means an un-
alloyed bliss as some avid publicity men would
have us believe. Ninety-eight per cent. of the
transmissions carried on below 100 meters is
inter-communicative code work and the two per
cent. of radio telephonic transmission is often
marred by high speed fading.

Antenna Compensation in a Single-
Control Recetver

NE of the major problems in single-
O control multi-tuned circuit receivers is
the elimination of the detuning effect
of the antenna on the first radio frequency
stage. Loose and variable coupling between the
antenna primary and the first r.f. secondary is
generally employed to compensate this influence.
These arrangements, unfortunately, often lower
the signal response of the receiver, and the set
still functions best with antennas of definite
electrical characteristics.
The arrangement proposed overcomes these
difficulties and offers the following advantages:

1t eliminates the antenna effect on any receiver.

It can be attached to any receiver without
making more than one simple change.

No additional controls are required.

Sensitivity is never reduced. On the contrary
it is often increased.

Any length antenna may be used with tlhe
receiver without making additional changes.

The device acts as a partial blocking stage in
case oscillations are set up in the tuned amplifiers.

In brief, the device causes the radio-frequency
impulses to be applied across a resistor to an
extra radio-frequency tube, which is outputted
to the original antenna primary.

The following is a complete list of parts neces-
sary to make the change:

Cy—o0.001-Mfd. Coupling Condenser. L,—R. F.
Choke Coil. Socket. 201-A Type Tube. Ry—1-
Ampere Ballast Resistor. Sw.—Battery Switch.
Ra—1000-Ohm Resistor. Six Binding Posts.

This apparatus is easily wired on a baseboard
in accordance with the diagram, Fig. 2.

The antenna is disconnected from the receiver
and wired to post number one. The ground re-
mains connected to the receiver and is also wired
to post number two of the new stage.

Turn on the filaments to the receiver proper
and the switch to the extra stage. Run a wire
from the A battery plus post on the set to post
number four. The extra tube will probably light.
If it does not light, repeat the test with a wire
from the negative A post.

1f the extra tube lights with one side grounded
and the other side connected to the A battery
circuit, it is an indication that one side of the A
circuit is grounded, as it will be in go per cent.
of receivers. If this is the case, proceed as follows:

Leave the wire that lights the filament con-
nected to post number four. Connect the an-
tenna post on the receiver to post number five.

If, upon making the tests with the filament
wires to post number four, the tube does not
light, indicating that the filament circuit is
not grounded in the receiver, the filament plus
wire should be connected to post four and the
filament minus wire to post three. The tube will
now light, of course. Connect the antenna post
on the receiver to post number five, and terminal
six to the plus go volts, and the unit is ready for
operation.

There is no change in the operation of the
receiver whatever. If taps are provided on the
antenna primary of the original receiver, slightly
higher efficiency may be secured by experiment-
ing with them.

If the experimenter is a bit more of an expert,
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the filament lead, or leads, to the antenna
coupler tube may be led from the tube side of the
set switch, making it possible to operate the
antenna coupling tube by the same switch that
controls the set filaments.
HaroLp Bovp.
Winchester, Virginia.
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STAFF COMMENT

HE arrangement suggested by Mr. Boyd is
quite practicable and is already used in
several commercial and kit receivers. The tube
coupling device is in the nature of an untuned
radio-frequency amplifying stage, and, in some
instances, may result in increased sensitivity.
The r.f. gain, however, is generally small in
comparison with the utility of the arrangement.
One thousand ohms is about the optimum
value for the antenna coupling resistor. It seems
to make little difference whether the resistor is
inductive or not. The Lvnch, Amsco ** Metaloid,”
Carter, and Electrad are excellent resistors for
this purpose. A variable zero to 2000 ohm re-
sistor may be substituted for the fixed resistor
recommended by Mr. Boyd and used as a vol-
ume control.

In a few cases it may be found that the load
imposed by theé coupling arrangement on the
first r.f. transformer is no more favorable to
tandem tuning than that of the average antenna.
This can be compensated either by adjusting the
compensating condenser across the first tuning
section (if the main condenser is so ‘equipped),
or by winding a special primary over the first
secondary. From six to ten turns of wire may be
placed directly over the coil. One end is con-
nected to post number five in Fig. 2 and the other
terminal to plus go volts.

Increasing Response from a Loop
Recewver

LL receivers are more or less affected by
A location, but the loop set seems to be
particularly susceptible to adverse con-

ditions imposed by position. This is due to the
fact that the loop is often surrounded by steel
building framework and similar obstructions
which the open antenna can rise above. Dis-
advantages of this nature were impressed upon
the writer when moving from the top floor of a
New York City apartment house to the second
floor of the same building. The receiver, a

www americanradiohistorv com
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Radiola super-heterodyne, worked perfectly in
its original position eight floors higher up, but
lost perhaps seventy-five per cent. in sensitivity
when brought a hundred feet nearer the ground.
Its operation was brought up to normal by a
simple device, thrown together in five minutes.
A twenty-five foot antenna was strung on the
roof of the building. Three turns of wire, harmon-
izing with the wire on the loop, were wound
around the loop frame, twisting slightly about
the original loop wire to keep it in place. One end
of this extra wire was connected to the short
antenna, while the other end ran to ground.
Sufficient energy is transferred to the loop
circuit from the open antenna to compensate the
losses imposed by an inferior location.
A. ]. Howk.
New York City.

STAFF COMMENT

THE device recommended by our contributor
is, of course, a simple antenna coupler, the
extra turns of wire functioning as the primary
and the loop itself as the secondary. The arrange-
ment is effective. On the ordinary super-hetero-
dyne (that is other than the second harmonic
type) the shortest antenna giving satisfactory
reception should be used, to reduce the possi-
bility of radiation.

The directional effect of the loop is largely
eliminated by coupling to an open antenna in
this manner. However, the selectivity oi the
super-heterodyne is such that this effect can be
safely dispensed with.

A coupling device of this type is made com-
mercially by the Jenkins Radio Company,
Davenport, lowa.

A Temporary Antenna for the
Traveling Fan

XTRA tubes and batteries are easily avail-
E able in an emergency, but the occasion
where a spare antenna would save the day
is seldom provided for, so a word as to an ex-
cellent makeshift antenna may not be amiss.
A first class one, often equal to the average
outdoor variety, may be secured by wrapping
fifty turns of bell wire around a telephone desk
stand. See Fig. 3. One end of the wire is con-
nected to the antenna post on the receiver and
the usual ground is used.

The writer, an inveterate radio enthusiast,
discovered the possibilities of this arrangement
when traveling across the country with a Fada
neutrodyne, the operation of the receiver being
somewhat limited by the facilities of the average
hotel bedroom.

Subsequent experiments show this type of
antenna to be equally efficacious with other
receivers.

ALFReD A. MARKSON.
New York City.

STAFF COMMENT

HE use of the telephone as a substitute

antenna is by no means a novelty, although
the exact system of connection outlined here is
not that generally advocated, but probally as
efficient. The more widely used application of
this idea is found in the use of a small metal
plate upon which the telephone is stood, and
which is connected to the antenna binding post
of the receiver. Such metal plates, especially cut
for the purpose, are commercially available. As
the latter are not always immediately obtain-
able in an emergency, Mr. Markson’s idea is a
useful one.
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HOW TO IMPROVE YOUR OLD RECEIVER

A radio set of other years can be brought up to date by improving the audio quality through

new transformers, tubes and loud speakers or by the purchase of a complete power-supply-
amplifier unit. These changes help greatly. R.f. Changes are not suggested

and October issues of Rapio Broapcasr,

dealing with the judging and attainment
of good tone quality, resulted in hundreds of
letters from readers, asking specifically how cer-
tain makes of receivers could be converted to
give the high-grade tone quality described. It
was the writer’s intention to answer the letters
directly in these columns, but their number grew
so large that it would require an entire issue of
the ‘'magazine to meet the demand for informa-
tion. This article is based upon the questions
raised in the letters and will serve as a concen-
trated answer to these letters.

Hundreds of thousands of radio enthusiasts
are owners of receiving sets sufficiently selective
to be satisfactory, but falling far short of the
latest standards of tonal reproduction. So long
as the receiver meets the simple requirement of
being sufficiently selective, but not too selective,
it can be converted to give good tone quality.
The writer does not mean to imply that the
radio-frequency end of the modern receiver is
not as greatly improved as the audio end and
that the most satisfactory measure, after all, is
not to discard entirely the obsolete receiver.
But not everyone is in a position to employ
this remedy; some of us must reconcile ourselves
1o tuning with several dials and to great sensi-
tiveness at the high frequencies, where it is not
especially needed, and lack of sensitiveness at
the low-frequency end, where it is most desired.
Simplicity of control, and equal amplification
throughout the wavelength scale, are features
embodied only in the latest receivers. But, given
satisfactory selectivity, an old receiver may be
greatly improved so far as tone quality is con-
cerned.

Exceedingly sharp tuning, such that high-
power stations within fifty or a hundred miles
are heard with considerable volume only when
tuned-in precisely and always disappear with a
whizz and hiss when detuned but one or two de-
grees from exact resonance, indicates selectivity
too great for the attainment of good tone qual-
ity. Oftentimes a receiver behaving in this way
can be made to tune more broadly, so that
neither the low or high audio frequencies are cut
off, by installing a somewhat longer antenna.

Having once determined that the radio-
frequency end of the receiver does not tune too

THE articles appearing in the September

By EDGAR H. FELIX

sharply, improvement of tonal quality is a mat-
ter of re-vamping the audio system. The essen-
tial requirements for good tonal quality are:
(1) Audio-frequency transformers of sufficiently
good quality to pass the entire tonal range; (2)
tubes of sufficient power and emission to ade-
quately handle signals of considerable magni-
tude (3) a power supply assuring correct A, B,
and C voltages to every tube under actual oper-
ating conditions; and (4) a loud speaker capable
of setting up sound waves throughout the audio
scale.

Prior to recent developments in transformer
design and material, resistance-, and impedance-
coupled amplification were the only systems,
within reach of the experimenter, capable of
handling broad tonal Jange. These systems under
proper conditions are not excelled in quality
output by high-grade modern transformers, but
require an extra stage so that they are not
easily incorporated in a manufactured receiver,
unless it is especially designed to accommodate
them. During the last year, transformer devel-
opment has reached such a point that two
stages may be used to give the best of tone qual-
ity.

Transformers can be manufactured at a cost
as low as forty cents, although the actual raw
materials which go into the better transformers
cost as much as eight times that figure. Expen-
sive iron alloys, which magnetize and de-
magnetize rapidly, and high-inductance wind-
ings, are essential if the entire tonal range is to
be amplified. Under no circumstances, can cheap
transformers serve as well as well known expen-
sive ones. In replacing transformers, to make the
job worth while, confine yourself to the best.
Some of the better receiving sets of earlier vin-
tages, are not equipped with suitable transform-
ers and the substitution of such makes as Amer-
tran, Ferranti, Silver Marshall, Thordarson,
General Radio, Rauland Lyric, Modern, All
American, Pacent, Sangamo, and Samson, to
mention some of the better ones, is decidedly
worth while.

REPLACING OLD TRANSFORMERS

O DETERMINE whether such substitu-
tion is feasible, open the cabinet and ex-
amine the audio-frequency transformers. See if
they are easily removed and if the four terminals
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are so marked that you can put labels on the
wires before you remove them, indicating the
correct filament, grid, plate, and B+-terminals.
This will prevent confusion when you put the
new transformers in place. Adhesive tape is a
convenient form of label. Measure the space
available for transformers because cheap trans-
formers are often small. The high grade ones,
with which you replace them, are likely to be
somewhat larger and hence may not fit in the
space provided for the old transformers. Where
the problem requires moving of sockets and
other parts, your local dealer can replace the
transformers for you. His charge should be be-
tween two to five dollars, plus the cost of the
transformers themselves.

The next link in the chain of audio reproduc-
tion concerns the tubes used. You cannot hope
to secure good quality, if you do not use a power
tube in the last stage. The ux-201-A (Cx-301-A)
tubes in the output stage are capable of only
moderate volume with good quality. If you are
attaining fair quality with such tubes now, after
replacement of the transformers they may prove
unsatisfactory, because the added energy in the
low frequencies, impressed upon the output
tube by the new transformers, will not be handled
satisfactorily.

In the case of the storage-battery receiver,
wired with but a single C battery connection,
both the first and second stages are usually sup-
plied with the same C battery voltage, generally
43. Re-wiring of the set, however, is not neces-
sary to put in an UX-171 (Ccx-371) Or a UX-112
or cx-312. Manufacturers such as Na-Ald, have
developed special sockets with flexible cable con-
nections, enabling you to add the necessary grid
and plate voltages to operate power tubes, with-
out any wiring changes.

There is one exception to the general rule that
replacement of the transformers and addition of
a power tube will bring you better tone quality.
Certain reflex receivers, which enjoyed a fairly
wide sale three and four years ago, are not
adapted to this simple conversion. The use of a
grid bias and plate potential satisfactory for
audio purposes may render the radio-frequency
amplifier of these reflex sets quite unstable.
Many of these receivers are such heavy con-
sumers of plate current that discarding them is
an economy. It is not worth while to attempt to
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improve them. You must treat them as you
would an inherited 1902 one cylinder-automo-
bile.

With dry-cell tube receivers, the largest out-
put tube available is the 120 type. This is a great
improvement in power handling capacity over
the 199 type, but it is still far from sufficient to
attain really good tonal quality. The further
down the tonal range the reproducing system
goes—and that is what gives body and richness
to music and naturalness to speech—the greater
must be the power available in the output tube.

The owner of such a dry-cell tube receiver
need not, however, abandon hope, because he
may employ a one-stage power amplifier, receiv-
ing its filament, grid and plate potentials, di-
rectly from the light socket, and employing the
Ux-210 (cx-310) in the output. This tube is of
even greater power handling capacity than the
ux-171 (cx-371) and, hence, capable of magni-
ficent tonal quality, provided good transform-
ers and reproducers are used in connection with
them. These light socket units may also be
used with storage battery outfits and are recom-
mended to B battery users. The use of a power
tube in the output stage considerably increases
B battery drain and, as a consequence, the use of
a light socket amplifier unit is an economy.

Such power supply devices are manufactured
by General Radio, Farrand, Radio Receptor.
Pacent, National, Timmons, Amertran, and the
Radio Corporation. They furnish A, B, and C
power, not only for the 210 or 171 tube, but also
B and in some cases C voltages for the receiv-
ing set itself. Adding these amplifier-power
supply devices to the existing receiver is a simple
matter. The tonal reproduction secured is still
dependent upon the grade of loud speaker and
first stage transformer used but, so far as avail-
able power is concerned, the purchase of a good
power amplifier and B supply unit settles that
question.

SELECTING A REPRODUCER

HAVING now supplied transformers which
actually amplify the entire range of tonal
frequencies, having installed tubes of adequate
power handling capacity, and having supplied
them with the correct A, B, and C voltages, it is
next necessary to obtain a loud speaker capable
of setting up sound waves throughout the entire
tonal range. A loud speaker which is seemingly
satisfactory with poor transformers and power
supply, often fails when the high-grade trans-
formers and tubes are wired into circuit, because
of the larger load and greater frequency range
thereby impressed upon it.

Remedying an audio system requires that the
entire audio system be put in good condition,
because any one weak link will destroy the ef-
fectiveness of all the other remedial measures.
If you have four worn out tires on your car,
replacing one, two, or three of them is not suf-
ficient to give you immunity from tire trouble.
Many a person, dissatisfied with tone quality,
has replaced his loud speaker and then wondered
why great improvement did not result. In fact,
it often happens that an exceptionally good loud
speaker will sound worse than a bad one with a
poor set. The good loud speaker sets up sound
waves in exact accordarce with the electric
signal furnished it. A poor loud speaker may be
so designed as to exaggerate the low notes, thus
providing for their deficiency in a defective au-
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dio system. When a good loud speaker is sub-
stituted, the absence of low notes, due to un-
suitable transformers, becomes more conspicu-
ously apparent.

Every reproducer has an actuating element
which sets up the sound waves—a sort of paddle
which sets up air vibrations. With good repro-
ducing systems, the loud speaker must be ca-
pable of setting up low frequencies as well as
high ones, and consequently the actuating ele-
ment, vibrating diaphragm, or cone surface, must
often be large if it is to be successful. The horn, if
one is used, must also be of large size, so that it
does not impede the radiation of low frequencies.
A long, goose-necked horn chokes off the low
frequencies, while a large exponential horn can
give you much of the true magnificence of the
organ.

The writer cannot attempt to list entirely
all good cones and horns, but he has personally
tested Western Electric, Farrand Sr., Balsa,
Rola, and Amplion, and found them capable of
handling the output of 171 and 210 type tubes
throughout the tonal range attainable by the best
of amplifier systems.

Inferior loud speakers fail not only because
they are incapable of mechanically setting up
waves by reason of small moving surface or con-
fined tubular horn areas, but also because the
electromagnetic unit is incapable of handling
the large output which is necessary to secure
good tone. With the 210 and 171 types of tubes,
an output transformer or choke and condenser
feed to the loud speaker is absolutely necessary
to eliminate the direct-current component from
the speaker winding. We desire only to have the
audio-frequency fluctuations in the loud speaker
winding so that magnetic saturation is avoided.
Silver-Marshall, General Radio, Federal, Na-
tional, Pacent, Samson, Thordarson, Amertran,
Muter, Amsco, and others make output devices.

One question which appeared in many of the
letters received was the demand for more vol-
ume, or specific questions to the same effect,
such as whether the use of a 171 tube would
increase volume. None of the measures described
have for their purpose the increasing of volume
output of the receiver. The use of large power
tubes simply increases the amount of signal vol-
ume which can be handled without distortion
due to overloading.

By using the grade of transformers, tubes, and
loud speakers mentioned, a signal so weak that
it can hardly be distinguished by the phones in
the detector output circuit is amplified to com-
fortable living room volume. If the signal is not
sufficiently strong to give such volume, the
remedy does not lie in additional audio-frequency
amplification but in the use of a more sensitive
receiving set. The best results are obtained if
the detector tube’s output is a signal just strong
enough to be discernible in the headphones.
Those complaining of weak signals should look
to improving antennas and to increasing radio-
frequency amplification. The audio system
should not be expected to make up for deficien-
cies in the radio-frequency amplifier.

As a matter of fact, most of the receiving sets,
even those of two and three years ago, are ade-
quately sensitive. Many complaints of reduced
volume may be attributed to the continued use
of depreciated power supply and tubes, whose
filaments have lost their emission.

It is an essential requirement of good tone that
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the power supply be adequate and that the
tubes have plenty of emission. There is only
one way that this can be determined definitely
and that is by measurement. Your dealer should
have a tube checker which he can bring to your
set, or you should take the tubes to a well
equipped radio store for testing. By taking out
one tube, substituting for it a plug, connected
by a flexible cord to the set checker or tube tester,
and placing the removed tube in a socket pro-
vided on the tester, the A, B, and C potentials,
and the plate-current output of the tube, can
be measured. The writer recently tested an elab-
orate set checker made by a concern in Detroit,
equipped not only to make the four measure-
ments mentioned, but also the voltage at the
terminals of the A battery, the completeness of
all the circuits and, the mutual conductance of
the tubes by the manipulation of a few well
marked switches. Every dealer should have
some such device. The use of a voltmeter does
not tell the full story and no dealer is in a posi-
tion to service adequately without measuring
devices such as those made by Jewel, Weston,
General Radio, Quick-Test, Hoyt, Hickok and
others.

There were many well-known and widely ad-
vertised makes of receivers which last year
became known for their mediocre tone quality
and which this season have effected extraordin-
ary improvenients. The importance of tone
quality has been widely recognized and manu-
facturers have realized that they cannot remain
in the radio market unless their receivers are
capable of high-grade reproduction. Name, rep-
utation, price, and the willingness to submit
their product to the test and approval of the
recognized set expert, are guides to the set pur-
chaser. Many receivers, described in most al-
luring terms in general magazines, do not meet
the laboratory inspection of the expert. It is best
to confine your purchases to sets recommended
by well-informed enthusiasts who have some
familiarity with the technical phases of radio.
In the October issue, the writer gave suggestions
for tests which may be made at the dealer’s
store when a receiver is being demonstrated,
to give indication of its tonal capacity. It is sug-
gested that the reader go over both the Sep-
tember and October articles before making pur-
chases.

To summarize, the conversion of an old re-
ceiving set to give good tonal quality requires:

(1). That the radio-frequency amplifier of
the receiver does not tune so sharply that near-
by signals are heard only when precisely in re-
sonance.

(2). Audio-frequency"transformers be used of
a quality and price sufficient to assure that they
will amplify the entire range of frequencies
from stage to stage.

(3)- The output tube be of sufficient power
capacity to handle the required range ampli-
tudes. e

(4). The correct A, B, and C voltages be sup-
plied to the tubes.

(5). That the loud speaker be capable of
handling the tonal range.

In most cases, these objectives are attained by
replacement of the audio-frequency transform-
ers, installation of a power tube (in the case of
dry-cell sets, the addition of a one-stage power
amplifier and B supply which furnishes A, B,
and C power for a 210 or 171 type tube), and
finally, the use of a suitable reproducer.

B


www.americanradiohistory.com

A Quality Five-Tube A. C. Receiver

By JAMES MILLEN

an a.c. operated receiver, the new type a.c.

tubes being used to accomplish the electri-
fication. In the preceding article in this series,
published in last month’s Rapi0 BRroADCAST,
some general information on a.c. tubes was
given.

In explaining how to use these a.c. tubes with
an actual receiver, we have chosen a circuit which
embodies some of the features of the Browning-
Drake receiver. Strict adherence to the instruc-
tions contained in this article will result in a light
socket operated receiver equaling in sensitivity
and selectivity a receiver operated on standard
storage-battery type tubes.

Before going into details regarding the con-
struction of this a.c. receiver, we will point out
how the circuit differs from that of Browning-
Drake sets. First, let us consider the r.f. ampli-
fier. Most previous designs of the Browning-
Drake receiver have used a 199 type tube as the
r.f. amplifier, because the tendency for this tube
to oscillate is less than with a 201-a type tube.
A. c. tubes, however, have characteristics similar
to the latter type, and since an a.c. tube is used

THIS article describes the construction of

FRONT VIEW OF THE RECEIVER

in the r.f. stage of the receiver described here, it
becomes necessary to devise some practical
method of preventing this r.f. amplifier from
oscillating.

In Fig. 4 is shown, at “A”" the circuit of the
original Browning-Drake radio-frequency ampli-
fier using Hazeltine neutralization; at “B"" we
see the Browning-Drake circuit using the Rice
system of neutralization. At “C’" is shown the
circuit arrangement for use of a 226 type a.c.
tube. In the grid circuit will be noticed a non-
inductive resistor, having an ohmic value of
approximately 1000 ohms. It is the use of this
grid resistor or, as it is more generally called,
“suppressor,” that makes possible the balancing
of the circuit. As this resistor is not placed in the
tuned circuit, it has no detrimental effect upon
the selectivity of the receiver.

The arrangement shown at “C,” Fig. 4, is
used in the final model of the receiver illustrated
in this article, and it will be noted that the plate
voltage is fed to the plate of the tube through a
choke coil, Ly, instead of through the primary
winding of the r.f. transformer. The former
method (feeding the voltage through a choke

coil) tends to somewhat stabilize the operation
of the receiver, especially when a socket-power
unit is used for the B supply.

The antenna is coupled to the first coil in the
usual manner, i.., through a 50-150 micro-
microfarad midget variable condenser, to a
center tap on the coil. If the antenna is over 40
feet in length, the connections should be as indi-
cated in the diagram, but if a shorter antenna is
used, the lead from the midget condenser may
connect directly to the grid end of the coil in-
stead of the center. In congested localities, ex-
cellent reception, with greatly improved selec-
tivity, is obtained by using a 3-foot length of
bus bar for an antenna. The bus bar should be
attached directly to the grid end of the coil.

THE AUDIO AMPLIFIER

THE audio channel employed is capable of
producing excellent tone quality and at the
same time lending itself equally well for use with
either the new a.c. tubes or the standard storage
battery tubes. The wiring of the audio channel
is shown in the complete circuit diagram. Fig. 2.

In the first stage is employed an impedance
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FIG. 1

Complete circuit diagram of the complete a.c. operated receiver
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coupling unit which is incorporated a radio-
frequency choke coil; in the second stage, resist-
ance coupling is used, while the third stage em-
ploys a special arrangement of resistance and
impedance with the impedance in the grid circuit
of the power tube so as to eliminate any tendency
of the amplifier to ‘' motor-boat " when used with
some types of B power units. A tone filter, L, is
incorporated in the output circuit as a protective
device for the loud speaker.

As will be noted from the circuit diagram, Fig. 1
resistance-capacity filters (Re-C;, Ry-Cs, and
R3-Cs) are employed in the grid circuits of each
of the audio tubes. These filter circuits prevent
“motor-boating*" and make the operation of the
audio amplifier entirely stable under all con-
ditions. The grid bias resistances, R; and R;, as
well as the mid-tapped resistance, Re, across the
filament of the detector tube, are all of the fixed
variety so as to eliminate needless adjustment
and enable the home constructor to obtain the
same excellent performance from his receiver as
from the original laboratory model.

I'he various photographs, working drawings,
and circuit diagrams accompanying this article
give all the necessary details regarding the con-
struction of this receiver and only a few ad-

FRONT PANEL

FIG. 2
How to drill the front panel
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The letters correspond with the parts list on page 137. On page 33 of Rapio Broancast for
November, 1927, appeared a back panel view of this set to which reference may be made
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FIG. 4

The circuit of “C” is used in this set. This

alteration in the usual Browning-Drake circuit is

necessary because of the special problems arising
from the use of a.c. tubes

ditional hints need be given in order to make
possible the easy construction of the receiver.

As the illustrations show, the a.c. filament
heating transformer is not built into the set, it
being more convenient in this case to mount it
a5 a separate unit within the usual battery com-
partment of the console if the latter is employed.

The first construction step is to drill the front
and sub-panels in accordance with the details
given in Figs. 2 and 3.

The next step is to mount the condensers,
coils, sockets, and other parts on the sub-panel,
as shown in the illustrations. Then, the sub-panel
may be almost completely wired—all before
attaching the front panel, which merely carries
the dial, volume control resistor, and tickler
adjustment.

The small General Radio neutralizing con-
denser should be disassembled and built right
into the sub-panel after discarding the triangular
bakelite back.

In the receiver shown in the illustrations, the
resistor mountings and sockets were also dis-
assembled and the contacts remounted directly
on the sub-panel. Much needless work can be
saved however by retaining the bases of the
resistor mountings and sockets.

Instead of numerous binding posts the use of
two cables is recommended. One cable should
consist of the seven low-voltage a.c. leads to
the filament transformer while the other cable
should have four leads to the B power supply
unit.

A QUALITY FIVE-TUBE A. C. RECEIVER

As the loud speaker cord may be plugged
directly into the tip jacks on the front of the
tone filter, it is necessary to provide but two
binding posts—for the antenna and ground.

The wire to use for all connections as well as
the cables should preferably be No. 18 tinned
flexible rubber—covered wire. Such wire may be
obtained from Acme and Corwin in different
colors for making the cable and to facilitate the
tracing of the set wiring itself.

With many uy-227 type detector tubes it will
be found that the most satisfactory operation is
obtained when the heater voltage is slightly be-
low the rated 2.5 volts. For this reason it is
recommended that a 6-inch length of resistance
wire from an old 6-ohm rheostat be connected in
series with one of the 2.5-volt a.c. leads, prefer-
ably right at the transformer terminal panel.

ADJUSTING AND OPERATING THE RECEIVER

HE adjustments necessary in order to obtain

the best performance from the completed
receiver are few and easily made. First, connect
the antenna, ground, loud speaker, B-power
unit, and filament heating transformer, and then
turn on the 110-volt supply and wait for about a
minute or so for the detector tube to reach its
proper operating temperature. If a high-resist-
ance voltmeter is available, the next step is to
set the detector B voltage to approximately 45
and the r.f. B voltage to 70. Should a suitable
voltmeter not be available, the r.f. and detector
B voltage may be set by guess work and then
readjusted for best results later. The next step
is to set the potentiometer, Ry, for minimum
hum. Generally this adjustment will be obtained
when the contact arm is somewhere near the
center of its arc. Occasionally, if the receiver
should develop a slight hum, a slight readjust-
ment of the potentiometer will remedy the
trouble. )

The antenna series condenser should be ad-
justed so that the two tuning condenser scales
read somewhat alike.

The neutralizing condenser may now be ad-
justed so that the receiver does not oscillate at
the shortest wavelength when the tickler coil is
set for minimum regeneration. Generally the
proper setting is with the movable plate of the
neutralizing condenser turned in about a third
of the way.

When making any of these adjustments, the
volume control should be set for maximum vol-
ume in which position the receiver has the
greatest tendency to oscillate. The following is a
list of parts recommended for use in the receiver
described in this article:

137
LisT OF Parts
Ti—National B-D1E Tuning Unit
(Without Dial) . $ 8.25
T,—National B-D2E Tumng Unit
(Without Dial) 11.75

National Drum Tuning Control 6. 00
Li—National Impedaformer, 1st Stage

Type 5.50
1L,—National lmpedaformer 3rd Stage
ype . 5.50
Ls—National Tone Filter . . 6.50
Ry—General Radio No. 439 Center-Tap
Resistor . . .60
Rs—Lynch 500-ohm Supprcssor .o 1.15
Cr—Precise No. 940 Midget Condenser,
so-150 Mmfd. . 1.75
C,—General Radio Mldget Neutraliz-
ing Condenser. . 1.25
Rs, Rs, Rg—Lynch 0.1- Meg Standard
Metalized-Filament Resistors . 2.25
Re—Lynch o.1-Meg. Type C Metal-
ized-Filament Resistors . . 1.00
Riyg—Lynch o.5-Meg. Standard Metal-
ized-Filament Resistors . . . .50
Ruy—Lynch 1000-ohm ““Suppressor” . .75
Ri—Lynch 2000-Ohm Type P Wire
Wound Resistor . . 1.25
Ri—Lynch 2-Meg. Standard "Metal-
ized-Filament Resistor . .50
C;;, Cs C7, C\,, Cm—TObe 1-Mfd. By-
pass Condensers . . 4.50
Cs—Tobe 0.1-Mfd. Bypass Condenser. .60
Ris—Electrad Royalty Variable Re- )
sistor, Type K . 1.50
C—Sangamo 0.00025-M{d. ‘Mica Con-
denser . . .35
C;—Sangamo o.001- Mfd M1ca Con-
denser . . .o .40
L+—Samson No. 83 R. F. Choke . . 1.50
Rq—Carter 20-Ohm Mldget Potentio-
meter . . .75
Two Eby Binding Posts . . .30
Four—General Radio No. 439 Ux
Sockets . . 2.00
One General Radio No. 438 UY Sockets .50

Eight Lynch Single Resistor Mountings 2.80

Bakelite Panel, 7 x 21 Inches . 2.75
Rakelite Sub-Panel, 9 x 20 Inches. 2.75
Wire, Ete. . . . . . . . .50
ToraL $75.70
ACCESSORIES
One cx-371 (ux—171) or Ceco J—71
Tube . $ 4.50
One cy—327 (UY—227) or Ceco R—27
Tube . 6.00
Three cx—326 (UY—226) or Ceco rR—26
Tubes . . e 9.00
One ux—280 (cx 380) . 5.00
One National No. F226 Filament Heat-
ing Transformer . . 10.00
One B-Power Unit, National Type M. 40.00
ToraL $74.50

Looking Back

I'He Story oF Rapio. By Orrin E. Dunlap,
Jr. Published by the Dial Press, New York.
Price $2.50; pages, 226; illustrations, 15.

HIS book, by the Radio Editor of the
New York Times, is a literary effort to

squeeze some more thrills out of radio
for the benefit of laymen who desire knowledge
but do not want to struggle for it. There is
nothing technical in its two hundred or so pages
but, in a journalistic and often very interesting
fashion, it gives a history of radio progress, and
manages to touch on such topics as transmission
theories, fading, radio direction finders, and
piezo-electric control. The various branches of
radio communication, such as aircraft work and
transatlantic radio telephone circuits, are des-
cribed; there are séveral pages on auditory
phenomena; short waves and television are not
neglected. The history of radio is told in the

first person, presumably by the spirit of the
ether, or some loquacious band of waves. The
effort to sustain an appeal to the imagination
results in some very silly passages, the worst
one appearing in the introduction:

Will the millions and billions of musical scores
and countless numbers of spoken words ever
return from the Infinite? Will the waves all roll
back some day, all intermingled, the music of
centuries, the works of all composers a hopeless
jumble, a babel of voices, all so powerful elec-
trically that the onslaught of invisible waves will
burn up the ether and radio will be no more?

The answer is that this catastrophe will posi-
tively not occur, unless at that time God sees
fit to suspend the second law of thermodynamics,
retroactively.

But, with the exception of some of the chap-
ter headings and captions, which have no con-
ceivable relation to the text, this drivel is not
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representative of the contents of Mr. Dunlap’s
book. He is, in point of fact, an old radio man,
and a Member of the Institute of Radio Engi-
neers, and when he remembers that there is
only one inimitable Judge Rutherford, he does
a good job. What he says is, in the main, ac-
curate, and jazzed up only within the limits
permissible in such a book. He has at his fingers’
ends, or in his scrap book, about all the interest-
ing things that have ever happened in radio,
and in ““The Story of Radio” relates them for an
audience to which they will be utterly new.
The events of the war in the radio field dramatic,
sos episodes, the old Herald station, onx, silent
these fifteen years, all live again in Dunlap’s
pages, and it is pleasing to see their appearance
in a more or less permanent record. Give the
book to your son as a birthday present if you
have not already bestowed it on him for Christ-
mas.

—C. D.
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A PUSH-PULL POWER AMPLIFIER

B SUPPLY Aor
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The amplifier illustrated above is designed to give excellent quality reproduction of radio programs. The push-pull amplifier uses two
cx-310 (ux-210) power tubes which are capable of supplying to a loud speaker large amounts of undistorted power. The entire amplifier

A NEW “TWO.TEN”

HE combined push-pull power amplifier
and light socket B power unit described on

pages 163 and 164 of the July Rapio
Broabcast has recreated considerable interest in
push-pull amplification. The device described
consisted of a single-stage push-pull power
amplifier built into a steel case and chassis
assembly which also housed the power supply
equipment. The latter furnished A, B, and C
power to the push-pull amplifier and B power
for the radio receiver as well. While this unit,
termed for simplicity a ‘‘Unipac,” possessed
considerable merit, its power output, even with
a pair of 171 type power tubes, would appear to
be insufficient for really substantially distortion-
less reproduction, assuming that from 1.5 to 2
watts of power is required for good dance music
volume, and that the amplifying system should
possess a fairly flat frequency characteristic of
from 30 to 5000 cycles.

The undistorted power output obtainable from
the previously described unit is higher than is
generally obtained from receiver output stages,
and, in fact, is greater than is often obtained
from some of the more popular power packs em-
ploying a 210 type tube, the operating voltages
of which are often less than they should be.

As a result of the interest that has been dis-
played in this earlier push-pull “Unipac,” a
higher-powered model has recently been de-
veloped employing a pair of ux-210 (cx-310)
type amplifier tubes capable of delivering from
3 to 4 watts of undistorted power to a good loud
speaker. !t 1s probably quite safe to say that this
is one of the most powerful receiving amplifiers
yet developed for the home constructor, and the
quality of reproduction it provides is really re-
markable. After listening to the push-pull
amplifier of the type described here, the signifi-
cance of the popular phrase “tube overloading,”
as applied to conventional receiving amplifiers,
is really brought home.

is constructed on a pressed steel sub-base

By William Morrison

This newer combination is illustrated here-
with, and closely resembles the push-pull model
previously described. The new *Unipac” con-
sists of a full-wave rectifier, which may use
either ux-2168 (cx-316-B) or the new ux-281
(cx-381) type tubes, and a push-pull amplifier
stage with the two ux-210 (cx-310) power tubes.
A good idea of the details of the device may be
gained from the detailed circuit diagram, in which
the parts are lettered to agree with the list of
parts on the next page.

The power supply uses a large, full-wave
power transformer supplying 7.5 volts from
two separate windings for lighting the rec-
tifier and amplifier tubes. Its priimary is
designed for 105- to 120-volt, Go-cycle, lighting
circuits, while a split high-voltage secondary
supplies 550 volts a.c. (r.m.s.) to the plates of the
rectifier tubes. Due to good transformer design,
the ux-216-B (cx-316-8) rectifier tubes will
deliver from 500 to 530 volts of unfiltered d.c. at
a 106 mA load. This voltage is about all that
may safely be used upon 210 type amplifier tubes

pemmnnmPacts About This Amplifier

Circuit: Single stage push-pull power ampli-
fier

Tubes, Two cx-310 (Ux-210) tubes in push-
pull amplifier, two cx-316-8 (Ux-216-B)
rectifiers, one cx-374 (Ux-274) glow tube.

Cost: $83.25, without tubes. (Tubes: $38.50)

This power amplifier is capable of supplying
3 to 4 watts of undistorted power to a loud |
speaker. Complete A, B, and C power is ob-
tained directly from the light socket. The
rectifier and filter system are designed to
supply the power amplifier tubes with about
500 volts for the plate and the necessary C
bias. The unit is arranged to replace the
second audio stage in a receiver. The unitis
encased in a nicely finished metal cabinet

;

e ——— el
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POWER AMPLIFIER

after a 4o0-volt drop has been allowed for in the
filter system. The filter output is about 460 to
490 volts d.c., of which 35 to 40 are used for C
bias on the amplifier tubes, the remaining 425 to
450 volts being actual plate potential supplied
to the push-pull amplifier. The rectifier life will
be quite good since each ux-216-B (cx-316-B)
is called upon to furnish only 53 mA., while these
tubes are actually capable of supplying 65 mA.
A single ux-281 (cx-381) rectifier would deliver
nearly the same power output as the two 216
type tubes, but the use of a single half-wave
rectifier, such as the type 281, is generally to be
discouraged as increasing the filtration problem,
and almost invariably resulting in an excessively
high value of hum in the loud speaker. Twa 281
type rectifier tubes, however, will give a higher
output than two 2168 tubes by about 50 to 6o
volts, and their use is recommended, not so much
because of the increased power output, but be-
cause of their probable longer life due to oxide
coated filaments and rather generous design.

The filter system is substantially the same as
is used in the smaller “Unipac,” except for the
use of 1000-volt condensers, which are necessary
because of the high voltages used. A combination
selective and “brute-force” filter scheme is em-
ployed, resulting in very good filtration at high
current values.

The amplifier stage consists of a split winding
input transformer with a step-up ratio of 3:1 per
tube, and a split winding output transformer
matching the impedance of the ux-210 (cx-310)
amplifier tubes to that of a Western Electric or
similar loud speaker at 30 cycles. The overall volt-
age gain of the amplifier is about 20 to 22 times.

CONSTRUCTION

HE construction of the ‘“Unipac” is quite
simple, involving only the mounting of a
number of standard parts upon a standard steel
chassis, the wiring up of these parts, and the
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A NEW “TWO-TEN” POWER AMPLIFIER

THE POWER AMPLIFIER WHEN COMPLETED

IS HOUSED

final attaching of the cabinet or ventilated hous-
ing after the unit has been tested. The parts
needed are listed below:

T3—328 Super Power Transformer $18.00
L;—331 “Unichoke” . . . . . 8.00
Ti—230 Push-Pull Input Transformer 10.00
T:—=231 Push-Pull Output Transformer. 10.00
Five 511 Tube Sockets . . . . . 2.50
Cy, Cq, Cs, Cqy Cs—Type 662 Condenser
Block . . . . . . . . . 18.00
Rs—651 Resistor (Ward-Leonard) Set 7.00
Four Frost 253 Tipjacks . . . . .6o
R;—Frost FT64 Balancing Resistance 50
Van Doorn 661 Steel Chassis and Cabi-
net, with Hardware . . . . . 8.00
Three Eby Binding Posts (B—, +4s5,
F90) & & . . b ¢ e s 45
Twenty-Five Feet Kellogg Fabricated
Hook-Up Wire . . . . . . .20
$83.25

Unless otherwise noted, all the parts listed
above are manufactured by Silver-Marshall.

The tubes required for the operation of the
“Unipac” are as follows:

Two ux-216-8 or cx-316-8 Half-Wave

Power Amplifier

POWER AMPLIFIER
T2

IN A METAL CABINET

VOLTAGE DI VIDER

I_—_‘
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Rectifier Tubes (cx-381 or ux-281
Optional) 5 € & T oy B $15.00
One ux-274 or cx-374 Ballast Tube 5.50
Two ux-210 or cx-310 Power Tubes 18 0o
$38 s0

The “Unipac’* will furnish ample power to a
radio receiver at 45 and govolts with voltage held
constant by a potential dividing resistance and a
glow tube voltage-regulator, preventing high
open-circuit voltages to develop, which might
damage receiver condensers. The amplifier re-
places the conventional second audio stage of a
receiver, the input tipjacks connecting to the
first audio stage output terminals of the receiver,
and the loud speaker connecting to the output
jacks of the “Unipac.”

In operation, all tubes will get quite hot, as
will the larger Ward-Leonard resistor. This
is correct, as is a slight warmth noticeable in the
power transformer core. It is necessary always
to see that the B minus post is grounded, directly
or indirectly through a condenser.

POWER TRANSFORMER
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PUSH-PULL AMPLIFIER

The circuit of the 171 type push-pull amplifier described in the July, 1927, RAp10 BRoADCAST is given
above. This amplifier is capable of delivering about 2 watts of power to a loud speaker

Power Transformer

| |
I l | | l
l | g l I s |
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A 210 PUSH-PULL AMPLIFIER

The circuit diagram of the super-power amplifier described in the article given in this illustration. The 550-volt transformer, T3, at the right, sup-
plies the two rectifier tubes with sufficient voltage so that when it is rectified and filtered each of the power amplifiers will receive about 500 volts each.
A glow tube is incorporated in the circuit to maintain the voltages constant, independent of the load. The loud speaker is fed with energy through
an output transformer.
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The Listeners’ Point of View

THE DX LISTENER FINDS A

7 ll SHE DX hound comes in for a lot of un-
warranted disparagement. He is viewed
askance by his more enlightened brethren

as a benighted soul with a perverse idea of what

radio ought to be used for. His greatest delight,
as they picture it, is in attacking his receiving
set with a screw driver and soldering iron, dis-
emboweling it and putting it together a different
way. He is said to prefer the faint whisper of call
letters from some mission station in heathen

Africa to hearing the Prince of Wales sing

Frankie and Johnny from the local station. In

his defense it has been iterated from time to time

that his experimenting made radio what it is
to-day. This vindication seems to us to be still

a pretty sound one.

There are two types of DX hounds, the radi-
cals and the conservatives. The extremists care
for nothing but distance They will labor into
the small hours of the night to pick up the signal
of a station half a continent away. Their stand-
ard of reception fidelity is not exacting—all they
ask is that the Bs be distinguishable from the
Ps. Once they have gained their quarry (which
Mr. Webster describes as ‘‘the entrails of the
prey, given to the hounds™) their interest is
over and they start in pursuit of some other
station. We are in no special sympathy with this
hunting breed of DX hound, but we will not have
it said that he is quite useless. He has forced an
increase in the range of receiving sets

But the conservative hound likes to have a
little sport with his catch after he’s run it down.
Once he has got a distant station he labors
patiently at tuning it to shut off all extraneous
noises. Not until he has the program coming in
with the clarity of a local one is he satisfied.
Then, if the program is a good one, he listens to
it. With the pleasure he experiences from the
program is an added stimulation in the real-
ization that he is eavesdropping on a scene tran-
spiring some hundreds of miles away with no
connection between him and that remote city
but some great open space and an assortment
of ether waves. If a sympathy with his en-
deavours and an occasional emulation of them
makes us a DX hound, then—we are a DX
hound. Those who advance the protest that
radio is now so much a matter of fact that they
cease to marvel at its wonders present not half so
good a defense of their attitude as they do a
confession of their lack of imagination.

After all, the unique thing about radio is not
that it brings music into your home—the phono-
graph did that years ago—but that it conquers
distance. It was radio’s ability to conquer
distance that gave it its initial impetus, that
seized the public imagination and bounded it
along to an unprecedentedly swift success. It
seems a bit of the basest ingratitude—a sort of
biting the hand that feeds you—for radio to turn
its back now on the characteristic that gave it
birth. And, turning its back on it, it is, what with
its two latest developments: chain broadcasting
and wired broadcasting. Chain broadcasting.
with its extended use of telephone wires has made
the listener in large cities content to receive his
distant programs from a station perhaps a few
blocks away. Wired radio, while it still exists
only as a rumor, is likely to come any time soon.
Here the program will be circulated on the

By JOHN WALLACE

already existing electric power lines which
enter almost every civilized household, and the
program received will have spent no instant of
its life bounding on an ether wave. This seems
to us a distinct retrogression, technically at
least. Of course we do not argue that a trip
through the ether makes a program any better;
under present conditions the wired program is
frequently better in quality. But the one is
genuinely radio, the other simply glorified
telephony. In short, wired radio, and, to a lesser
degree, chain broadcasting, summarily renounce
the fundamental principle upon which radio was
founded—space annihilation.

This renunciation seems to us premature. The
possibilities of radio broadcasting have not been
completely exhausted. Hardly a score of years of
experimentation has been completed. Certainly
the idea is worth a score more.

It may be very practically objected that
atmospheric conditions, over which man has
no control, simply render it impossible to extend
further the range and reliability of radio re-
ception. This is practically true. Theoretically
it is false and since this is a theoretical article
we will press our point further. A demonstrable
increase in range has been effected within the
past few years by increasing the power of
transmitters and the efficiency of receivers.
There has been no sign from heaven to indicate
that this increase has reached its limit. So,
having utterly no knowledge of the mechanical
problems of radio, but an unbounded faith in
the uncanny powers of its technicians we argue
that they can further perfect it if they try.
But if interest in long range broadcasting is
abandoned it's a cinch they won't try.

Radio’s unique contribution to what is drolly
referred to as the ‘‘progress’ of civilization is
the conguering of space. We repeat ourself? As
a follower of radio programs we are well aware
that it has made an enormous contribution to
mankind by making music once again part of
his daily life. In this réle it has been of incalcula-
ble benefit. However, this réle, important as it is,

DAVID BUTTOLPH

The gifted young conductor of the National
Concert Orchestra, regularly heard through the
red network of the National Broadcasting Com-

pany
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is none the less a secondary one. It is possible
for a man in his home to survive the evening
without an after dinner concert, but a man at
sea on a ship with a hole in it is dependent upon
radio for his life. The city dweller can go to a
concert hall when he craves music and entertain-
ment, but the dweller at a lonely outpost in
Canada is dependent upon radio for any break
in the monotony of his existence. A catastrophe
such as a cyclone or an earthquake may cut off
wire communication with a devastated area but
radio may still be able to penetrate and convey
important, perhaps life saving, messages. Or,
to cite a fanciful but none the less valid instance
of the primary importance of radio as a long
distance agent: in time of war an invading force
could throttle all wired communication within
the nation but a few well entrenched trans-
mission stations could still reach the entire
populace.

As we have said, further extension of the
range of broadcasting, particularly in the face
of the apparently unsurmountable difficulties
it has already met, is dependent upon a sustained
interest in achieving this end. So we think the
vast army of DX hounds instead of being reviled
should rather be looked upon as a desirable
faction and, an important balancing element in
radio’s development.

While, personally, we are most frequently
interested in the musical things radio has to
offer, we look forward to the time when it will
put us in easy touch with foreign shores. Perhaps
some further use will be made of short-wave
broadcasting and reception to this end. There
would be a kick in that which not even the
staunchest deprecator of DX could deny. But
such an entertaining, and indeed instructive,
state of affairs will not have been reached until
after we first overcome the not inconsiderable
distances in our own U. S. If we ever do this it
will be due to the persistency of the DX hounds.

What We Thought of the First
Columbia Broadcasting Program

UNDAY, the eighteenth of September, wit-
nessed the début of the long heralded
Columbia Broadcasting System. The even-

ing of Sunday, the eighteenth of September,
witnessed your humble correspondent, tear
stained and disillusioned, vowing to abandon for
all time radio and all its works and pomps. We
have since recovered and will go on with our
story. The broadcast divided itself into three
successive parts, descending in quality with
astounding speed.

PART ONE: THE VAUDEVILLE

This program came on in the afternoon, after
a half hour's delay due to mechanical diffi-
culties—a heinous sin in this day of efficient
transmission, but excusable, perhaps, in a half-
hour-old organization. This opening program, at
least, was auspicious. The performers were of
superlative excéllence. Bits from a light opera
were well sung. A quartet gave a stirring ren-
dition of an English hunting song. A symphony
orchestra played some Brahms waltzes. A soloist
sang ‘“Mon Homme " in so impassioned a fashion
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that she must have swooned on the last note.
Then a dance orchestra concluded the program
with some good playing. The offerings were of
such high quality that it was doubly disconcert-
ing to have them strung together with a shoddy
“continuity "—especially with such stupid and
overdone continuity as the ‘‘and-now-parting-
from-Paris-we-will-journey-to-Germany” type.

Continuity is a device used to bolster up weak
programs. It is a bit of psychological trickery
designed to keep the listeners listening even
while their own good sense tells them that there
is nothing being offered worth listening to. A
good steak doesn’t need to be served with sauce,
but there’s nothing like some pungent Worcester-
shire for camouflaging the defects of a bad one.
The items offered on this afternoon program were
good enough to serve ungarnished, and were
cheapened by the introductory blah.

PART TwO. THE UPROAR

“Uproar,” let us hasten to explain, is Major
J. Andrew White’s way of pronouncing Opera.
We seek not to poke fun at this announcer; he
is one of the best we have. (Though we think
both Quin Ryan and McNamee outdid him in
the recent fight broadcast). But his habit of
tacking Rs on the end of words like Americar
and Columbiar doesn’t fit into a high-brow
broadcast as well as it does in a sports report.
The Uproar was “The King’s Henchmen” by
Deems Taylor. Evidently no effort was spared to
make the broadcast notable. A good symphony
orchestra was utilized, capable singers were
employed, and Deems Taylor himself was in-
trusted with the duty of unfolding the plot. But
after all it was ““just another broadcast.” Musi-
cal programs into which a lot of talk is injected
simply will not work. One or the other has to
predominate. Either make it a straight recitation
with musical accompaniment—or straight music
with only a sparing bit of interpretative com-
ment.

Mr. Taylor’s music for this opera is delightful,
the singing was admirable, but the total effect
was disjointed and unsatisfactory. The composer
outlined the story, but, enthralling as it may be
on the stage, it was impossible to visualize the
action with any degree of vividness from his
words. We felt continually aware that there was
really no action taking place, and the effort at
make believe was too strenuous and detracted
from an enjoyment of the music. It was less
effective, even, than a broadcast from the
regular Opera stage. Here the piece is likely to
be more familiar and it is possible to conjure up
its pantomime from remembrances of perform-
ances seen.

It is our humble and inexpert opinion that
program designers are barking up a wrong tree
and wasting a lot of energy in their unceasing
attempts to fit spoken words into musical pro-
grams. But if they will persist let us suggest that
they are going about the job in a blundering way
with no proper realization of its difficulty. All
present essays in this line fall into two classes:
those which attempt to relate starkly the neces-
sary information in 2 minimum number of words,
and those which attempt to give a spurious arty
atmosphere by the meaningless use of a lot of
fancy polysyllables.

Neither method works, The first is distracting
and effectively breaks up any mood or train of
thought that may have been induced by the
music. The fancy language system, besides
being obviously nauseating, takes up tooc much
time.

Program makers may as well realize soon as
later that the simple possession of a fountain
pen doesn’t qualify a man for writing “script”
or other descriptive text. It is a job calling for

BAD COMMERCIAL BROADCASTING

the very highest type of literary ability and one
that can’t be discharged by just anybody on the
studio stafl. The properly qualified writer should
be able to state the information tersely, buf, with
all the vividness of a piece of poetry. Each word
he uses must be selected because it is full of
meaning, and of just the right shade of meaning.
Any word not dctively assisting in building up a
rapid and forceful picture in the listener’'s mind
must be sloughed off. A further complication:
the words can’t be selected because they look
descriptive in type, but because their actual
sound is descriptive. Altogether an exacting job;
it would tax the ability of a Washington Irving.

It is highly improbable that a genius at writing
this sort of stuff will ever appear; the ether wave
is yet too ephemeral a medium to attract great
writers. But there is no question that scriveners
of some literary pretensions could be secured if
the program builders would pay adequately for
their services. This they will never do until they
realize the obvious fact that the words that
interrupt a program are just as conspicuous as
the music of the program itself. It is incongruous,
almost sacrilegious, to interrupt the superb train
of thought of Wagner or Massenet to sandwich
in the prose endeavours of Mabel Gazook,
studio hostess, trombone player and “script”
writer.

PART THREE: THE EFFERVESCENT HOUR
O dear ! O dear ! W hither are we drifting !

You have all heard the ancient story of the
glazier who supplied his small son with a sack of
stones every morning to go about breaking win-
dows. Comes now a radio advertiser who deals
in stomach settling salts with a program guaran-
teed to turn and otherwise sour the stomach of
the most robust listener. The Effervescent Hour
was the first commercial offering of the new chain
and far and away the worst thing we ever heard
from a loud speaker. We thought we had heard
bare faced and ostentatiously direct advertising
before, but this made all previous efforts in that
line seem like the merest innuendo. The name of
the sponsoring company’s product had been
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mentioned ninety-eight times when we quit
counting. An oily voiced soul who protested to be
a representative of the sponsoring company
engaged with announcer W hite in sundry badin-
age before each number, extolling the virtues of
his wet goods and even going so far as to offer
the not unwilling announcer a sip before the
microphone. Stuck in here and there amidst
this welter of advertising could actually be dis-
covered some bits of program! But such program
material it was. First the hackneyed “To
Spring”’ by Grieg. Then “Carry Me Back to Old
Virginia.” Next some mediocre spirituals fol-
lowed by a very ordinary jazz band and culmi-
nating with a so-called symphony orchestra
which actually succeeded in making the exquisite
dance of the Fée Dragée from the “Nutcracker
Suite” sound clumsy and loutish—no mean
achievement.

One long interruption occured while special
messages were given to soda jerkers the country
o’er, inviting them to enter a prize contest for
the best encomium to the advertiser’s wares. But
the most aggravating interruptions were the
frequently spaced announcements: ““ This is the
voice of Columbia—speaking.”” This remarkable
statement was delivered in hushed and rever-
ential tones, vibrant with suppressed emotion,
a sustained sob intervening before the last word.
It was positively celestial. We have given a
rather complete résumé of this program, but it
may be warranted by the fact that probably not
a dozen people in the country, beside ourself,
heard it. No one not paid to do so, as we are,
could have survived it. Perhaps this indictment
of Columbia’s opening performance is unkind in
the light of subsequent offerings. Qur stomach
is still unsettled. Furthermore we will nof make
use of any of the Effervescent Hour’s salts to
settle it!

THis MONTH’s prize for the ugliest and most
cacophonous coined name plastered on any
troup of radio performers is hereby awarded by
unanimous and enthusiastic vote to wow’s pop-
ular entertainers the Yousem Tyrwelder Twins!
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PROGRAM GROUP

The Hotel Statler Ensemble Group, one of the best of the dinner orchestras in the New England
territory. From left to right: Helen Clapham, Hazel McNamara, Katherine Stang, leader, and
Virginia Birnie
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Drawing by Franklyn F. Stratford

—_BY CARTI "DREHER

Radio As An Electro-Medical Cure-All

in the physiological functions is a fact well

known and already extensively investi-
gated. But outside of the area of verified or veri-
fiable observations there is, as in every other di-
vision of science, a penumbra of dubious ideas,
and beyond that lies what Theodore Roosevelt
called, in one of the most apt of phrases, the
lunatic fringe. Roosevelt was concerned with the
field of politics, but politics have no monopoly of
lunatics—nor knaves. The two are frequently
coupled.

1 am forced to these melancholy reflections on
re-reading a newspaper article which was clipped
for me during the summer. Under the caption,
““Metal Lingerie As Radio Shield,” it related the
adventures of an afflicted governess in the radio
realm. It seems that for years the lady suffered
from ‘‘mysterious burns, bruises, blisters, and
internal pains,” which, of course, the doctors
were unable to explain or cure. Thereupon a
learned scientist (non-medical) came to her res-
cue. He subjected the sick woman to extensive
tests, including the effect of ultra-violet, infra-red
and X-rays, as well as short and long radio waves.
She was very sensitive to all these oscillations
and the professor decided that they might be
responsible for her pains. He designed for her
some metal screen lingerie to act as a shield
against the nefarious oscillations. The method
of keeping a ground on this intimate shield, as
the wearer moves about, is not disclosed. Nor,
unfortunately, are the results of the treatment
reported. The article does state, however, that
the afflicted woman. while previously in hospital
near a radio station, heard sounds like the wind
whistling through the shrouds of a ship, she
would awake in the night with pains in her neck
and ears, and hear a “dream-like voice.”” At this
time she spent ten weeks in an insane asylum
in the hope of being relieved.

There she was probably on the right track, and
the fact that she entered the asylum
voluntarily indicates some degree of
insight, with a favorable prognosis if
the patient came under the care of a
skilled psychiatrist able to give her
the requisite attention. She is almost
certainly a mental case. The fact that
she was bothered in the tests by elec-
trical oscillations proves precisely
nothing. If, as part of her psychosis,
she was convinced that electrical
waves made her ill, she would exhibit
symptoms during any tests in the
course of which she knew or suspected
such waves were being generated.
Even skin maladies may be of hys-
terical origin; this is the modern ex-
planation of the “stigmata’” which, in
the Middle Ages, were taken for
crosses printed on the bodies of certain
persons by divine intervention, just
as people might be possessed by devils
through the machinations of Satan.
Both beliefs are still firmly held in
some parts, although their influence
as a whole has decreased inversely
with the spread of scientific ideas.

THAT electricity plays a considerable réle

If radio waves were capable of exerting physi-
ological effects professional radio workers in
transmitting stations would certainly manifest
whatever symptoms could result. Spending eight
hours or more each day in an atmosphere where
the field strength is many volts per meter, some
of them, after thirty years, should be lamentably
corroded in sensitive regions. But | have never
heard of a radio man quitting a transmitting
station because the waves were hurting him.
1 have seen them quit because they did not like
the cooking, or the shape of the superintendent’s
nose, or the movies in the near-by town, but not
one of them ever seemed to realize that Hertzian
oscillations were whizzing through him at a
velocity of 186,000 miles a second and might
cause his vital juices to curdle. This seems to me
cogent evidence. While many individuals might
be resistant, surely among some thousand of
exposures a considerable amount of pathology,
definitely traceable to the ether waves, would by
this time have accumulated. As for the pitiably
feeble emanations a few miles from a station,
which cannot even be heard until they are
amplified on a grandiose scale, doing a man any
harm—that chance is about as great as One-
Eyed Connelly’s hopes of becoming President of
the United States. And the possibility of benefit-
ing a patient physiologically, save incidentally
through entertainment or education, is equally
large.

But some of the apostles of the late Doctor
Abrams’ medical credo know better. One of them
relates in a learned journal of his cult the story
of his efforts to benefit the human race by “Im-
provement in Electronic Diagnostic and Treat-
ment Apparati; Broadcasting Electro-Magnetic
Radio Treatment Waves.” He has made his
diagnostic circuit bigger and better, he feels, by
adding “amplifying attachments” as follows:

1. A solenoid with its South attached to the

‘““HE SUBJECTED THE SICK WO-

MAN TO EXTENSIVE TESTS
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dynamizer and its North connected by wire to
the head-band electrode of the subject, thence,
through subject and grounded plates, to a metal
stob driven two feet into the earth.

2. The South end of diagnostic set is connected
to a second metal stob. These stobs are set eight
or ten feet apart on the magnetic meridian as
ascertained by the compass.

3. A small high-frequency machine for in-
creasing the electric tension to drive all possible
of the radiant force of disease through the diag-
nostic set and subject; and to stimulate the sub-
ject's reflexes so that they will act with their
highest efficiency. . ..

What the “stob’” part refers to | cannot say.
The word is not in the dictionary.
But the Doctor continues:

Later 1 added a one-stage radio amplifier to
the above diagnostic outfit which multiplies its
findings four times. Instead of carrying the wire
leading from the last reflexophone to the head
band of the subject, it is carried to the positive
side of the one stage radio amplifier’s transformer
and then a second wire is carried from the nega-
tive side of the amplifier’s transformer to the
head-band electrode on the subject.

Now comes the actual radio application of the
idea. A two-stage radio amplifier, according to
the description, is attached to the ‘‘master
oscilloclast.” The electronic treatment is thus
let loose on the world, first on a small scale:

In the electric store two doors away we secured
specimens for electronic examination of four
people and secured specimens from two people in
a store in the same building with the treatment
instruments. We then made electronic examina-
tions of the six specimens and recorded what in-
fections those people were carrying. After run-
ning the instruments some twenty days, we again
secured specimens from the same people and
made reélectronic examinations. We found that
four of the people were negative of their carried
infections—the other two not quite
negative but their infections had
greatly reduced, showing that only a
few more days of broadcasting would
render them negative.

These experiments proving to us
that infections could be destroyed at
a distance of one hundred fifty (150)
or more feet through air, brick walls,
glass doors, windows, etc., we decided
to broadcast the treatment waves out
for a mile or more. We had made a
five-stage radio-transmitting broad-
casting instrument that multiplied the
eighteen multiplication, of master ma-
chine, by fifteen hundred times mak-
ing a total multiplication of master
machine twenty-seven thousand
(27,000) times—we then had erected
a broadcasting aerial on top of a five
story building and connected by wire
the instruments, oscilloclast, two-stage
amplifier, one treatment short circuit-
ed unit and the five-stage radio-
transmitter to the aerial. We then
started up the instrument. Then we
secured a large radio receiving set
(with loud speaker) from the electric
company and set it up in a seven-
passenger automobile and three of us,
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a skilled electrician and radio mechanic. chauffeur
and mysell, tuned at the curb in front of the elec-
tric company and could hear the working of the
oscilloclast—we then drove five squares and
tuned in and could hear the instrument and at
intermediate points for a little more than a mile,
showing that the treatment waves were being
broadcast a mile or more.

We then secured specimens for electronic
examination from a distance of half a block up to
three miles and from many intermediate points.
The number of specimens secured from begin-
ning of broadcasting, from November 1, 1926, to
present date, January 20, 1927, were thirty-
three, We have found that out of that number
twenty-three have been made negative—the
balance, ten, have been greatly reduced, showing
that it will only require a week or ten days further
broadcasting of the treatment waves to render
them negative.

The amplified treatment machines are run by
batteries that are fed from the electric light
socket and will last from four to six months:
otherwise batteries only last a few days. The
five-stage radio-transmitter is also fitted up with
a large battery supplied by electric socket and
it in turn supplies the dry batteries, making the
apparatus very efficient and durable.

. .. In the last six weeks or more, with broad-
casting outfit we have treated electronically a
population of fifty thousand (50,000) on an
average of two hours per day, making a total
of one hundred thousand (100,000) hours per
day. If the broadcasting electronic treatment
waves have rendered negative two-thirds of the
fifty-thousand (50,000) population and reducing
the other one-third, as was proven in the thirty-
three test cases (two-thirds made negative, one-
third reducing) taken out of the same population
we can readily see the great benefit and per day
value to the people. Giving the value of one dollar
per hour for treatment of each individual (which
15 a low tariff fee) we have a total of $100,000.00
per day.

If a transmitter fed from batteries can benefit
the surrounding population to the extent of
$100,000. per day, conceive of the value of a 100-
kw. outfit devoted to the same philanthropic pur-
pose! Why not make it 10,000 kw., while we are at
it? Assuming that the professor’s present equip-
ment has a capacity of 20 watts, the 10,000-kw.
set would be worth $50,000,000,000. a day to the
citizens of the United States, on the valuation
basis assumed in the first place. This is of the
general order of the amount of business trans-
acted in the country in a year. It is clear, there-
fore, that a stupendous wealth producing agency
is in the hands of the electronic practitioner,
which, 1 suppose, makes him feel very bad.

For my own part, 1 have some qualms. By
broadcasting these electronic treatments, the
learned Doc cures all the people within reach
of their ailments. But why only the people?
Any such general specific must also be good for
animals. Horses will be cured of the blind stag-
gers, tubercular monkeys will rise from their
beds, sick cockroaches will report at the office fit
for work. The  rats, pediculi, and bed-bugs
{Cimex lectularius) may benefit even more than
human beings, who may thereby be crowded off
the earth. 1 hope that the electronic broadcaster
will consider this aspect of the matter and quiet
my fears if he can.

Some Catalogues

Associates, on Modulator Reactors, will

prove of interest to some broadcasting
stations. This company, whose address is 401
Pereles Building, Milwaukee, Wis., is in the
business of supplying apparatus and service to
broadcasting stations. The first bulletin includes
a discussion of modulator reactor design, and a
price list of types stated to be suitable for trans-

BULLETIN No. 1 of H. F. Wareing and

A CRYSTAL-CONTROLLED STATION

mitters from so-watt to 10-kilowatt size. The
corresponding currents for which the chokes are
built vary from o0.25 to 5.00 amperes, at d.c.
voltages of 1000-5000. Ten- thirty-, and fifty-
henry reactors are available. Bulletins on other
broadcast station equipment are to be issued by
H. F. Wareing and Associates at intervals, ac-
cording to the announcement reaching us.

The Samson Electric Company of Canton,
Massachusetts, distributes a ‘““Radio Divislon
Price List"” including, besides the usual radio
parts sold to receiver constructors, such items as
microphone input transformers, tube-to-line and
line-to-tube transformers, mixer equipment,
and other specialized broadcast transmitter and
public address material. They have made up a
blueprint showing a small public address system
assembled with their parts. Provision is made for
microphone, radio set, and phonograph pick-up.
There are three o0.25 ampere (filament) tubes,
and apparently the output stage is push-pull,
using 5- or 7.5-watt tubes. On this basis the
volume capacity should approximately equal that
of the Western Electric 3-A size P. A. system.

Design and Operation of Broad-
casting Stations

18.  Piejo-Electric Control

r u NHE field of piezo-electric phenomena
includes the generation of electrical po-
tentials in various substances by the

application of physical pressure, and, conversely,

changes in physical dimensions directly corre-
lated with electrical conditions. It is not a new
division of physics; the piezo-electric properties

of quartz, for example, were investigated by P.

and j. Curie in 1889. The effect itself was dis-

covered by the brothers some years earlier.

1st.Stage

Master Osciltator

MODULATOR

Modulation
Transformer
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Prof. W. G. Cady, about eight years ago, began
the work which resulted in the application in the
radio art of crystal frequency control. He re-
ported his investigation of “The Piezo-Electric
Resonator” in the Proceedings of the Institute of
Radio Engineers, Vol. 10, No. 2, April, 1922.
Oscillating crystals are used as frequency stan-
dards in wave meters and monitoring units,
some practical forms much used by broadcasting
stations being those produced commercially by
the General Radio Company. Rapio BROADCAST
has printed two comprehensive articles by M. T.
Dow on crystal circuits and measurement ap-
plications (January and September, 1927). A
direct form of frequency control of particular in-
terest to broadcasters is that in which the trans-
mitter functions as a radio-frequency amplifier,
the master oscillator being a crystal-controlled
tube. Some recent engineering publications on
this aspect include three in the 1. R. E. Proceed-
ings: A. Crossley: *“Piezo-Electric Crystal-
Controlled Transmitters™ (Vol. 15, No. 1, Jan.,
1927); A. Meissner: *‘ Piezo-Electric Crystals at
Radio Frequencies” (Vol. 15, No. 4, April, 1927);
and H. E. Hallborg: “Some Practical Aspects of
Short-Wave Operation at High Power” (Vol. 15,
No. 6, june, 1927). In the present article an
attempt will be made to introduce the subject to
broadcast operators who have not worked with
crystal-controlled transmitters so that when
they are called on to operate such equipment
they will be in possession of some of the elemen-
tary facts.

In itself the use of a crystal is no guarantee of
frequency stabilization to any required degree of
accuracy. Some broadcasters seem to believe
that the use of a crystal in almost any kind of
holder, with some sort of radio-frequency am-
plifier following, will insure constant frequency
radiation. Actually a crystal is of little use unless

3rd.Stage
Tube-Neutralized

17

Antenna

%Choke

A.F.Amplifier

Heising
Choke

+
Main Plate Supply

THE CIRCUIT DIAGRAM OF A CRYSTAL-CONTROLLED TRANSMITTER

In actual practice, tubes A and B in the third stage generally consist of two banks of power tubes.

The filaments of only one set of tubes are lighted and they deliver power to the antenna circuit while

the other bank, with the filaments not lighted, acts as a neutralizing circuit to prevent the active bank

from breaking into self oscillation. In operation, if an accident happened to the active bank, the fila

ments could immediately be turned off and the filaments of what was the inactive bank turned on.

The latter bank of power tubes would then deliver power to the antenna while the other bank func-
tioned as a neutralizing condenser

www americanradiohistorv com
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very specific and delicate conditions of operation
are maintained for it.

A piezo-electric substance for radio crystal
control purposes must have certain internal
atomic properties, and it must be hard, durable,
and not easily broken down physically or electric-
ally. Quartz is the best commercial product so
far offered to fill these requirements. The manu-
facture of quartz crystals for radio purposes is a
specialized subject and, as few broadcasters are
likely to attempt grinding their own crystals,
need not be discussed here. The crystal should
be optically ground to oscillate at only one fun-
damental frequency. lf the frequency is to remain
constant, the crystal must be maintained under
constant physical conditions as a prerequisite.
This includes an unvarying contact pressure and
temperaturc. When the temperature changes the
dimensions of the crystal change and the natural
frequency varies proportionately. The crystal
must be kept clean; a drop of oil or water in-
troduced between the holder and the quartz
slab will usually stop oscillations altogether. It
follows that in a broadcasting station installation
the crystals are usually kept in a dust-proof box
whose temperature is thermostatically controlled.
Some commercial crystals, in addition, are sealed
into small individual containers, provided with
lugs designed to slip under binding posts. The
actual contact with the crystal is inside the con-
tainer. If springs or screw clamps are used to
make contact with an open crystal care must be
taken to secure parallel movement of the metal
surfaces, so that the crystal is not subjected to
pressure on part of its surface and left untouched
elsewhere. A loose contact leads to brushing,
heating, and possible cracking of the crystal. The
capacity of the crystal holder should be small
in order that its piezo-electric variations may
exert the maximum governing effect on the cir-
cuit of which the crystal is a part. It will be noted
that there is some design analogy between the
old-style crystal detector stand and the quartz
crystal holder of a modern tube transmitter;
each has protean forms. Some illustrations of
actual crystal holders will be found with the
Raplo BROADCAST papers mentioned in the
bibliography, and Crossley includes a detailed
description of the contact requirements in his
paper.

The radio-frequency energy in the initial
crystal circuit may amount to a fraction of a
watt, while the final stage may deliver many
thousand watts to the antenna. It is clear that
great care must be taken to prevent feed-back,
parasitic oscillations, and unstable circuit con-
ditions along the line. Under some conditions of
circuit imbalance the crystal is likely to overheat
and be damaged. The transmitter may stop oscil-
lating. In the endeavor to control regeneration
and secure circuit stability, designers have fre-
quent recourse to shielding and neutralization of
successive amplifier stages, and sometimes push-
pull radio frequency amplification is employed,
resulting in a series of balanced circuits anal-
ogous to those of low frequency telephone
practice.

In a crystal-controlled telephone transmitter,
modulation may take place in the final stage or
at an intermediate point after the crystal but
before the final stage. T'he advantage of modu-
lation at a low power level lies in the possibility
of securing ample modulator capacity relative to

RADIO BROADCAST

the radio frequency energy to be modulated.
But if, for example, modulation takes place in
one of the earlier stages at a power level of, say,
50 watts, care must be taken not to impair the
audio-frequency characteristic of the transmitter
by cutting of the side bands in successive tuned
stages, and of course the power tubes must have
sufficient capacity to handle the peaks of modu-
lation. The Bell Telephone Laboratories engin-
eers seem to incline toward low power modula-
tion, while the Westinghouse and General Elec-
tric engineers prefer to wait until the full radio
frequency power is developed before impressing
the audio frequency on the carrier.

The power of successive stages depends on
tube characteristics and the use to which the
transmitter is to be put. Crossley shows a 150-
Goo-kc. telegraph transmitter in which the
crystal controls a 7.5-watt tube, which is followed
by a so0-watt impedance-coupled amplifier, a 1-
kw. tuned amplifier stage, and the final 20-kw.
stage feeding the antenna. These figures and
some others in this paragraph represent the
nominal oscillator ratings of the tubes in ques-
tion; the powers actually developed are generally
less. Meissner mentions a telephone transmitter
in which, after the crystal tube, 5-watt,75-watt,
soo-watt, and 3-kw. stages are found, the last
named supplying 3 kw. to the antenna. The Na-
tional Broadcasting Company’s Bound Brook
telephone transmitter (made by Westinghouse for
R.C.A.) uses a 7.5-watt tube in the crystal stage,
swinging a 250-watt tube, followed by two 250's
in parallel (500 watts) before the final 4o-kw.
bank. Bellmore, built by General Electric for the
N. B. C,, uses more stages; the crystal, likewise
governing a 7.5-watt tube, is coupled to another
of the same size; then follow a so-watter, two
fifty-watters in parallel (100 watts), a 1000-watt
tube, a single 20-kw. tube run at about a quarter
of its rating, and the final 50-kw. stage. In both
of these American transmitters, plate modulation
of the final power stage is used. In the Bellmore
transmitter the output of the crystal stage is
purposely kept low as one of the design consider-
ations, only about o.5 watt being generated,
while Crossley mentions getting 21 watts from a
crystal-governed tube of the same type, in one
of the U. S. Navy experiments. This divergence
shows how design calculations determine operat-
ing conditions.

Fig. 1 is a schematic circuit diagram of a
crystal-controlled telephone transmitter without
the audio amplifier and the power supply to the
modulator and r. f. output stage. The power rat-
ings of the successive stages have been omitted
because, as indicated above, various sizes of
tubes might be employed in such a chain, ac-
cording to the final output required, the tube
characteristics, and other design factors.

The Small Broadcaster

print in full if the space were available, Mr.

Robert A. Fox, formerly owner and manager
of Station wrLBpP of Ashland, Ohio, takes me
severely to task for my past animadversions on
incompetent broadcast technicians, which he ap-
parently thinks were aimed exclusively at small
stations, and then goes on to a penetrating dis-
cussion of the small stations’ economic problems.

]N A letter of some length, which we should
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Mr. Fox points out that in arranging high
quality programs the small station is at a dis-
advantage, “for the simple reason that musicians
do not charge you for their time according to the
power of your station, but in accordance with
the number of hours required of them.” The ad-
vertiser, on the contrary, will pay more or less
proportionately according to the power. The
members of the station staff are in the same posi-
tion as the musicians. The result is that one man
must sometimes assume the staggering burden
of acting as ‘station monitor operator, an-
nouncer (doing a nemo job of it), operator; chief
engineer as well as salesman, financier, publicity
agent, and program director,” all this with one
assistant. Even then the structure collapses under
the fixed expense, and Mr. Fox concludes, “The
small broadcaster is economically doomed.”
But, he insists, the failure is economic, not per-
sonal—"the fellows who have been operating
under 1000 watts have more brains than those
above 1000 watts.”

They may not have more brains—nature does
not distribute brains according to antenna watts,
either in direct or inverse ratio—but they cer-
tainly have more courage. And, while economic-
ally they may be sick, they may yet survive, on
some other basis, to see a better day, No one can
say, at this juncture, that the small neighbor-
hood station will not find a place in community
life, with some form of coéperative support, in a
frequency band wherein it can serve local in-
terests without interfering with the large stations
and networks aspiring to national coverage, and
be in turn protected from interference by them.

As to the less material matter of my own atti-
tude toward such enterprises, it is a curious
commentaiy on our American attitude toward
criticism in general that when a man states
baldly, in public, unpleasant facts about institu-
tions or people, he is immediately suspected of
being hostile to those institutions and people.
That it is his right and duty, once he has set up
as a critic, technical or social, to discriminate be-
tween what he finds good and bad, is a basic fact
not sufficiently recognized among us, in radio and
elsewhere. There is still a lot of bad broadcasting
and incompetent operation going on. No one
with a pair of ears and the tonal discrimination
of a tomcat can think otherwise. There is also a
large and growing element of good showmanship,
efficient operation, and skilled personnel, among
both large and small stations, and | have not
been backward in giving credit to those responsi-
ble for such progress. The standards have been
lower among smaller stations, because of the lack
of resources and, sometimes, because of the lack
of time and skilled personnel. All these factors go
together. If a man tries to act as announcer,
engineer, operator, program director, and publi-
city representative of a station he will inevitably
turn out a half-baked job in each capacity. He
may be a hero, but he is not a broadcaster by
1928 standards. One may admire his courage
and still tell him what one thinks of his audio
frequency band and the quality of his sopranos.
As for constructive contributions, | have tried
to do my part by writing technical articles which
are of use largely to the smaller broadcasters, be-
cause the information contained in them is com-
mon property among the operators of the bigger
stations. Let that be weighed against my refusal
to be a member of a cheering squad.

T — O
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5 tube
de luxe Dech

For
Improved Appearance
and Performance

You can build any 5-tube circuit simply and
inexpensively with this new De Luxe Deck.
This Lynch innovation improves the appear-
ance and performance of the home-construct-
ed set—at GREATLY REDUCED COST.
Choose your own circuit and component parts.

The Deck includes, all mounted ready for
wiring:

N

1 Westinghouse Micarta Panel
6”7 x 12"

5 Eby De Luxe Sockets

4 Lynch Cartridge Condensers

7 Lynch Metallized Resistors

4 Lynch Special Mounts

The Lynch 5-Tube De
| Luxe Deck ONLY $12.50
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Lynch Complete Resistance Line

Lynch Resistors are specified for the season's
best receivers. They are popular because of
their accurate, per.nanent, and noiseless per-
formance in thousands of sets. When buy-
ing resistors specify Lynch.

The LYNCH BOOK

“Resistance the ‘Control Valve' of Radio”
explains for the layman the uses and value of
resistance in radio. Easy to read, interest-
ingly illustrated, many circuits. The infor-
mation is reliable and worth dollars—you can
get a copy for only a quarter. Send for the
booklet today.
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your
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today
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ARTHUR H. LYNCH, Inc.
General Motors Building
1775 Broadway at 57th Street
New York City
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The Radio Broadcast

LABORATORY INFORMATION
SHEETS

THE Rapio Broapcast Laboratory Information Sheets are a regular feature of this
magazine and have appeared since our June, 1926, issue. They cover a wide range
of information of value to the experimenter and to the technical radio man. It is not our
purpose always to include new information but to present concise and accurate facts in
the most convenient form. The sheets are arranged so that they may be cut from the
magazine and preserved for constant reference, and we suggest that each sheet be cut out
with a razor blade and pasted on 4" x 6" filing cards, or in a notebook. The cards should
be arranged in numerical order. An index appears twice a year dealing with the sheets
published during that year. The first index appeared on sheets Nos. 47 and 48, in No-
vember, 1026. In July, an index to all sheets appearing since that time was printed.

All of the
set of Sheets, Nos.

1026 issues of RaD10 BroaDpcasT are out of print.
1 to 88, can be secured from the Circulation Department,

A complete

Doubleday, Page & Company, Garden City, New York, for $1 oo Some readers have
asked what provision is made to rectify possible errors in these Sheets. In the unfor-
tunate event that any such errors do appear, a new Laboratory Sheet with the old

number will appear.

—THE EDITOR.
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Loud Speakers

GENERAL CONSIDERATIONS

IT HAS been realized for some time that a large
diaphragm type of loud speaker is capable of giving
somewhat better frequency response than can be
obtained from a short horn. 1hese large diaphragm
loud speakers have generally been calle(f cones
because the large diaphragm in most cases takes
the form of a right circular cone.

There are certain essential characteristics which
must be striven for in designing a loud speaker of
this type. What we desire 1n the diaphragm is to
obtain a large surface of great stiffness or rigidity
and, at the same time, extreme lightness. If such a
material can be obtamed a very satisfactory loud
speaker could be made consisting simply of a sheet
of the material freely supported at the edge. Such
a material having a high ratio of stiffness divided
by mass is difficult to obtain, and it has been neces-
sary to devise diaphragm shapes which will give the
necessary stiffness and which will still be light. This
is the reason why a cone shape has generally been
used, for it will give the necessary characteristics.

Recently there was described in RADIO BROAD-
CAST the Balsa wood loud speaker, which repre-
sents an attempt to obtain a large flat diaphragm
using a light material, with the required stiffness
obtained through the use of slats radiating from

the center. Because of the extreme lightness of Balsa
wooad it is possible to obtain in this way a very high
ratio of stiffness to mass.

It is, of course, essential that any loud speaker,
if it is to radiate sound effectually, be made as light
as possible 50 as to require only a small amount of
energy to move it. It is desirable that the entire
diaphragm shall move and that the major resis-
tance it encounters in moving should be that due
to the energy required to move the air about the
diaphragm and set up sound waves in theair.
Any of the available erergy that is used for other
purposes represents a loss.

An excellent book, Wircless Loud Speakers, is
pubhshed in Enidnd by Illﬂ'e and Yons and writ-
ten by N cLachlan. author says, in
speaking of cone type loud =peakers

*“There is a wide field for mathematical and ex-
perimental work regarding the behavior of dia-
phragms of various shapes and sizes. By exact
measurement, coupled with analysis, it will be
possible to pave the way to_better reproduction
and to evolve a diaphragm with qualities superior
to those now used. ntil this is done we must re-
main in ignorance of the action of diaphragms at
various frequencies. The human ear may ]udge one
diaphragm to be better than another, but it cannot
gjve exact data.”

V

“
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B Power Device Characteristics

TYPICAL CURVES

N THIS Laboratory Sheet are given a group
of curves, supplied by the Raytheon Manu-
facturing Company, which show how the output
voltage of a typical B power unit varies with the
transformer voltage. e circuit diagram of the
rectifier and filter system used in making these
tests is given on the curve. The curves apply when
a type BH or similar tube is used as the rectifier.

"hese curves indicate the following facts:

*(A.) That the slope of all of the curves is the
same. This is to be expected because the
slope is determined entirely by the resis-
tance of the circuit, which does not vary.

(B.) That an increase of 50 volts in the trans-
former voltage is effective in producmg an
average of 75 volts increase in the output
voltage.

(c.) That the output voltages of the system

at no load have approximately the same
value as the transformer voltages.
That the total resistance of the rectifier-
filter system is about 1340 ohms. (This
value is determined by dividing the dif-
ference of any two voltages on the straight
portion of any one curve by the differ-
ence of the corresponding load currents.)
The resistance of the choke coils used was
known to be 600 ohms so that the effec-
tive resistance of the rectifier is about
740 ohms.

(D.

~—

Voltage either
side of Trans.
Center Tap
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E modern battleship, typifying power is

a true symbol of the engineering genius, the
mechanical and electrical precision embodied in
Ceco Tubes.

Judge these triumphant Ceco Tubes by RESULTS achieved
in your own set—Buy them by the name Ceco, choosing in
consultation with your radio dealer the general or special
purpose tubes best suited to your set.

You may justly expect more of Ceco Tubes and you’ll GET
more.

Steadier Performance—Longer Life. L ]"

FOR UNDISTORTED POWER IN YOUR SET USE il

CeCo Type “E” (120)

A power amplifier tube for
the last stage of audio fre-
quency. For use with dry
cells.

£il. Volts ... ........3.
¥il. Amp. ... . .125
Plate Volts 90-180.
UX Base—Long Prongs.

List Price $2.50

CeCo Type “F” (112)
A power amplifier tube for
the last stage of audio fre-
quency. For use with stor-
age battery, or A. C.
Fil. Volts . . .......... 5.
Fil. Amp... . ...... sii 99
Plate Volts 90-180.
UX Base—Long Prongs.

List Price $4.50

CeCo Type “J-71” (171)

Out-put tube will handle the largest
loud speaker at full volume. At
ninety volts it will handle twelve
times the undistorted volume of the
ordinary “A" type.
Fil. Volts . ... AT E o Vi
Fil. Amp .5
Plate Volts 90-180.
UX Base- l.ong Prongs.

List Price $4.50

There’s a CeCo Tube
for Every Radio Need

General Purpose Tubes
Special Purpose Tubes
Power Tubes
Filament Type Rectifiers,
A. C. Tubes

Ask your Dealer for
Complete Data Sheet

C. E. MFG. CO., Inc. 4 U 1 U
PROVIDENCE, R. I.

Largest plant in the World devoted exclusively to
making of Radio Tubes
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Better tubes

FOR

Better radlos

Registered
Trade
Mark, sym-
olic ot the
sturdy de.
pendahility
of Gald
Seal Radio
Tubes

All
Standard Types

The price of perfect. radio
reception—clear, rich and
flawless—is infinite attention
to cw:r:y deail. With a good
set and a good speaker, don’t
“take a chance” on cheap
tubes. Installa full'set of the
reliable

Gold Seal

Radlo Tubes

- Mrl‘/

There have been great im-
provements made in tubes’
—is your equipment up-to-
date? Enjoythe latest devel-
opments in radio reception.
You can make the change
yourself easily.

Send  for- free e:upy of our new
booklet, " Better Tubes for
Better Radm.l”—-full of helpful
information. Use ‘coupon below.

Gold Seal Electrical Co., Inc.
250 Park Ave.. New York

Send me copy of the new booklet.
Nume

Address

R. B. 12-27

.
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“Gain”

SIMPLE MATHEMATICAL CALCULATION

THE diagram on this Sheet shows an ordinary
tuned ctrcuxt with a source of high-frequency
voltage, e, in scries with it. The voltage e can be
considered to be the voltage induced in the tuned
circuit from another coil, the primary of a radio-
frequency transformer for example. This voltage
will cause a current to flow in the tuned circuit
and the ratio of the voltage E, developed across
the entire circuit, to the voltage €, induced in the
circuit, is known as the “gain’’ of the tuned circuit.
The more efficient the tuned circuit is, the greater
will be the “gain.”” We wxll now derive a mathe-
matical expression for the '‘gain’ of a tuned circuit,

The current, I, flowing in a tuned circuit at re-
sonance is:

I = R‘f )

where e = the voltage induced in the circuit and
R = resistance of the circuit. The current flowin,
through the inductance coil, L, generates a potenti
across the coil, determined as follows:
E = wLl 2.)

where » = 6.28 times the frequency of the current,

= inductance of coil in henries, and 1 has the
same meaning as in equation (1.) Substituting in
equation (2.) the value for I given in equation (1,)
we have.

wle

and dividing through by e we get:
E wl
e R

But, as stated previously, the ratio of E to e is
the gain of the circuit. Therefore:

Gain = %I: @)

This final expression indicates that, to obtain
greatest efficiency from a tuned circuit, it is essen-
tial that the ratio of the inductance reactance (L)
to the resistance of the coil should be made as large
as possible.

O e

=Cx
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An A. C. Audio-Frequency Amplifier

WHAT PARTS TO USE

HE introduction of the new a. c¢. tubes makes

possible the construction of an a. ¢. audio
amplifier with the necessary A, B, and C vol
supplied directly from the light socket. The list
of parts necessary to construct such an amplifier
is given on this Sheet. The circuit diagram is given
on Laboratory Sheet No. 149.

An amplifier of this type is well suited for use
with a small receiver consisting of one or more stages
of radio-frequency amplification and a detector.
The circuit has been so designed that B voltages
for the r. f. and detector tubes can be obtained
from the audio amplifier device.

The following parts are necessary to construct
this amplier.

A—A. C. Tube, Type UXx-226 (cx-326) or Equiva-

lent.
B—ux-171 (cx-371) or Equivalent.
Ty, T—Two High-Quality Audio Transformers.
T;—Filament-Lighting Transformer to Supply
Tube A.
’I‘.——I’ower-SupFIy Transformer Designed for use
in 171 Type B Power Units.

L;, Ly—Filter Choke Coils.
tput Choke Coil.
Ci, C-—1-Mfd. Bypass Condensers.
C:, Ci—2 MIfd. Filter Condensers.
Cs—4-Mfd. Filter Condenser.
Cs, Cr, Ce—1-Mfd. Filter Condensers.
Cs—2-4-Mfd. Fixed Condenser.
Ri—30-Ohm Center-Tapped Resistance.
R2~—1500-Ohm Fixed Resistance Capable of Carry-
ing4 mA.
R5;—2000-Ohm Fixed Resistance Capable of Carry-
ing 20 mA.
Ri—Tapped Resistance for Use in Output of B

Power Units.

In wiring this amplifier, be sure to twist the fila-
ment leads to the two tubes, to prevent hum. C
bias for the first tube, A, is obtained from resis-
tance Rs; and resistance R; supplies the output
tube with grid bias.

The input terminals of the amplifier should con-
nect to the output of the detector tube, terminal
No. 1 connecting to the plate and ternmnal No. 2
to the detector B plus.

To prevent hum it is essential that the negative
B be carefully grounded.

No. 149 Rabpio BroapcasTt Laboratory Information Sheet December, 1927
Circuit Diagram of an A. C. Audio Amplifier
1o ——o o
Cs
Loud
Input Speaker
2
IS
To 110 Volts
60 Cycle AC.
o

=4

Here is the circuit diagram of an all a. ¢, audio amplifier. The list of parts is given on Sheet No. 148.
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Here is the Eveready

Layerbilt *‘B” Battery

No. 486, Eveready’s

longest-lasting provider
of Battery Power.

TURN your radio dial,
and presto! you turn your
home into a theater, a con-
cert hall, a lecture room, a
cabaret, a church, or what-
ever you will. Turn the dial
and your attentive ear does
the rest. That is all there is
to this magic of radio.

Or almost all. If a radio
set is to work at its very best,
attracting no attention to
itself, creating for you the
illusion that can be so con-
vincing, you must pay a
little attention to the kind
of power you give it. There
is but one direction, a
simple one—use Battery
Power. Only such power is
steady, uniform, silent. It is
called by scientists pure

Direct Current. Any other
kind of current in your

EVEREADY

Radlo ) Batteries

~they last longer

full

Radio is better with Battery Power

radio set may put a hum
into the purest note of a
flute, a scratch into the song
of the greatest singer, a
rattle into the voice of any
orator.

Don’t tamper with tone.
Beware of interfering with
illusion. Power that reveals
its presence by its noise is
like a magician’s assistant
who gives the trick away.
Use batteries—use the Ever-
eady Layerbilt “B’ Battery
No. 486, the remarkable
battery whose exclusive,
patented construction makes
it last longest. It offers you
the gift of convenience, a

o f

things

www americanradiohistorv com

gift that you will appreciate
almost as much as you will
cherish the perfection of
reception that only Battery
Power makes possible.

NATIONAL CARBON CO., INC.
New York [i|r =

{ San Francisco

Unit of Union Carbide and Carbon Corporation

Tuesday night is Eveready Hour
Night—9 P. M., Eastern Standard

Time

WEAF-New York
WJAR—Providence
WEEI-Boston
WFI-Philadelphia
WGR—-Buffalo
WCAE—Pittsburgh
WSAI-Cincinnati
WTAM~Cleveland

WOC-Davenport
KSD-St. Louis
Minneapolis

WeEo {Sl Paul
WDATF—-Kansas City
WRC—Washington
WGY—Schenectady
WHAS—Louisville

Yyou

WWJI—-Detroit
WGN—Chicago

WSB—-Atlanta
WSM—Nashville
WMC—Memphis

Pacific Coast Stations—

P. M., Pacific Standard Time

KPO-KGO—-San Francisco
KFOA-KOMO-Secattle
KFI-Los Angeles
KGW—Portland

shouldn’

149

miss
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DY ¢ ¢

FOR
CHRISTMAS

The gift of gifts for the
set owner.

Makes radio more con-
venient because it hand-
les the switching of the
trickle charger and B
eliminator automatic-
ally. Controls charger
or eliminator separately
or both in combination.

When the set is turned
on the trickle charger is
cut out and the B elim-
inator 1s switched 1n.
When the set 1s turned
off the trickle charger is
cut in and the B elin-
inator is switched off.

Jetter reception and
greater satisfaction are
assured. The A battery
is charging when the set
is not in use. Itisalways
recady with plenty of
kick when the set is
turned on. The B elim-
inator is on only when
the set is in use; the
tubes last longer and
give better service, and
there 18 no waste of
power.

No. t44—Series Type
$5.00

YAXLEY MFG. CO.
Dept. B

9 So. Clinton St., Chicago
I +
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Oscillation Control

THE USE OF NEUTRALIZATION

IT HAS been pointed out many times that an or-
dinary three-element tube has an inherent ten-
dency to oscillate due to the feed-back that occurs
from the plate circuit to the grid circuit through the
grid-plate capacity, indicated by dotted lines in
the accompanymg diagram. This diagram repre-
sents the circuit of a smgle-stage of tuned radio-
frequency amphﬁcatlon, using the Rice system of
neutralization, and the following explanation will
make clear why the tube tends to oscillate and why
the tendency to oscillate can be overcome by using
some system of neutralization.

When a tube acts as an amplifier, the voltage
developed in the plate circuit is greater than the
voltage originally impressed on the grid circuit
and, conscquemly. if the plate circuit is coupled
to the grid circuit in any manner whatsoever, cur-
rent will tend to flow from the point of high poten-
tial, that is the plate, to a point of lower potential,
in this case the grid. If this current {lowing to the
grid circuit has the same phase as the original sig-
nal impressed on the grid, then the grid voltage
will become somewhat greater and will be equal to
the original signal in the grid circuit plus the volt-
age induced in the grid circuit from the plate. An
increase in the grid voltage agam produces an in-
crease in plate voltage which in turn reacts back
on the grid until the voltage is increased to a point
where the losses in the circuit are overcome, and
then the tube breaks into continuous oscillation.

It should be evident that if we can place in the
circuit some device that will impress a potential

on the grid kind ot ar equal and opposite to that
caused by the coupling between the grid and
plate, then the resu.tant effect will be zero and
the tendency for the circuit to build up and break
into continuous oscillation will be nullified. The
Rice sxztem of neutralization is one way of doing
this, circuit for which is shown in the accom-
panying diagram. The gnd-plate capacity is shown
in dotted Yines and this is the capacity through
which current flows from the plate to the grid cir-
cuit and which ordinarily causes the tube to oscil-
late. This canacuty is neutralized in the Rice sys-
tem by conniecting condenser Cn as indicated.

Grid'Platf Capacity

—_——r——
0 . '

LT

No. 151

RAD10 BROADCAST Laboratory Information Sheet

December, 1927

Single-Control

BOOSTING SENSITIVITY

ON LABORATORY Sheet No. 33, October, 1926,
some facts were given regarding the tandem
tuning of several condensers, to decrease the number
of controls. It was pointed out that, to obtain
single control, it is necessary to overcome the
effect of the antenna circuit in some manner.
and that a common method of doing this is as in-
dicated in sketch A on this Sheet. The owner of a
receiver of this type may greatly increase its sen-
sitivity by connecting a variometer between the
antenna and ground posts as indicated in sl:cich
B. This, of course, adds one more control to the set
but in those cases where greater sensitivity is neces-
sary, the addmonal control is justified.

The increase in sensmwty that results when the
variometer is used in the antenna circut is due to
the fact that it brings the antenna into resonance
with the signals being received and the resultant
gain in amplification is practically equal to that
which would be obtained from an additional stage
of radio-frequency amplification.

In some cases when this variometer is used,
will be found that the receiver tends to oscillate.
or actually does oscillate, when all of the circuits
are brought into resonance. Fortunately, however,
most single-control receivers have a volume control
in the radio-frequency system and it will be found
that, by cutting down the volume control, : point
will be reached where the set will stop osciliating
and usually the actual volume obtained with the
antenna circuit tuned will be mwch greater than

that obtained before with the volume control turned
to the “maximum’ position. The tendency of the
circuit to oscillate can also be lessened by some-
what decreasing the r. f. plate voltage.

< I st.RF.

2nd.RF.

Hll

.111}
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Speech

SOURCES OF INFORMATION

’I‘HE nature of speech has been the subject of
many scientific inquiries and many of the in-
vestigations in connection with speech have been
recorded in various scientific journals.

Back in 1873, Alexander Graham Bell, familiar
to us as the inventor of tne telepnone, did con-
siderable work in analyzing speech and in “de-
vising methods of exhibiting the vibrations of
sounds opticallly,” and much of the recent research
has been done by engineers and thsncnsts associated
with the laboratories of the telephone companies.

A bnbhograf)hy is given below of some of the im-
portant articles and books on the subject with
which we are familiar. This bibliography is by no
means complete in itself but if the references given
are studied it will be found that some of them con-
tain many references to other papers on the sub-
ject. I. B. Crandall's article, in the October, 1925,
Bell Systemn Technical Journal, in particular, con-
tains about twenty-six references to other sources
of information on speech and related subjects.

REFERENCE SOURCES
Bell System Technical Journal

C. F. Sacia and C. J. Beck; ‘The Power of Fun-
damental Speech Sounds.” July, 1926.

www americanradiohistorv com

I. B. Crandall: “Sounds of Speech.” October,
1925.

C. F. Sacia: “Speech Power and Energy.” Oct-
ober, 1925.

Irving B. Crandall: “Dynamical Study of the
Vowel nds.”” January, 1927.

C. R. Moore and A.
for the Voice Frequency Range."”

S. Curtis: ““An Analyzer
April, 1927.

Journal of the American Institute of Electrical
ngineers

Jones; ‘“The Nature of Language " April, 1924.

Martin and Fletcher: ‘““High-Quality Transmission
agg Reproduction of Speech and Music:” March.
1924.

Maxfield and Harrison: “Method of High
Quality Recording and Reproducing of Music and
ngegch Based on Telephone Research.”” March,
1926.

Books

Miller: Science of Musical Sounds. Second Edi-
tion. Macmillan.

Sabine: Collected Papers on Acoustics. Harvard
University Press.
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[T great improvements
in radio power hare been

made by Baﬂ(ite

s e A9 Contains no bat-
Balkite “A tery. The same
as Balkite “AB,” but for the “A”circuit
only. Enables owners of Balkite “B” to
make a complete light socket installa-
tion at very low cost. Price $35.00.

=

. e Oneof the long-
Balkite “B est Iiv{d dew'cgs
inradio. The accepted tried and proved
light socket “B” power supply. The
first Balkite “B,” after 5 years, is still
rendering satisfactory service. Over
300,000inuse. Three models: “B”-W,
67-90 volts, $22.50; “B"-135,% 135
volts, §35.00; “B™-180, 180 volts,
$42.50. Balkite now costs nomore than
the ordinary “B” eliminator.

FIRST noiseless battery charging.
Then successful light socket “B”
powet. Then trickle charging. And to-
day,mostimportantofall, Balkite“AB,”
a complete unit containing no battery
in any form, supplying both “A” and
“B” power directly from the light sock-
et, and operating only while the set is
in use. The great improvements in ra-

dio power have been made by Balkite.

The famous
Balkite electrolytic principle

This pioneering has been important.
Yetalone itwould never have made Bal-
kite one of the best known names in
radio. Balkite is today the established
leader because of Balkite performance

in the hands of

radio dealer Balkite is a synonym for
quality. '

Because the electrolytic rectification
developed and used by Balkite is so re-
liable that today it is standard on the
signal systems of most Americanas well
as Europeanand Oriental railroads. Itis
this principle that does away with the
necessity of using tubes for rectifying
current— that makes all Balkite Radio
Power Units, including the new Balkite
“A” and “AB,” permanent equipment
with nothing to wear out ot replace.

Balkite has pioneered —but not at
the expense of the public.

Radio power
with batteries or without

its owners.

Because with
2,000,000 units
in the field Bal-
kite has a record
of long life and
freedom from
trouble seldom

Today, whatever
type of radio set
you own, what-
ever type of pow-
er equipment you
want (with bat-
teries or without)
Balkite has it.
And production

Is so enormous

equalled in any
industry.
Because the
first Balkite “B,”
purchased 5 years
ago, is still in use.

Licensed under Andrews Hammond Patent

Balkite “AB” Contains no battery.

A complete unit, replacing both “A”and “B” bat-
teries and supplying radio current directly from
the light socket. Contains no battery in any form.
Operates only while the set is in use. Two models:
“AB” 6-135,* 135 volts “B” current, $64.50;

that prices are as-
tonishingly low.
Your dealer will
recommend the Bal-
kite equipment you

»- §E o Because to your A 6:180; ‘%{:&’il:f;’gg"‘ggéi’gfc'al model for o0 for your set.
Balkite Chargers FANSTEEL PRODUCTS COMPANY, INC., NORTH CHICAGO, ILLINOIS

Standard for “A” batteries. Noiseless.
Can be used during reception. Prices
drastically reduced. Model *J,”* rates
2.5 and .5 amperes, for both rapid and
trickle charging, g17.50. Model “IN”*
Trickle Charger, rate .5 and .8 am-
peres, $g9.50. Model “K” Trickle
Charger, 7.50.

*Special models for 25-40 cycles at
slightly higher prices. Prices are higher
West of the Rockies and in Canada.

I

Licensees for Germany:
Siemens & Halske, A. G. Wernerwerk M
Siemensstadt, Berlin

FAN STEE

B

Sole Licensees in the United Kingdom:

Messrs. Radio Accessories Ltd., 9-13 Hythe Rd.

Willesden, London, N. W. 10

zﬂkitc—:

o -

“Radio Power Units —
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Perfect Radio Parts
for Discriminating

Set Builders

The BRADLEYUNIT-A

-

is a fixed resistor that is moldzd and
heat-treated under high pressure. It
does not rely on glass or hermetic
sealing for protection against mois-
ture. Is notaffected by temperature,
moisture, or age. The ideal fixed
resistor for B-eliminator hookups.

The BRADLEYOHM-E

isstandard
equipment
for accu-
rate plate
voltage
control on
many lead-
ing B-elim-
inators.
Scientifi-
cally-treated discs in the Bradley-
ohm-E provide noiseless, stepless
plate voltage control.

The BRADLEYLEAK

A vari-
able grid
leak that
provides
perfect
grid leak
adjust-
ment,
thereby
provid-
ing the
best possible results with any tube.

The ideal
filament
control.
Gives noise-
less, stepless
control for
all tubes.
Can be easi-
ly installed ;
in place of wire wound rheostats.

When you build a set or B-elimina-
tor, demand Allen-Bradley Perfect
Radio Resistors to secure best results

Manufacturers’ Booklets

A Varied List of Books Pertaining to Radio and Allied
Subjects Obtainable Free With the Accompanying Coupon

EADERS may oblain any of the booklets listed below by use-
ing the coupon printed on page 168. Order by number only.

1. FiLament CoNTROL—Problems of filament supply,
voltage regulation, and effect on various circuits. RAbIALL
CoMPANY.

2. Harp RusBER Paners—Characteristics and proper-
ties of hard rubber as used in radio, with suggestions on
how to “work” it. B. F. Goobrich RuBser CompaNy.

3. TrRaNsFORMERs—A booklet giving data on input and
output transformers. PACENT ELECTRIC COMPANY.

4. ResisTaNce-CoupLED AMPLIFIERS—A general dis-
cussion of resistance coupling with curves and circuit dia-
grams. CoLE Rapto MANUFACTURING COMPANY,

5. CArRBORUNDUM IN Rapio—A book giving pertinent
data on the crystal as used for detection, with hook-ups,
and a section giving information on the use of resistors.
THEe CArBoRUNDUM COMPANY,

6. B-FLiminaToR ConsTRUcTioN—Constructional data
on how to build. AMERICAN ELECTRIC COMPANY.

7. TRANSFORMER AND CHOKE-COUPLED AMPLIFICA-
TioN—Circuit diagrams and discussion. ALL-AMERICAN
Rap1o CORPORATION.

8. ResisTancE UNiTs—A data sheet of resistance units
and their application. WARD-LEONARD FLECTRIC COMPANY,

9. VoLume ConTRoL—A leaflet showing circuits for
distortionless control of volume. CENTRAL RADIO LABORA-
TORIES.

10. VARIABLE RESISTANCE—As used in various circuits.
CEeNTRAL RADI0 LABORATORIES.

11. Resistance CoupLinG—Resistors and their ap-
lication to audio amplification, with circuit diagrams.
DeJur Probucts Company.

12. DisTorTiION AND WHAT Causes IT—Hook-ups of
resistance-coupled amplifiers with standard circuits, ALLEN-
BRADLEY CoMPANY.

15. B-FELimiNATOR AND POwEgER AMPUFIER—Instruc-
tions for assembly and operation using Raytheon tube.
GENERAL Rabio ComPANY.

15a. B-ELimINATOR AND PoweR AMPLIFIER—Instruc-
tions for assembly and operation using an R. C. A. rectifier.
GeNERAL Rapio ComPANY,

16. VaRiaBLE CONDENSERS—A description of the func-
tions and characteristics of variable condensers with curves
and specifications for their application to complete receivers.
ALiLEN D. CARPWELL MANUFACTURING COMPANY.

17. BAKELITE—A description of various uses of bakelite
in radio, its manufacture, and its properties. BAKELITE
CORPORATION.

19. PoweR SuppLY—A discussion on power supply with
particular reference to lamp-socket operation. Theory
and constructional data for building power supply devices.
AcCME APrARATUS COMPANY.

20. Aubio AmpLIFICATION—A booklet containing data
on audio amplification together with hints for the construc-
tor. ALL AMERICAN Rapio CoRPORATION.

21. HicH-FREQUENCY DRIVER AND SHORT-WAVE WaAVE-
meTeR—Constructional data and application. BurGEss
BATTERY CoMPANY.

36. Auvpto-FreQuency CHOKES—A pamphlet showing
g:sitions in the circuit where audio-frequency chokes may

used. SamsoN ELECTRIC COMPANY.

47. Rapto-FrRegueNcy Cnoxes—Circuit diagrams il-
lustrating the use of chokes to keep out radio-frequency
currents from definite points. SAMsoN ELECTRIC COMPANY,

48. TRANSFORMER AND IMPEDANCE DATA—Tables giving
the mechanical and electrical characteristics of transformers
and impedances, together with a short description of their
use in the circuit. SamsoN ELecTRiC COMPANY.

40. Bypass CoNDENSERs—A description of the manu-
facture of bypass and filter condensers. LEsLIE F. MUTER
CoMPANY.

s0. Aupio ManuaL—Fifty questions which are often
asked regarding audio amplification, and their answers.
AMERTRAN SALES COMPANY, INCORPORATED.

51. SHORT-WAVE Receiver—Constructional data on a
receiver which, by the substitution of various coils, may be
made to tune from a frequency of 16,660 kc. (18 meters) to
1900 kc. (150 meters). SILVER-MARSHALL, |INCORPORATED.

52. AUpIo QUALITY—A booklet dealing with audio-fre-
quency amplification of various kinds and the application
to well-known circuits. SILVER-MARSHALL. |NCORPORATED.

56. VAriABLE CONDENSERS—A bulletin giving an
analysis of various condensers together with their charac-
teristics. GENERAL Rap1o ComPany.

57. FILTER Data—Facts about the filtering of direct
current supplied by means of motor-generator outfits used
with transmitters. ELECTRIC SPECIALTY COMPANY.

50. REsisTANCE CourLiING—A booklet giving some
general information on the subject of radio anfthe applica-
tion of resistors to a circuit. DAVEN RADio CORPORATION.

60. REsisToRs—A pamphlet giving some technical data
on resistors which are capable of dissipating considerable
energy; also data on the ordinary resistors used in resistance-
coupled amplification. THE CRESCENT Rapio SuppLy
CoOMPANY.

62. Rapto-FREQUENCY AmpLiFicaTion—Constructional
details of a five-tube receiver using a special design of radio-
frequency transformer. CamriELD Rabio MrG. ComPaNy.

63. Five-TuBe ReceiveR—Constructional data on
building a receiver. AERo PRODUCTS, | NCORPORATED.

64. AMPLIFICATION WiTHOUT DistorTion—Data and
curves illustrating the use of various methods of amplifica-
tion. ACME ApPARATUS COMPANY.

66. Super-H eTERODYNE—Constructional details of a
seven-tube set. G. C. Evans Company.

70. IMPROVING THE Aupio AmpLIFIER—Data on the
characteristics of audio transformers, with a circuit diagram
showing where chokes, resistors, and condensers can be used.
AMERICAN TRANSFORMER COMPANY. .

72. PLATE Suppiy SysTEm—A wiring diagram and lay-
out ?'lan for a plate supply system to be used with a power
amplifier. Complete directions for wiring are given. AMER-
TRAN SALES CoMPANY.
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80. Five-Tuse RECEIVER—Data are given for the con-
struction of a five-tube tuned radio-frequency receiver.
Complete instructions, list of parts, circuit diagram, and
template are given. ALL-AMERICAN Raplo CORPORATION.

81. BETTER TuninG—A booklet giving much general in-
formation on the subject of radio reception with specific il-
lustrations. Primarily for the non-technical home construc-
tor. BREMER-TULLY MANUFACTURING COMPANY.

82. Six-TuBe REcEIWVER—A booklet containing photo-
graphs, instructions, and diagrams for building a six-tube
shielded receiver. SILVER-MARSHALL, INCORPORATED,

83. Socker PowerR DEevicEe—A list of parts, diagrams,
and templates for the construction and assembly of socket
power devices. JEFFERSON ELECTRIC MANUFACTURING Com-
PANY.

84. Five-Tuse Eguamatic—Panel layout, circuit dia-
grams, and instructions for building a five-tube receiver, to-
gether with data on the operation of tuned radio-frequency
transformers of special design. KarRas ELECTRIc CompaNY.

85, FiLTER—Data on a high-capacity electrolytic con-
denser used in filter circuits in_connection with A socket
power supply units, are given in a pamphlet. THE ABOX
ComPANY.

86. SHORT-WAVE RECEIVER—A booklet contaimning data

on a short-wave receiver as constructed for experimental
purposes. THE ALLEN D, CARDWELL MANUFACTURING
CORPORATION,
. 88. Surer-HETERODYNE CoONSTRUCTION—A booklet giv-
ing full instructions, together with a blue print and necessary
data, for building an eight-tube receiver. The GEORGE W.
WALKER COMPANY.

80. SHORT-WAVE TRANSMITTER—Data and blue prints
are given on the cor}struction of a short-wave transmitter,
together with operating instructions, methods of keying, and-
other qertment data. RAap1o ENGINEERING LABORATORIES.

90. |1MPEDANCE AMPLIFICATION—T he theory and practice
of a special type of dual-impedance audio amplification are
given. ALDEN MANUFACTURING COMPANY.

93. B-Socker Power—A booklet giving constructional
details of a socket-power device using either the BH or 313
type rectifier. NaTioNnaL CompPany, INCORPORATED.

.94 Power AmpLiFier—Constructional data and wiring
diagrams of a power amplifier combined with a B-supply
unit are given. NATIoNAL COMPANY, INCORPORATED.

.100. A, B, anp C SockeT-Power SuppLy—A booklet
giving data on the construction and operation of a socket-
!I’.°W°’ supply using the new high-current rectifier tube.

HE Q. R. S. Music Company.

101. UsinGg Crokes—A folder with circuit diagrams of
the more popular circuits showing where choke coils may
be placecr to produce better results. SAmsoNn ELECTRIC
CoMPANY.

ACCESSORIES

22. A Primer ofF ELectricityY—Fundamentals of
electricity with special reference to the application of dry
cells to radio and other uses. Constructional data on buzzers,
automatic switches, alarms, etc. NaTionaL CarBon Com-
PANY.

23. AutomaTic RELAY CoNNECTIONs—A data sheet
showing how a relay may be used to control A and B cir-
cuits. YAXLEY MANUFACTURING COMPANY.

25. ELECTROLYTIC RECTIFIER—Technical data on a new
type of rectifier with operating curves. KopeEt Rabio
CORPORATION,

.26. DRy CEetLs ForR TRANSMITTERS—Actual tests
given, well illustrated with curves showing exactly what
may be expected of this type of B power. BURGESS BATTERY
CoMmPANY. .

27. DRrY-CELL BATTERY CAPACITIES FOR RADIO TRANS-
miTTERS—Characteristic curves and data on discharge tests.
BURGESS BATTERY COMPANY.

28. B BatTERY LiFe—Battery life curves with general
curves on tube characteristics. BurGess BATTERY Com-
PANY,

29. How To MAKE Your SET WORK BETTER—A non-
technical discussion of general radio subjects with hints on
how reception may be bettered by using the right tubes.
UniTeED RADIO AND ELECTRIC CORPORATION.

30. Tuse CHARACTERISTIcS—A data sheet giving con-
stants of tubes. C. E. MANUFACTURING COMPANY.

31. FuncTioNs OF THE Loup SpeEaker—A short, non-
technical general article on loud speakers. AmpLioN Cor-
PORATION OF AMERICA.

32. METERS FOR RADIO—A catalogue of meters used in
radio, with connecting diagrams. BURTON-ROGERS Com-
PANY.

33. SWITCHBOARD AND PORTABLE METERs—A booklet
giving dimensions, specifications, and shunts used with
various meters. BuRToN-RoGERs CoMPANY.

34. CosT OF B BaTTERIES—An interesting discussion
of the relative merits of various sources of B supply, HART-
FORD BATTERY MANUFACTURING COMPANY.

35. STORAGE BATTERY OPERATION—AnN illusirated
booklet on the care and operation of the storage battery.
GENERAL LEAD BATTERIES COMPANY.

36. CHARGING A AND B BATTERIEs—Various ways of
connecting up batteries for charging purposes. WESTING-
HOUSE UNION BATTERY COMPANY.

37. CHoosING THE RIGHT RaApiO BAaTTERY—Advice on
what dry cell battery to use; their application to radio,
with wiring diagrams. NationaL CARBON COMPANY.

53. Tuse REACTivATOR—Information on the care of
vacuum tubes, with notes on how and when they should be
reactivated. THE STERLING MANUFACTURING COMPANY.

54. ARRESTERS— Mechanical details and principles of the
vacuum type of arrester. NATIoNAL ELECTRIC SPECIALTY
COMPANY.

55, CapaciTy ConnecTorR—Description of a new device
for connecting up the various parts of a receiving set, and
at the same time providing bypass condensers between the
leads. Kurz-KascH CompANY.

(Continued on page 168)
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Vital Factors

Type 285
Audio Transformer

The Type 285 transformers give high
and even amplification of all tones
common to speech, instrumental, and
vocal music. Available in two ratios.

Type 285-H Audio Transformer.
Price $6.00

Type 285-D Audio Transformer.
Price $6.00

Type 367
Output Transformer

This_unit adapts the impedance of
an audio amplifier to the input of any
cone type speaker, thus promoting
better tone quality and protecting the
speaker wmdmgs against possible ﬁam-
ape from A. C. voltages. Similar in
appearance to the Type 285.

Type 367 Output Transformer.
Price $5.00

Type 441 Push-Pull Amplifier

The Type 441 is completely wired and consists of two high quality push-pull trans-
formers, with necessary sockets and resistances mounted on a nickel finished metal
ower Or semi-power tube to increase the un-
e result that better quality is reproduced from
the loudspeaker with more volume than is obtained from other methods of coupling.

Licensed by the R. C. A. and through terms of the license may be sold with tubes only.

base board.

['ype 441 Push-Pull Amplifier

Type UX-226 or CX-326 Amplifier Tube
Type UX-171 or CX-371 Amplifier Tube.

It may be used with any
distorted output of the amplifier with t

in attaining

Quality Repro

High quality reproduction depends upon three things:
correctly designed coupling units, proper use of ampli-
fier tubes, and an efficient reproducmg device.

For over a decade the subject of audio frequency
amplification has been extensively studied in the labora-
tories of the General Radio Company with particular
attention given to the design of coupling units.

As a result of this exhaustive research the General
Radio Company has been, and is, the pioneer manufac-
turer of high quality Audio Transformers, Impedance
Couplers, and Speaker Filters.

The latest contribution to quality amplification 1s the
type 441 Push-Pull Amplifier, which is mounted on a
nickel finished metal base-board and is completely wired.

If the amplifier of your receiver is not bringing out

. the rich bass notes and the mellow high tones as well as

those in the middle register why not rebuild your ampli-
fier for Quality Reproduction with General Radio coupling
units?

. - - * °
Write for our Series A of amplification booklets de-
scribing various amplifier circuits and units.

GENERAL RADIO COMPANY
Cambridge, Mass.

standard type of recelver
from the adjustable *

*B’’ voltage taps.
also available.

Price $20.00
. 3.00
‘¢ 4.50

duction

Type 373
Double Impedance
Coupler
ody prefer the impedance cou pling
method of amplification to resistance
coupling as lower plate voltages may
be used and greater amphﬁcanon may
be obtained. The T pc 73 is con-
tained in a metal shel connected
in a circuit in precisely the same man-
ner as a transformer.
Type 373 Double Impedance Coupler.
Price $6.50
Type 387-A
Speaker Filter
The Type 387-A consists of an in-
ductance choke with condenser. It
offers 2 high impedance to audio fre-
quency current and forces these cur-
rents to pass through a condenser into
the speaker, thereby improving tone
quality and protecting the speaker
windings.
Type 387-A Speaker Filter.
Price $6.00

Type 445 Plate Supply and Grid Biasing Unit

The Type 445 meets the demand for a thoroughly dependable light socket plate
supply and grid blasmg unit that is readily adaptable to the tube requirements of any
Any combination of voltages from 0 to 100 may be taken
A variable grid bias voltage from 0 to 50 is
The unit is designed for use on 105 to 125 volt (50 to 60 cycle) A. C.
lines and uses the UX-280 or CX-380 rectifier tube.

Licensed by R. C. A. and through terms of the license may be sold with tube only.

Type 445 Plate Supply and Grid Biasing Unit
Type UX-280 or CX-380 Rectifier Tube....

Price $55.00
. 5.00

LABORATORY EQUIPMENT
Parts and Accessories
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“RADIO BROADCAST’S” DIRECTORY OF
MANUFACTURED RECEIVERS

€ A coupon will be found on page 172. All readers who desire additional
information on the receivers listed below need only insert the proper num-

KEY TO TUBE ABBREVIATIONS

99—60-mA. filament (dry cell)
01-A—Storage battery 0.25 amps. filament
12—Power tube (Storage battery)
71—Power tube (Storage battery)
16-B—Half-wave rectifier tube
80—Full-wave, high current rectifier
81—Half-wave, high current rectifier
Hmu—High-Mu tube for resistance-coupled audio
20—Power tube {(dry celf)

10—Power Tube (Storage battery)
00-A—Special detector

13—Full-wave rectifier tube
26—Low-voltage high-current a. c. tube
27—Heater type a. c. tube

Direct CURRENT RECEIVERS

NO. 424. COLONIAL 26

Six tubes; 2 t. r. f. (01-A), detector (12), 2 trans-
former audio (0l1-A and 71). Balanced t. r. f. One to
three dials. Volume control: antenna switch and poten-
tiometer across first audio. Watts required: 120. Con-
sole size: 31 x 38 x 18 inches. Headphone connectiors.
The filaments are connected in a series parallel arrange-
ment. Price $250 including power unit.

NO. 425. SUPERPOWER

Five tubes: All O1-A tubes. Multiplex circuit. Two
dials. Volume control: resistance in r. f. plate. Watts
required: 30. Antenna: loop or outside. Cabinet sizes:
table, 27 x 10 x 9 inches; console, 28 x 50 x 21. Prices:
table, $135 mcludlnf power unit; console, $390 includ-
ing power unit and loud speaker.

A. C. OPERATED RECEIVERS

NO. 508. ALL-AMERICAN 77, 88, AND 99

Six tubes; 3 t. r. {. (26). detector (27), 2 transformer
audio (26 and 71). Rice neutralized t. r. f. Single drum
tuning. Volume control: potentiometer in r. f. flate.
Cabinet sizes: No. 77, 21 x 10 x 8 inches; No. 88 Hiboy,
25 x 38 x 18 inches; No. 99 console, 1274 x 43 x 20 inches.
Shielded. Output device. The ﬁlaments are supplied
by means of three small transformers. The plate supply
employs a gas-filled rectifier tube. Voltmeter in a. c.
supply line. Prices: No. 77, $150, 1ncludmg power unit;
No. 88, $210 including power unlt No. 99, $285 in-
cluding power unit and loud speaker o

NO. 509. ALL-AMERICAN "“DUET"; “SEXTET"”

Six tubes: 2 t. r. f. (99), detector (99), 3 transformer
audio (99 and 12). Rice neutralized tr.f. Two dials.
Volume control resistance in r.f. plate Cabmet sizes:
“Duet, " 23x 56 x 16} inches; **Sextet,” 22} x 134 x 15}
inches. Shielded. Output device. The 99 ﬁlaments are
connected in series and supplied with rectified a.c.,
while 12 is supplied with raw a.c. The plate and fila-
ment supply uses gaseous rectrﬁer tubes. Milliammeter
on power unit. Prices: "'Duet,” $160 including power
unit; “Sextet,” $220 including power unit and loud
speaker.

NO. 511. ALL-AMERICAN 80, 90, AND 115

Five tubes; 2 t.r.f. (99), detector (99), 2 transformer
audio (99 and 12). Rice neutralized t.rf. Two dials.
Volume control: resistance in r.f. plate. Cabinet sizes:
No. 80, 23} x 121 x 15 inches; No. 90, 374 x 12 x 12}
inches; No. 115 Hrboy. 24 x 41 x 15 inches. Coils indi-
v1dually shielded. Output device. See No. 509 for
power_supply. Prices: No. 80, $135 mcludmg power
unit; No. 90, $145 including power unit and compart-
ment; No. 115. $170 including power unit, compart-
ment, and loud speaker.

NO. 510. ALL-AMERICAN 7

Seven tubes; 3 t.r.f. (26), 1 untuned r.f. (26), detector
27, 2 transformer audio (26 and 71). Rice neutralized
tr.f. One drum. Volume control resistance in r.f.
plate. Cabmet sizes: Soverelgn console, 30} x 60}
x 19 mches. ‘Lorraine’ Hiboy, 25} x 53} x 17} inches;
“Forte' cabinet, 254 x 134 x 17} mches For ﬁlament
and plate supply See No. 508. Prices: *‘Sovereign”
$460; ** Lorraine” $360; ** Forte” $270. All prices include
power unit. First two include loud speaker.

NO. 401. AMRAD AC9

Six tubes; 3 t.r.f. (99), detector (99), 2 transformer
(99 and 12). Neutrodyne. Two dials. Volume control:
resistance across 1st audio. Watts consumed: 50. Cabi-
net size: 27 x 9 x 111 inches. The 99 filaments are con-
nected in series and supplied with rectified a.c., while
the 12 is run on raw a.c. The power unit, requiring two
16-B rectifiers, is separate and supplies A, B, and C
current. Price $142 including power unit.

NO. 402. AMRAD AC5

Five tubes. Same as No. 401 except one less r.f.
stage. Price $125 including power unit.

NO. 536. SOUTH BEND

Six tubes. One control. Sub-panel shielding. Binding
Posts. Antenna: outdoor. Prices: table, $130, Baby
Grand console, $195.

NO. 537. WALBERT 26

Six tubes; five Kellogg a.c. tubes and one 71. Two
controls. Volume control: variable plate resistance.
[sofarad circuit. Output device. Battery cable. Semi-
shielded. Antenna: 50 to 75 feet. Cabinet size: 103 x
2% x 16! inches. Prices: $215; with tubes, $250.

NO. 484. BOSWORTH, B5

Five tubes; 2 t.r.f. (26), detector (99), 2 transformer
audio (specxal a.c. tubes) T.r.f. circuit. Two dials.
Volume control: potentiometer. Cabinet size: 23 x 7
x 8 inches. Output device included. Price $175.

NO. 406. CLEARTONE 110

Five tubes; 2 tr.f., detector, 2 transformer audio.
All tubes a. c. heater type. One or two dials. Volume
control: resistance in r. f. plate. Watts consumed: 40.
Cabinet size varies. The plate supply is built in the
receiver and requires one rectifier tube. Filament sup-
ply through step down transformers. Prices range from
$1l:7>e5 to $375 which includes 5 a.c. tubes and one rectifier
tu

NO. 407. COLONIAL 25

Six tubes; 2 t. r. f, (01-A), detector (99), 2 resistance
audio (99). 1 transformer audio (10). Balanced t.r.f.
circuit. One or three dials. Volume control: Antenna
switch and potentiometer on 1st audio. Watts con-
sumed: 100. Console size: 34 x 38 x 18 inches. Output
device. All tube filaments are operated on a. c. except
the detector which is supplied with rectified a.c. from
the plate supply. The rectifier employs two 16-B tubes.
Price $250 including built-in plate and filament supply.

NO. 507. CROSLEY 602 BANDBOX

Six tubes; 3 t.r.f. (26), detector (27), 2 transformer
audio (26 and 71). Neutrodyne circuit. One dial,
Cabinet size: 17} x 5} x 7} inches. The heaters for the
a.c.tubes and the 71 filament are supplied by windings in
B unit transformers available to operate either on 25 or
60 cycles. The plate current is supplied by means of
rectifier tube. Price $65 for set alone, power unit $60.

NO. 408. DAY-FAN “DE LUXE"

Six tubes; 3 t.r.f., detector, 2 transformer audio. All
01-A tubes. One dial. Volume control: potentlometer
across r.f. tubes. Watts consumed: 300. Console size:
30 x 40 x 20 inches. The filaments are connected in
series and supplied with d.c. from a motor-generator
set which also supplies B and C current. Output de-
vice. Price $350 including power unit.

NO. 409. DAYCRAFT 5

Five tubes; 2 t.r.f., detector, 2 transformer audio.
All a. c. heater tubes. Reflexed t.r.f. One dial. Volume
control: potentiometers in r.f. plate and 1st audio.
Watts consumed: 135. Console size: 34 x 36 x 14 inches.
Output device. The heaters are supplied by means of
a small transformer. A built-in rectifier supplies B
and C voltages. Price $170, less tubes. The following
have one more r.f. stage and are not reflexed: Day-
craft 6, $195; Dayrole 6, $235; Dayfan 6, $110. All
prices iess tubes.

NO. 469. FREED-EISEMANN NRI11

Six tubes; 3 t.r.f. (01-A), detector (01-A), 2 trans-
former audio (01-A and 71). Neutrodyne. One dial.
Volume control; potentiometer. Watts consumed: 150.
Cabinet size: 193 x 10 x 10} inches. Shielded. Output
device. A spe(:lall power uait is inciuded employing a
rectifier tube. Price $225 including NR-411 power unit.

NO. 487. FRESHMAN 7F-AC

Six tubes; 3 t.r.f. (26), detector (27), 2 transformer
audio (26 and 71). Equaphase circuit. One dial. Volume
control: potentiometer across lst audio. Console size:
24} x 414 x 15 inches. Output device. The filaments and
heaters and B supply are all supplied by one power unit.
The plate supply requires one B0 rectifier tube. Price
$175 to $350, complete.

NO. 421. SOVEREIGN 238

Seven tubes of the a.c. heater type. Balanced t.r.f.
Two dials. Volume control: resistance across 2nd audio.
Watts consumed: 45. Console size: 37 x 52 x 15 inches.
The heaters are supplled by a small a. c. transformer,
while the plate is supplied by means of rectified a.c
using a gaseous type rectifier. Price $325, including
power unit and tubes.

NO. 517. KELLOGG 510, 511, AND 512

Seven tubes; 4 t.r.f., detector, 2 transformer audio.
All Kellogg a.c. tubes. One control and special zone
switch. Balanced. Volume control: special. Output de-
vice. Shielded. Cable connection between power supply
unit and receiver. Antenna: 25 to 100 feet. Panel 713
x 27} inches. Prices: Model 510 and 512, consoles, $495
complete. Model 511, consolette, $365 without loud
speaker.

NO. 496. SLEEPER ELECTRIC

Five tubes; four 99 tubes and one 71. Two controls.
Volume control: rheostat on r.f. Neutralized. Cable.
Output device. Power sup ’Ply uses two 16-B tubes.
Antenna: 100 feet. Prices: Type 64, table, $160 Ty &e
65, table, with built-in loud speaker, $l75
éztélsd:, $175; Type 67, console, $235; Type 78 console,

NO. 538. NEUTROWOUND, MASTER ALLECTRIC

Six tubes; 2 t.r.f. (01-A), detector (01-A), 2 audio
(01-A and two 71 in push-pull amplifier). The 01-A
tubes are in series, and are supplied from a 400-mA.
rectifier. Two drum“controls. Volume control: variable
plate resistance. Output device. Shielded. Antenna:
50 to 100 feet. Price:
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NO. 413. MARTI

Six tubes: 2 t.r.f., detector, 3 resistance audio. All
tubes a.c. heater type. Two dials. Volume control
resistance in r.f. plate. Watts consumed: 38. Panel size
7 x 21 inches. The built-in plate supply employs one
16-B rectifier. The filaments are supplied by a small
transformer. Prices: table, $235 including tubes and
rectifier; console, $275 including tubes and rectifier;
console, $325 including tubes, rectifier, and loud speaker.

NO. 417 RADIOLA 28

Eight tubes; five type 99 and one type 20. Drum
control. Super-heterodyne circuit. C-battery connec-
tions. Battery cable. Headphone connection. Antenna:
loop. Set may be operated from batteries or from the
power mains when used in conjunction with the model
104 loud speaker. Prices: $260 with tubes, battery
operation; $570 with model 104 loud speaker, a. c.
operation.

NO. 540 RADIOLA 30-A

Receiver characteristics same as No. 417 except that
type 71 power tube is used. This model is designed to
rate on either a. c. or d. c¢. from the power mains.
he combination rectifier—power—amplifier unit uses
two type 81 tubes. Model 100-A loud speaker is con-
tained in lower part of cabinet. Either a short 1ndoor
or long outside antenna may be used. Cabinet size:
42V x 29 x 173 inches. Price: $495.

NO. 541 RADIOLA 32

This model combines receiver No. 417 with the model
104 loud speaker. The power unit uses two type 81
tubes and a type 10 power amplifier. Loop is completely
enclosed and is revolved by means of a dial on the panel.
Models for operation from a. c. or d. c. power mains.
Cabinet size: 52 x 72 x 173 inches. Price: $895.

NO. 539 RADIOLA 17

Six tubes; 3 t. r. f. (26), detector (27), 2 transformer
audio (26 and 27). One control. Illuminated dial.
Built-in power supply using type 80 rectifier. Antenna:
100 feet. Cabinet size: 25:% X 7% x 8. Price: $130
without accessories.

NO. 545. NEUTROWOUND, SUPER ALLECTRIC

Five tubes; 2 t.r.f. (99), detector (99), 2 audio (99
and 71). The 99 tubes are in series and are supplied from
an 85-mA. rectifier. Two drum controls. Volume con-
trol: variable plate resistance. OQutput device. Antenna:
%.‘155%) 100 feet. Cabinet size: 9 x 24 x 11 inches. Price:

NO. 490. MOHAWK

Six tubes; 2 t.r.f., detector, 2 transformer audio. All
tubes a.c heater type except 71 in last stage. One dial.
Volume control: rheostat on r.f. Watts consumed: 40.
Panel size: 124 x 82 inches. Output device. The heaters
for the a.c tubes and the 71 filament are supplied by
small transformers. The plate supply is of the built-in
é}épg using a rectifier tube. Prices range from $65 to

45.

NO. 522. CASE, 62 B AND 62 C

" McCullough a.c. tubes. Drum control. Volume con-
trol; variaple high resistance in audio system. C-battery
connections. Semi-shielded. Cable. Antenna: 100 feet.
Panel size: 7 x 21 inches. Prices: Model 62 B, complete
with a.c. equipment, $185; Model 62 C, complete with
a.c. equipment, $235.

NO. 523. CASE, 92 A AND 92 C

McCullough a.c. tubes. Drum control. Inductive
volume control. Technidyne circuit. Shielded. Cable.
C-battery connections. Model 92 C contains output
device. Loop operated. Prices: Model 92 A, table, $350;
Model 92 C, console, $475.

BATTERY OPERATED RECEIVERS

NO. 542. PFANSTIEHL JUNIOR SIX

Six tubes; 3 t.r.f. (01-A), detector (01-A), 2 audio.
Pfanstiehl circuit. Volume control: variable resistance in
r.f. plate circuit. One dial. Shieided. Battery cable. C-
battery connections. Etched bronze pznel. Antenna: out-
door. Cabinet size: 9 x 20 x 8 inches. Price: $80, without
accessories.

NO. 512. ALL-AMERICAN 44, 45, AND 66

Six tubes; 3 t.r.f. (01-A, detector) 01-A, 2 transformer
audio (01- A and 71). Rice neutralized tr.f. Drum
control. Volume control: rheostat in r.f. Cabinet sizes:
No. 44, 21 x 10 x 8 inches; No. 55, 25 x 38 x 18 inches;
No. 66 271 x 43 x 20 inches. C-batter connections.
Battery cable. Antenna: 75 to 125 feet. Prices: No. 44,
$70; No. 55, $125 including loud speaker; No. 66, $200
including loud speaker.

NO. 428. AMERICAN Cé6

Five tubes; 2 t.r.f, detector, 2 transformer audio.
All 01-A tubes. Semi balanced t.r.f. Tnree dials. Fiate
current 15 mA. Volume control: potentiometer. Cabinet
sizes: table, 20 x 8} x 10 inches; console, 36 x 40 x 17
inches. Partially shielded. Ba;ter¥’ cable. C-battery
connections. Antenna: 125 feet. Prices: table, $30
consnle, $65 including loud speaker.

e
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MIRACO

rﬁ‘llsers Say:

Reporta from nsers everywhere

\\

TRIED MANY SETS—-MIRACO BEST
Miraco is best set I'veever heard.
It’s just the set I've always wanted
and I've hadso manysetsIgotjusta
little hard-bhoiled about believing
there were any sets perfect. I sure
got my wish. I'vehad just 104 sta-
tions. There’s about a station_ to
each number on dial. I get KFI |
(Cal.) every night. Had PWX last
night and got 6KW tonight good
and loud——~FRANCIS ARM-
BRUSTER, Cleveland, Ohio.

P.S. Youpackyourser.swonderful
HE KNOWS SETS ~READ THIS
I have built radios since they first
made their appearance and it has
been my é)leasure to build, repair
and sell them. For quahty, selec-
tivity and sensitivity itis my firm
belicf that the Miraco cannot be
excelled. I have provenbeyondany
shadow of doubt that it will out-
perform any otherradios. I bringin
the farthest distance with little or
no effort. The Mlmcoalso vesme
tone quality—UR IEARIL,

h\‘

>
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TRADE MARK REGISTERED

America’s big, old, reliable Ra-
dio Corporation* (8th successful

year) guarantees in its big, *

powerful, latest 6, 7and 8 tube
Miraco sets ‘‘the finest, most

homefullysatisfies you a Miraco
is unbeatable at any price for
beautiful, clear cathedral tone,
razor-edge selectivity, power-
ful distance reception, easy
operation, etc.—don’t buy it!
Your verdict final. Save or
make lots of money on sets and
ect]uipment—w rite Tor testimony
nearby users and Amazing
Special Factory Offer.

Miraco’s work equally fine
on “AC” electric house
current or with batteries.
Take your choice. Many thou-
sands of Miraco users—who
bought after thorough com-
parisons—enjoy programs Coast

Denlers & Write! rite s

at R

ustas Ty Lronrs eeo t’

MAGNIFICENT TONE~ SUPER SELECTIVE~POWERFUL DISTANCE GETTER \=
or Battery Set/

to Coast, Canada to Mexico,
loud and clear—with the mag-
nificent cathedral tone quality
of costliest sets. ‘Don’t con-
fuse Miraco’s with cheap,

A A - =< -= :
leave little for us to add. Theseare enjoyable performance obtain-  ‘‘squawky’’ radios. Miraco's ! o} T ST~
a few o ny in our es i H 3 ” — - o o 1))
and which we r:cr:x:eydally Send able in h'gh g':ade }'aleS. havefinest parts, latest ap- | F=%5- / P X ']
conpon for plent otaddltlomlnroof Unless 30 days’ use in your proved shleldmg,‘metalchassm, L e -'ij Ny
and.testimony of nearby usere. " b

etce.—as used in many $200 sets.

Deal Direct
with Big Factory

Your Miraco reaches you com-
pletely assembled, rigidly test-
ed, fully guaranteed. Easy to
connect and operate. 30 days’
trial free. 3 year guaranteeif
you buy. You take no risk, you
insure satisfaction, you enjoy
rock-bottom money-savs
ing prices by dealing direct
with one of radio’s oldest, most
successful builders of fine sets.
8th successful year in the radio
manufacturing business.

USER-AGENTS! Make big profits show-ng Miraco
to friends. Get Ou T
*MIDWEST RADIO CORPORATION, Cincinnati, O.

BEAUTIFULLY ILLUSTRATED CATALOG

r Special Wholesale Prices!
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Retail List-
Completely

Assembled,

B

— i ’”Tmm‘ I *"‘-“l

iscounis to
§ %sgy. Agents

7 tube

one dial
METAL SHIELDED |
?(CHASSIS

MIRACO ‘‘Powerpluss” sets
—bothn 8and 7 tube models—
have magnificently beautiful,
clear cathedral tone quality. lurn
one dial for stations everywhere,
Ultra-selective. Miraco mulnsLage
distance amplification gives “power-
plus”’ on far-oft stations. Latest
all.metal shielded chassis. Illuiin.

ated dial. Fully guaranteed. 7.y
one sree for 30 days/! Choice of
beautlful cabinets.

[Electr ify Any Radio

M[DWEST NO-BATI‘ERY
L '4C"I.1ght Socket

il id
Sl River, Moss. AND AMAZING i P owel Units
MIRACO EXCELS EXPENSIVE RADIOS )
The Miraco set and loud speaker SPECIAL OFFER 3
beat anything around here, regard- SEND NO MONEY—30 DISCOUNT
less oftpméezo(l){aveﬁttneéi thelm ou& DAYS' TRIAL, Special ®A” “Band ‘C'" "
against a out avelogge: o power, direet from ser-A ent
S0 sEaions, const 16 coast i . Wroleslo Ericoonerte Goep-agets Kok | pones, et trom -

CARRIFRE, Bathgate, N. D.
HEARS CUBA, CANADA, MEXICO
Afriend visited herethathascloseto
$300in a radio—but no better tone
and no plainer than the Miraco.
Have gotten &
118 stations. *
We get Mex-
ico City,
Winnipeg,
Canada and
Havana, Cu-
pa—all of
these so
lain—MRS.
LEM COR- \§
RELL,Mor- -
sistown, Ind.
CUTS THRU NEW YORK LOCALS

outbatteries! WriteforMidwestprices
and discounts. Midwest Units are bigheet
grade—lastingly depeudable. qulet in oper-
etion, fully guaranteed,

—qll the proof you want—sent with catalog.

mazl coupon right now.

4% N BN N KX BN 0 B 0N BN 0 N N SN = A
"MIDWEST RADIO CORPORATION

Pioneer Builders of Sets
406-K Miraco Building, Cincinnati, Ohio.

HIS COUPON
IS NOT
AN ORDER

a IL\'\ Without obligation, send free catalog, AMAZING SPECIAL OFFER, testimony of
@  nearby Miraco users. [ User [0 Agent [J Dealer

AnotherBig Bargain! Famous pow-

erful big Miraco Super 6, 1928 model— l NAME
%vﬁgg g:ydzlxsxt:gﬁe otxi1 rga:ll;,e'lloct;ﬂes ultra selective! Thousands find it out-
evening.—J.F. 5 perfggnsn sets _t;_f rx;u;h hlg}égr“p;nce.
away Beach, New York. ays’ Trial Free. Fu
\\ Guaranteed. B ~oDrsss

www americanradiohistorv com
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NO. 485. BOSWORTH B6

Five tubes; 2 t.r.f. (01-A), detector (01-A), 2 trans-
former audio (01-A and 71). Two dials. Volume control:
variable grid resistances. Batiery cable, C battery
connections. Antenna: 25 feet or longer. Cabinet size
15 x 7 x 8 inches. Price $75.

NO. 513. COUNTERPHASE SIX

Six tubes; 3 t.r.f. (01-A), detector (00-A), 2 trans-
former audio (01-A and 12). Counterphase t.r.f. Two
dials. Plate current: 32 mA. Volume control: rheostat
on 2nd and 3rd r.f. Coils shielded. Battery cable. C-
battery connections. Antenna: 75 to 100 feet. Console
size: 18} x 40} x 15% inches. Prices: Model 35, table,
$110; Model 37, console, $175.

NO. 514. COUNTERPHASE EIGHT

Eight tubes; 4 t.r.f. (01-A), detector (00-A), 2 trans-
former audio (01-A and 12). Counterphase t.r.f. One
dial. Plate current: 40 mA. Volume control: rheostat in
1st r.f. Copper stage shielding. Battery cable. C-battery
connections. Antenna: 75 to 100 feet. Cabinet size:
30 x 12} x 16 inches. Prices: Model 12, table, $225;
Model 16, console, $335; Model 18, console, $365.

NO. 506. CROSLEY 601 BANDBOX

Six tubes; 3 t.r.f., detector, 2 transformer audio. All
01-A tubes. Neutrodyne. One dial. Plate current:
40 mA. Volume control: rheostat in r.f. Shielded.
Battery cable. C-battery connections. Antenna: 75 to
150 feet. Cabinet size: 173 x 5} x 7}. Price, $55.

NO. 434. DAY-FAN 6

Six tubes: 3 t.r.f. (01-A), detector (01-A), 2 trans-
former audio (01-A and 12 or 71). One dial. Plate
current: 12 to 15 mA. Volume contro}: rheostat on r.f.
Shielded. Battery cable, C-battery connections. Output
device. Antenna: 50 to 120 feet. Cabinet sizes: Daycraft
6, 32 x 30 x 31 inches; Day-Fan Jr., 15 x 7 x 7.
Prices: Day-Fan 6, $110; Daycraft 6, $1.45 including
loud speaker: Day-Fan Jr. not available.

NO. 435. DAY-FAN 7

Seven tubes; 3 t.r.f. (01-A), detector (01-A), 1 resist-
ance audio (01-A), 2 transformer audio (Ql-A and 12
or 71). Plate current: 15 mA. Antenna: outside. Same
as No. 434. Price $115.

NO. 503. FADA SPECIAL

Six tubes; 3 t.r.f. (01-A), detector (01-A), 2 trans-
former audio (01-A and 71). Neutrodyne. Two drum
control. Plate current: 20 to 24 mA. Volume control:
rheostat on r.f. Coils shielded. Battery cable. C-battery
connections. Headphone connection. Antenna: outdoor.
Cabinet size: 20} x 134 x 10! inches. Price $95.

NO. 504. FADA 7

Seven tubes; 4 t.r.f. (01-A), detector (01-A), 2 trans-
former audio (01-A and 71). Neutrodyne. Two drum
control. Plate current: 43mA. Volume control: rheostat
on r.f. Completely shielded. Battery cable. C-battery
connections. Headphone connections. Output device.
Antenna: outdoor or loop. Cabinet sizes: table, 251 x
131 x 11} inches; console, 29 x 50 x 17 inches. Prices:
table, $185; console, $285.

NO. 436. FEDERAL

Five tubes; 2 t.r.f. (01-A), detector (01-A), 2 trans-
former audio (01-A and 12 or 71). Balanced t.r.f. One
dial. Plate current: 20.7 mA. Volume control: rheostat
on r.f. Shieided. Battery cable. C-battery connections.
Antenna: loop. Made in 6 models. Price varies from
$250 to $1000 including loop.

NO. 505. FADA 8

Eight tubes. Same as No. 504 except for one extra
stage of audio and different cabinet. Prices: table, $300;
console, $100.

NO. 437. FERGUSON 10A

Seven tubes: 3 t.r.f. (01-A), detector (01-A), 3 audio
(01-A and 12 or 71). One dial. Plate current: 18 to 25
mA. Volume control: rheostat on two r.f. Shielded.
Battery cable. C-battery conncctions. Antenna: 100
feet. Cabinet size: 214 x 12 x 15 inches. Price $150.

NO. 438. FERGUSON 14

Ten tubes; 3 untuned r.f., 3 t. r.f. (01-A), detector
(01-A). 3 audio (01-A and 12 or 71). Special balanced
t.r.f. One dial. Plate current’ 30 to 35 mA. Volume con-
trol: rheostat in three r.f. Shielded. Battery cable, C-
battery connections. Antenna: loop. Cabinet size:
24 x 12 x 16 inches. Price $235, including loop.

NO. 439. FERGUSON 12

Six tubes: 2 t.r.f. (01-A), detector (01-A), 1 trans-
former audio (01-A), 2 resistance audio (01-A and 12
or 71). Two dials. Plate current: 18 to 25 mA. Volume
control: rheostat on two r.f. Partially shielded. Battery
cable. C-battery connections. Antenna: 100 feet.
Cabinet size: 221 x 10 x 12 inches. Price $85. Consolette
$145 including loud speaker.

NO. 440. FREED—E!SEI}\{’(ANN NR-8 NR-9, AND
—-66

Six tubes; 3 t.r... (01-A), detector (01-A), 2 trans-
former audio (01-A and 71). Neutrodyne. NR-8, two
dials; others one dial. Plate current: 30 mA. Volume
control: rheostat on r.f. NR-8 and 9: chassis type
shielding. NR-66, individual stage shielding. Battery
cable. C-battery connections. Antenna: 100 feet.
Cabinet sizes: NR-8and 9, 193 x 10 x 10} inches; NR-66
20 x 104 x 12 inches. Prices: NR-8, $90;: NR-9, $100;
NR-66, $125.

NO. 501. KING “CHEVALIER"”

Six tubes. Same as No. 500. Coils completely shielded.
Panel size: 11 x 7 inches. Price, $210 including loud
speaker.

NO. 441. FREED- EISEMANN NR-77

Seven tubes; 4 tr.f. (01-A), detector (01-A), 2
transformer audio (01-A and 71). Neutrodyne. One
dial. Plate current: 35 mA. Volume control: rheostat on
r.f. Shielding. Battery cable. C-battery connections.
Antenna: outside or loop. Cabinet size: 23 x 10} x 13
inches. Price $175.

NO. 442. FREED-EISEMANN 800 AND 850

Eight tubes; 4 t.r.f. (01-A), detector (01-A), 1 trans-
former (01-A), 1 parallel audio (01-A or 71). Neutro-
dyne. One dial. Plate current: 35 mA. Volume control:
rheostat on r.f. Shielded. Battery cable. C-battery
connections. OQutput: two tubes in parallel or one power
tube may be used. Antenna: outside or loop. Cabinet
sizes: No. 800, 34 x 151 x 134 inches; No. 850, 36 x 65} x
173. Prices not available.

NO. 444. GREBE MU-1

Five tubes; 2 t.r.f. (01-A), detector (01-A), 2 trans~
former audio (01-A and 12 or 71). Balanced t.r.f. One,
two, or three dials (operate singly or together). Plate
current: 30mA. Volume control: rheostat on r.f. Bi-
nocular coils. Binding posts. C-battery connections.
Antenna: 125 feet. Cabinet size: 224 x 91 x 13 inches.
Prices range from $95 to $320.

NO. 426. HOMER

Seven tubes; 4 t.r.f. (01-A); detector (01-A or 00A);
2 audio (01-A and 12 or 71). One knob tuning control.
Volume control: rotor control in antenna circuit. Plate
current: 22 10 25 mA. “Technidyne’’ circuit. Completeiy
enclosed in aluminum box. Battery cable. C-battery con-
nections. Cabinet size, 83 x 19} x 9! inches. Chassis size,
6% x s}gsx 8 inches. Prices: Chassis only, §80. Table cabi-
net, o

NO. 502. KENNEDY ROYAL 7. CONSOLETTE

Seven tubes; 4 t.r.f. (01-A), detector (00-A), 2 trans-
former audio (01-A and 71). One dial. Plate current:
42 mA. Volume control: rheostat on two r.f. Special
r.f. coils. Battery cable. C-battery connections. Head-
phone connection. Antenna: outside or loop. Consolette
size: 363 x 351 x 19 inches. Price $220.

NO. 498. KING “CRUSADER™

Six tubes; 2 t.r.f. (01-A), detector (00-A), 3 trans-
former audio (01-A and 71). Balanced t.r.f. One dial.
Plate current: 20 mA. Volume control: rheostat on r.f.
Coils shielded. Battery cable, C-battery connections.
Antenna: outside. Panel: 11 x 7 inches. Price, $115.

NO. 499. KING “COMMANDER"

Six tubes; 3 t.r.f. (01-A), detector (00-A), 2 trans-
former audio (01 -A and 71). Balanced t.r.f. One dial
Plate current: 25 mA. Volume control: rheostat on r.f.
Completely shiclded. Battery cable. C-battery con-
nections. Antenna: loop. Panel size: 12 x 8 inches.
Price $220 including loop.

NO. 429. KING COLE VII AND VIII

Seven tubes; 3 t.r.f., detector, 1 resistance audio, 2
transformer audio. All 01-A tubes. Model VIII hes one
more stage t.r.f. (eight tubes). Model VII, two dials.
Model VIII, one dial. Plate current: 15 to 50 mA.
Volume control:.primary shunt in r.f. Steel shielding.
Battery cable and binding posts. C-battery connections.
Output devices on some consoles. Antenna: 10 to 100
feet. Cabinet size: varies. Prices: Model VII, $80 to
$160; Model VIII, $100 to $300.

NO. 500. KING “BARONET"” ‘AND “VIKING"

Six tubes; 2 t.r.f. (01-A), detector (00-A), 3 trans-
former audio {01-A and 71). Balanced t.r.f. One dial.
Plate current: 19 mA. Volume control: rheostat in r.f.
Battery cable. C-battery connections. Antenna: out-
side. Panel size: 18 x 7 inches. Prices: ‘Baronet," $70;
“Viking,” $140 including loud speaker.

NO. 489. MOHAWK

Six tubes; 2 t.r.f. (01-A), detector (00-A), 3 audio
(01-A and 71). One dial. Plate current: 40 mA. Volume
control: rheostat on r.f. Battery cable. C-battery con-
nections. Output device. Antenna: 60 feet. Panel size:
12} x 8! inches. Prices range from $65 to $245.

NO. 543. ATWATER KENT, MODEL 33

Six tubes; 3 tr.f. (01-A), detector (01-A), 2 audio
(01-A and 71 or 12). One dial. Volume control: r.f. fila-
ment rheostat. C-battery connections. Battery cable.
Antenna: 100 feet. Steel panel. Cabinet size: 211x63x6}
inches. Price: $75, without accessories.

NO. 544. ATWATER KENT, MODEL 50

Seven tubes; 4 t.r. f. (01-A), detector (01-A), 2 audio
(01-A and 12 or 71). Volume control: r.f. filament rheo-
stat. C-battery connections. Battery cable. Special band-
pass filter circuit with an untuned amplifier. Cabinet
size: 201 x 13 x 7% inches. Price: $120.

NO. 452. ORIOLE 90

Five tubes; 2 t.r.f., detector, 2 transformer audio.
All 01-A tubes. “Trinum™ circuit. Two dials. Plate
current: 18 mA. Volume control: rheostat on r. f.
Battery cable. C-battery connections. Antenna: 50 to
100 feet. Cabinet size: 254 x 11} x 12} inches. Price
$85. Another model has 8 tubes, one dial, and is
shielded. Price $185.

NO. 453. PARAGON

. Six tubes; 2 t.r.f. (01-A), detector (01-A). 3 double
impedante audio (01-A and 71). One dial. Plate cur-
rent: 40 mA. Volume control: resistance in r.f. plate.
Shielded. Battery cable. C-battery connections. Out-
put device. Antenna: 100 feet. Console size: 20 x 46
x 17 inches. Price not determined.
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NO. 543 RADIOLA 20

Five tubes; 2 t. r. f. (99), detector (99), two trans-
former audio (99 and 20). Regenerative detector. Two
drum controls. C-battery connections. Battery cable.
Antenna: 100 feet. Price: $78 without accessories.

NO. 480. PFANSTIEHL 30 AND 302

Six tubes; 3 t.r.f. (01-A), detector (01— 2A), trans-
former audio (01-A and 71). One dial. Plate current:
23 to 32 mA. Volume control: resistance in r.f. plate.
Shielded. Battery cable. C-battery connections. An-
tenna: outside. Panel size: 173 x 8} inches. Prices: No.
30 cabinet, $105; No. 302 console, $185 including
loud speaker.

NO. 515. BROWNING-DRAKE 7-A

Seven tubes; 2 t.r.f. (01-A), detector (00-A), 3 audio
(Hmu, two 01-A, and 71). Illuminated drum control.
Volume control: rheostat-on 1st r.f. Shielded. Neutral-
ized. C-battery connections. Battery Cable. Metal
ggnel. Output device. Antenna: 50-75 feet. Cabinet,

x 11 x 9 inches. Price, $145.

NO. 516. BROWNING-DRAKE 6-A

Six tubes; 1 t.r.f. (99), detector (00-A), 3 audio
(Hmu, two 01-A and 71). Drum control with auxiliary
adjustment. Volume control: rheostat on r.f. Regenera-
tive detector. Shielded. Neutralized. C-battery connec-
tions. Battery cable. Antenna: 50-100 feet. Cabinet,
25 x 11 x 9. Price $105.

NO. 518. KELLOGG “WAVE MASTER,”
504, 505, AND 506.

Five tubes; 2 t.r.f., detector, 2 transformer audio.
One control and special zone switch. Volume control:
rheostat on r.f. C-battery connections. Binding posts.
Plate current: 25 to 35 mA. Antenna: 100 feet. Panel:
7% x 25} inches. Prices: Model 504, table, $75, less
accessories. Model 505, table, $125 with loud speaker.
Model 506, consolette, $135 with loud speaker.

NO. 519. KELLOGG, 507 AND 508.

Six tubes, 3 t.r.f., detector, 2 transformer audio. One
control and special zone switch. Volume control: rheo-
stat on r.f. C-battery connections. Balanced. Shielded.
Binding posts and battery cable. Antenna: 70 feet.
Cabinet size: Model 507, table, 30 x 13} x 14 inches.
Model 508, console, 34 x 18 x 54 inches. Prices: Model
507.k$190 less accessories. Model 508, $320 with loud
speaker.

NO. 427. MURDOCK 7

Seven tubes; 3 t.r.f. (01-A), detector (01-A), 1 trans-
former and 2 resistance audio (two 01-A and 12 or 71).
One control. Volume control: rheostat on r.f. Coils
shielded. Neutralized. Battery cable. C-battery con-
nections. Complete metal case. Antenna: 100 feet.
Panel size: 9 x 23 inches. Price, not available.

NO. 520. BOSCH 57

Seven tubes; 4 t.r.f. (01-A), detector (01-A), 2 audio
(01-A and 71). One control calibrated in kc. Volume
control: rheostat on r.f. Shielded. Battery cable. C-
battery connections. Balanced. Output device, Built-in
loud speaker. Antenna: built-in loop or outside antenna,
100 feet. Cabinet size: 46 x 16 x 30 inches. Price: $340
including enclosed loop and loud speaker.

NO. 521. BOSCH *‘‘CRUISER,”” 66 AND 76

Six tubes; 3 t.r.f. (01-A), detector (01-A); 2 audio
(01-A and 71). One control. Volume control: rheostat
on r.f. Shielded. C-battery connections. Balanced.
Battery cable. Antenna: 20 to 100 feet. Prices: Model
66, table, $99.50. Model 76, console, $175; with loud
speaker $195.

NO. 524. CASE, 61 A AND 61 C

T.r.f. Semi-shielded. Battery cable. Drum control.
Volume control: variable high resistance in audio sys-
tem. Plate current: 35 mA. Antenna: 100 feet. Prices:
Model 61 A, $85; Model 61 C, console, $135.

NO. 525. CASE, 90 A AND 90 C

Drum control. Inductive volume control. Technidyne
circuit. C-battery connections. Battery cable. Loop
operated. Model 90-C equipped with output device.
Prices: Model 90 A, table, $225; Model 90 C, console,

NO. 526. ARBORPHONE 25

Six tubes; 3 t.r.f. (01-A), detector (01-A), 2 audio
(01-A and 71). One control. Volume control: rheostat.
Shielded. Battery cable. Output device. C-battery con-
nections. Loftin-White circuit. Antenna: 75 feet. Panel:
74 x 15 inches, metal. Prices: Model 25, table, $125;
Model 252, $185; Model 253, $250; Model 255, combin-
ation phonograph and radio, b

NO. 527. ARBORPHONE 27

Five tubes: 2 t.r.f. (01-A), detector (01-A), 2 audio
(01-A). Two controls. Volume control: rheostat. C-
battery connections. Binding posts. Antenna: 75 feet.
Prices: Model 27, $65; Model 271, $99.50; Model 272,
$125.

NO. 528. THE ‘‘CHIEF”

Seven tubes: six 0l-A tubes and one power tube.
One control. Volume control: rheostat. C-battery con-
nection. Partial shielding. Binding posts. Antenna:
outside. Cabinet size: 40 x 22 x 16 inches. Prices:
Complete with A power supply, $250; without acces-
sories, $150.

NO. 529. DIAMOND SPECIAL, SUPER SPECIAL,
AND BABY GRAND CONSOLE
Six tubes; all 01-A type. One control. Partial shield-
ing. C-battery connections. Volume control: rheostat,
Binding posts. Antenna: outdoor. Prices: Diamond
Special, $75; Super Special, $65; Baby Grand Console,
$110.
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All Electric

or Battery Operation

AGAIN Marwood is a year ahead—with the
Radio sensation of 1928—at a low price that
smashes Radio profiteering. llere's the sensa-
tion they’re all talking about—the marvelous 8
Tube Single Control Marwood for BATTERY or
ALL ELECTRIC opcration. Dircet from the
factory for only $69.00 retail price—a price far
Lelow that of smaller, less powerful Radios. Big
discount to Agents from this price. You can't
Leat this wonderful new Marwood and you can't
touch this low price. Why pay more for less
quality? To prove that Marwood can't be beat
we let you use it on 30 Days’ IFree Trial in your
own home. Test it in every way. Compare it
with any Radio for tone, quality, volume, dis-
tance, selectivity. beauty. If you don't say that
itis a wonder, return it to us. We take the risk.

New Exclusive Features

Do you want coast to coast with volume enough
to fill a theatre? 1o you want amnazing distance
that only super-power Radios like the Marwood
8 can zct? Do you want ultra-selectivity to cut
out interference? Then you must test this Mar-
wood on 30 Days’ ¥Free Trial. An amazing
surprise awaits yon. A flip of your finger
makes it ultra-selective— or broad—just as
you want it. Every Marw ood is perfectly
BALANCED—a real labor atory job. Its
simple one dial control gets ALL the sta-
tions on the wave band with ease. A beau-
tiful, guaranteed, super-efli cient Radio in
handsome walnut cabinets and consolcs.
A radio really worth double our low price.

Buy From Factory—Save Halt

Why pay profits to several middlemen? A
Marwood in any retail store would cost
practically three times our low direct-
from-the-factory price. Our policy is high-
est quality plus small profit and cnormous
sales. You pet the benefit. Marwood is a
pioncer, responsible Radio, with a good
reputation to guard. We insist on the best
—and we charge the Icast. If you want next
year’s improvements NOW—you must get
a Marwood—the Radio that’s ayear ahead.

AGENTS

Make Big Spare Time Money

Get your own Radio at wholesale price, 1t’s
easy to get orders for the Marwood from
your friends and neighbors. ¥Folks buy
quick when they comp:ire Marwood guality
and low prices. We want local agents and
dealers in each territory to handle the cnor-
mous business created by our natloual
advertising. Make #100 a week or more in
spare time demonstrating at home. No ex-
perience or capital needed. We show you

Big Discount to Agents
From this Price

Has Complete A-B Power Unit

A REAL ALL ELECTRIC Radio with one of
the best A-B power units on the market—mo
batteries needed—at the world's lowest price.
This Marwood can’t he excelled at ANY price.

1f you have electriclty In your howmne, just plug how. This is the biggest season in Radio
into the light socket and forget batteries. No history. Everybody wants a Radlo. Get in
more battery trouble and expense Costs less now. Rush coupon for 30 days’ Free Trial,
than 2c a day to operate. Always have 100% beautifnl catalog, Agents’ Coufidentlal

Prices and Agents’ New Plan.

MARWOOD RADIO CORP.

5315 Ravenswood Avenue
Department B-17 Chicago, Illinois

volume. ALL ELECTRIC Radios are high
priced because thiey are new. We cut profit
to the bone and offer a $250.00 outfit for
$98.00 retail price. Blg disconnt to Agents.
Don’t buy any Radlo 'til yon get detalls ot this
sensational new ALL ELECTRIC Marwood.

Get Our Discounts
Before You Buy a Radio

Don’t buy any Radio ’till you get our big discounts and
catalog. Save half and get a Radio that IS a Radio. Try
any Marwood on 30 Days’ Free Trial at onr risk. Tune
I coast to coast on loud spcaker with enormous vol-
ume, clear as a bell. Let your wife and children oper-
ate it. Compare it with any Radio regardless of price.
If you don’t get the surprise of your life, return it. We
take the risk. Don’t let Marwood low prices lead you
to believe Marwood is not the highest quality. We
have smashed Radio prices. You save half.

6 Tube~1 Control

This is the Marwood 6 Tuhc, 1 Control for BATTERY or
ALL ELECTRIC operation. Gets coast tocoast on loud
speaker with great volume. Only $47.00 retail. Big dis-
counts to Agents. Comes in handsomc walnut cabinets
and consoles. This low price cannot be equalled by
any otlter high grade 6 tube Radio. Has the voluine of
any 7 tube set. 1fyou want a 6 tube Radio you can’t
beat a Marwood and you can't touch our low price.

$477

RETAIL
PRICE
BigDiscount
to Agents
from This
Price

MARWOOD RADIO CORPORATION '
5315 Ravenswood Ave., Depts B-17, Chicago, 111.
Send Agents’ Confidential Prices, 30 Days’ Free '
Trial. New Catalog and Agents’ New Money
Making Plan. No obligation on my part. '

St. oF R.F-Dueeiiiiicci s snssssasaen e '

]
'
)
. I e b i i '
'
'
'
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NO. 531. KOLSTER, 8A, 8B, AND 8C

Eight tubes; 4 t.r.f. (01-A), detector {01-A), 3 audio
(two 01-A and one 12). One control. Volume control:
rheostat on r.f. Shielded. Battery cable. C-battery con-
nections. Model 8A uses 50 to 75 foot antenna; model
8B contains output device and uses antenna or detach-
able loop; Model 8C contains output device and uses
a?:teggasor buiit-in loop. Prices: 8A, $185; 8B, $235;
8C, $375.

NO. 532. KOLSTER, 6D, 6G, AND 6H

Six tubes; 3 t.r.f. (01-A), detector (01-A), 2 audio
(01-A and 12). One control. Volume control: rheostat
on r.f. C-battery connections. Battery cable. Antenna:
50 to 75 feet. Model 6G contains output device and
built-in loud speaker; Model 6H contains built-in B
power unit and loud speaker. Prices: Model 6D, $80;
Model 6G, $165; Model 6H, $265.

NO. 533. SIMPLEX, SR 9 AND SR 10

Five tubes; 2 t.rf. (01-A), detector (00-A), 2 audio
(01-A and 12). SR 9, three controls; SR 10, two con-
trols. Volume control: rheostat. C-battery connections.
Battery cable. Headphone connection. Prices: SR 9,
table, ¥65; consolette, $95; console, $145. SR 10, table
$70; consolette, $95; console. $145.

NO. 534. SIMPLEX, SR 11

Six tubes; 3 t.r.f. (01-A), detector (00-A), 2 audio
(0i-A and 12). One control. Volume control: rheostat.
C-battery connections. Battery cable. Antenna: 100
feet. Prices: table, $70; consolette, $95; console, $145.

NO. 535. STANDARDYNE, MODEL S 27

Six tubes; 2 t.r.f. (01-A), detector (01-A), 2 audio
(power tubes). One control. Volume control. rheostat
on r.f. C-battery connections. Binding posts. Antenna:
75 feet. Cabinet size: 9 x 9 x 194 inches. Prices: S 27,
$49.50; S 950, console, with built-in loud speaker,
g&l?gf(')b S 600, console with built-in loud speaker,

e VN

NO. 481. PFANSTIEHL 32 AND 322

Seven tubes: 3 t.r.f. (01-A), detector (01--A), 3 audio
(01-A and 71). One dial. Plate current: 23 to 32 mA
Volume control: resistance in r. f. plate. Shielded
Battery cable. C-battery connections. Outgut device.
Antenna: outside. Panel: 17} x 8} inches. Prices: No.
32 cabinet, $145; No. 322 console, $245 including
loud speaker.

NO 433. ARBORPHONE

Five tubes; 2 t.r.f., detector, 2 transformer audio.
All 01-A tubes. Two dials. Plate current: 16 mA. Vol-
ume control: rheostat in r.f. and resistance in r.f. plate.
C-battery connections. Binding posts. Antenna: taps
for various lengths. Cabinet size: 24 x 9 x 10} inches.

NO. 431. AUDIOLA 6

Six tubes; 3 t.r.f. (01-A), detector (00-A), 2 trans-
former audio (01-A and 71). Drum control. Plate cur-
rent: 20 mA. Volume control: resistance in r.f. plate.
Stage shielding. Battery cable. C-battery connection.
Antenna: 50 to 100 feet. Cabinet size: 284 x 11 x 143
inches. Price not established.

NO. 432. AUDIOLA 8

Eight tubes; 4 t.r.f. (01-A), detector (00-A), 1 trans-
former audio (01-A), push-pull audio (12 or 71). Bridge
balanced t.r.f. Drum control. Volume control: resistance
in r.f. plate. Stage shielding. Battery cable. C-battery
connections. Antenna: 10 to 100 feet. Cabinet size:
283 x 11 x 14} inches. Price not established.

NO. 542 RADIOLA 16

Six tubes; 3 t. r. f. (O1-A), detector (Ol A), 2 trans-
former audio (01-A and 112). One control. C-battery
connections. Battery cable. Antenna: outside. Cabinet
size: 16%, x 8Y4 x 7Y% inches. Price: $69.50 without ac-
cessories. :

NO. 456. RADIOLA 20

Five tubes: 2 t.r.f. (99), detector (99), 2 transformer
audio (99 and 20). Balanced t.r.f. and regenerative de-
tector. Two dials. Volume control. regenerative.
Shielded. C-battery connections. Headphone connec-
tions. Antenna: 75 to 150 feet. Cabinet size: 194 x
11# x 16 inches. Price $115 including all tubes.

NO. 457 RADIOLA 25

Six tubes; five type 99 and one type 20. Drum con-
trol. Super-heterodyne circuit. C-battery connections.
Battery cable. Headphone connections. Antenna: loop.
Set may be operated Prom batteries or from power mains
when used with model 104 loud speaker. Price; $165
with tubes, for battery operation. Apparatus for opera-
tion of set from the power mains can be purchased
separately.

NO. 493. SONORA F

Seven tubes. 4 t.r.f. (01-A), detector (00-A), 2 trans-
former audio (01-A and 71). Special balanced t.r.f.
Two dials. Plate current: 45 mA. Volume control:
rheostat in r.f. Shielded. Battery cable. C-battery
connections. Output device. Antenna: loop. Console
sice: 32 x 454 x 17 inches. Prices range from $350 to
$450 including loop and loud speaker.

NO. 494. SONORA E

Six tubes; 3 t.r.f. (01-A), detector {00-A), 2 trans-
former audio (01-A and 71). Special balanced t.r.f.
Two dials. Plate current: 35 to 40 mA. Volume control:
rheostat on r.f. Shielded. Battery cable. C-battery
connections. Antenna: outside. Cabinet size: varies.
Prices: table, $110: semi-console, $140; console, $240
including loud speaker.

NO. 530. KOLSTER, 7A AND 7B

Seven tubes; 4 t.r.f. (01-A), detector (01-A), 2 audio
(01-A and 12). One control. Volume control: rheostat
on r.f. Shielded. Battery cable. C-battery connections.
Antenna: 50 to 75 feet. Prices: Model 7A, $125; Model
7B, with built-in loud speaker, $140.

NO. 495. SONORA D

Same as No. 494 except arrangement of tubes; 2
t.r.f., detector, 3 audio. Prices: table, $125; standard
console, $185; “*DeLuxe' console, $225.

NO. 482. STEWART-WARNER 705 AND 710

Six tubes; 3 t.r.f., detector, 2 transformer audio.
All 01-A tubes. Balanced t.r.f. Two dials. Plate cur-
rent: 10 to 25 mA. Volume control: resistance in r.f.
plate. Shielded. Battery cable. C-battery connections.
Antenna: 80 feet. Cabinet sizes: No. 705 table, 26}

'x 114 x 131§ 'nches; No. 710 console, 293 x 42 x 17}

inches. Tentative prices: No. 705, $115; No. 710,
$265 including loud speaker.

NO. 483. STEWART-WARNER 525 AND 520

Same as No. 482 except no shielding. Cabinet sizes:
No. 525 table, 192 x 10 x 11} inches; No. 520 console,
22} x 40 x 14 {1 inches. Tentative prices: No. 525, §75;
No. 520, $117.50 including loud speaker.

NO. 459. STROMBERG-CARLSON 501 AND 502

Five tubes; 2 t.r.f. (01-A), detector (00-A), 2 trans-
former audio (0l-A and 71). Neutrodyne. Two dials.
Plate current: 25 to 35 mA. Volume control: rheostat
on lst r.f. Shielded. Battery cable. C-battery connec-
tions. Headphone connections. Qutput device. Panecl
voltmeter. Antenna: 60 to 100 feet. Cabinet sizes:
No. 501, 25% x 13 x 14 inches; No. 502, 28 13 x 50
15 X 163 inches. Prices: No. 501, $180; No. 502, $290.

NO. 460. STROMBERG-CARLSON 601 AND 602

Six tubes. Same as No. 549 except for extra t.r.f.
stage. Cabinet sizes: No. 601, 274 x 163 x 14% inches;
No. 602, 281 x 514 x 19§ inches. Prices: No. 601, $225;
No. 602, $330.

NO. 472. VOLOTONE VIII

Six tubes. Same as No. 471 with following exce
tions; 2 t.r.f. stages. Three dials. Plate current: _ﬁ):
mA. Cabinet size: 26} x 8 x 12 inches. Price $140.

NO. 546. PARAGON ‘““CONGRESS”

Six tubes; 2 t.r.f. (01-A), detector (01-A), 3 impedance-
coupled audio (two 01-A and 12 or 71). One main con-
trol and three auxiliary adjustments. Volume control:
resistance in r. f. plate circuit. Plate current: 40 mA. C
battery connections. Tuned double-impedance audio am-
g]iﬁer. Output device. R. F. coils are shielded. Cable or

inding posts. Cabinet size: 7x 18 x 9inches. Price $30.00;
without cabinet, $80.00.

Price: $65.

Crystal Clear Tones

Tone quality is what radio listeners want. Volume and
distance mean nothing if the tones are blurred.

The Carborundum Stabilizing

REG.U.S.PAT. OFF.

Detector Unit

brings you natural tones clear as crystal with assured volume

and sclcctivity.

A tone perfecting unit that can be used on practically

any set.

Carborundum is the Registered Trade Name Qud by The Carborundum Company for Sili-

oon Carbide. This Trage Mark I3 the property of The C

.
’
’

. . ‘. The
$8 50 in U.S.A. Dealer or direct. Or the Car- Carborundum
ompany
. borundum Detector alone for $1.50. M e
» °
4
. ,/ Send for free
THE CARBORUNDUM COMPANY L, Hook-up Book D- 2
Niacara FaLrs, N. Y. o
Canapian Carsorunpum Co., LD,
Niacara Farrs, OnT. oo
SALES OFFICES AND WAREHOUSES IN New York,
Chicago, Boston, Philadelphia, Cleveland, Detroit, ,
Cincinnati, Pittsburgb, Milwaukee, Grand Rapids ,  Street
Tbe Carborundum Co., Ltd. ,"
Mancbhester, England L7 Cit o
Cunlpcny.l Deutsche Carborundum Werke /' y T —lHl

Dusseldorf, Germany
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ARCTURIZ
YOUR RADIO

Now you can have all the convenience and economy
of A-C operation — plus unfailing reception of
unusual tone quality with the reliable

| ARCTURUS
A-C TUBES

With but a few simple changes in wiring, you
can modernize the radio receiver you now own.
The only A-C Tube on the market with but four
prongs, the Arcturus A-C Tube fits present
sockets, can be installed in any circuit without
the addition of condensers, or potentiometers.

The changeover to Arcturus A-C Tubes does
not take long or cost much. The uniform
quality reception they give you is your assur-
ance of complete satisfaction.

For Your New Set ‘

When you are selecting a fine, new set, make sure {

that you will reap all the benefits of A-C opera-

tion, the absolute reliability, convenience and

economy that can be yours only with Arcturus ¢

A-C Tubes. [ |
3

ARCTURUS RADIO COMPANY 5
INCORPORATED 1[ -
251 Sherman Avenue, Newark, N. J. g

gis =
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Your Set Needs | B AsaT R

. CONTROL
Protection

HEAVY DUTY
Jewell centratabp

Iidphintng | potennomet R

Arrester

About Two-Thirds

A new Centralab variabl ist. 3
Actual Size ' rala ariable resistance that is

all wire-wound and has exceptionally heavy

current-carrying capacity. Units are prac-
tically :eat -proof and will dissipate up to 20
. 2 5 3 watts through entire resistance without danger
IT 1s hardly reasonable to put your money Into an expensive I':}dlo KR burntie, our, | T mows, ueh Bes. mest. Tk
- sy e e : vantages for regulating the output of “B"
L set without providing it w1th the b'est possible protection against i B T g
llghtnmg. Yet people are domg thlS every day and rlskmg the full resistance vaniation with the resistance
% d . remaining constant at any knob setting 50
chance of severe damage, if not complete destruction of the delicate that the knob ‘or panel can be calibrated in
. . B « . voits.
mechanlsm mn thelr receiving set. Has sufficient current- -carrying  capacity to
perrlmt shunting a g!w resistance valuchl-
. . o k 'd rectly across the B power output his
The Jewell .IJlghtnlng Arr'eSter “lll pr0V1de as gOOd proFectmn assures a constant current lcad sufﬁcnently
as can be obtamed. It consists Of a glazed brOWI] porcelaln case high to reduce the output voltage of the rec-
. 2 . 5 . tiher to workable pressure even though the
enclosing an accurately calibrated air gap. The case is sealed with set is not connected. By preventing the ex-
- ] . o . tremely high no load voltage, it serves to
a moisture-proof compound, which makes it equally suitable for in- protect the filter condensers from break down
d d 2 —the most common source of trouble in “B”
oor or outdoor installations. eliminators.
Cenli:atl):b Potelntlometer control also provides
. . D 0 e q o muc tter voltage regulatlon than can be ob-
As a f.urther indication of the rell'abxllty of the Jewell .ng}}tnmg e oy (EE Ly Mg EEel
Arrester, it has passed all tests prescribed by the Underwriters’ Lab- rent at the set will produce a very small change
. R " . in the voltage at the taps. This factor couples
oratories and 1s listed as standard by that organmization. with the non-inductive of Centralab Heavy
DU[Y };otentlometers, insures best tone qual-
. - ! . ity with a i b, d
Write for descriptive circular No. 1019. Y rinhmarmaf] RApRss fncartes:

“B” Power Circuit for Best Possible
Voltage Regulation

T . ] —E ] bl ek T e
27 Years Making Good Instruments ,7{5_ X
- E =: =E-'D =in'o T 0 —Q0rv
230 0 L:E Bl :gg,n 0 Otel
it = &+ %

Jewell Electrical Instrument Co. e o

This circuit is suitable for any “B™ power with
o an output obe?_? voltsbor lcif»)s The resnsta}rzlc}e)s

are Centralab Heavy Duty Potentiometers -

1650 Waln Ut St. i) Chlcago 005 and HP-008 and Power Rheostat PR-250.
Centralab Heavy Duty Potentiometer may be
used as straight variable resistances by con-

necting the center terminal and one outside
terminal. They' may be used to replace resis-

Why not subscribe to Radio Broadcast? By the year only $4.00; or two years $6.00, saving tances on old ‘eliminators as well as in build-
. . ing new ones.. The diameter is 1-§ ins.
$2.00. Send direct to Doubleday, Page & Company, Garden City, New York. Because of their heavy current-carrying cap-

acity, Centralab Heavy Duty» Potentiometers
are adaptable to transmitterwork of Amateurs
as. Vanable Grid Leak resistances, filament
voltage dividers and various positions in re-
ceiver circuits.

Lowest Wholesale Prices/

Resistances - 2,000 - 3,000 - 5000 - 8000
. - 10,000 - ]5000 - 20,000 - 50,000
Price $2.00

Send for your copy less than the prices
of the FREE New R A D l o of our legitimate
1928 Buymg Guide, competitors. When co‘;n-
giving lowest whole- - Rf“;ﬁog“g"s'dlrs‘ég‘fﬁ et
sale prices on al Set Builders! oo

latest Radio Parts, Compare our prices
Accessories and Sets. One hundred with others. If they quote lower than we do,

pages chock full of radio information furnish us with the name of the concern and

3 the page number of their catalog, and we will
We endeavor to sell, day by day, for meel their price. Write now for catalog R. B.

Allen -Ro ers -Madison

At your dealer’s, or C. 0. D. Write
for new folder “‘Resistances and Their
Function in Radio Circuits.”

5 CENTRAL RADIO LABORATORIES
22 Keefe Ave.
Milwaukee, Wis.

35 WEST 3I¢ ST, | " NEW YORK, N.Y.

www americanradiohistorv com


www.americanradiohistory.com

RADIO BROADCAST ADVERTISER

B

15

=R~

o 9 7 ]

B PR OY ) i o

T P ioven, oyt S e

Solid Bronze Book Ends $35.00

Bound in Cloth, Gold and Morocco, 9" in lLieight, 12”7 length, 7" width

e e T T T T S

WONDERFUL NEW REPRODUCERS

COMBINING BEAUTY, TONE AND UTILITY

The Modern Home demands beauty as well as utility
in its furnishings. The present day Radio Repro-
ducers have good tone quality, as exemplified by the
funnel-shaped horns, or the blank, indoor-target type
cones, but they all lack an attractive appearance.

The Porter Reproducers have all the desirable tone
qualities inherent in the best speakers, and in addi-
tion have an attractive appearance. They also com-
bine utility as well.

The Aladdin Radio Lamp may be used to read by at
all times during reception, the light being perfectly
independent. The Choral Cabinet may be used to
stand your own books between the bronzes and

16

ot

Ii®

OO0 00 000000000000 0000000000000 0000000000000 000000000 00000 OO A

speaker, thus combining a beautiful table ornament
with usefulness. The Floral Vase, The Enchanted
Cup and the Magic Picture complete the Porter line
for 1928.
Send for illustrated booklet which tells the whole Solid Walnut Cornet
story of these, the greatest Loud Speaker innovation Georgette Silk
and development of the season. $35.00
Address Inquiries to
FRANK R. PORTER CO.
2341 18th Street N. W. WASHINGTON, D. C.
A G
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Testing Hammarlund
“‘Midline’’ Condensers
on 1000 volts A C. to in-
Sure against defective
insulation and short
circuts.

Hammarlund Precision
Means Your Protection

HE word “Precision’ as applied to Hammar-
lund Condensers, Coils,
means precisely what it says.

It means soundness of design, accuracy of manu-
facture, fineness of finish and scientific testing. Pre-
cision has given Hammarlund Products undisputed
leadership in their respective fields.

From the very first, Hammarlund has stood for
quality and Hammarlund has never deviated from

that principle.

But you pay no premium for Hammarlund repu-
tation. Hammarlund Products are standard-priced.
You can pay far more and get far less than Ham-

marlund Products give you.

Write for the Hammarlund descriptive
folder before planning your new receiver

HAMMARLUND MANUFACTURING COMPANY
424-438 W. 33rd Street, New York

Fore Bettor Radior

ammariund

PRECISION

PRODUCTS

More than a score
of radio designers
officially specify
HammarlundPre-
ciston  Products
Jor their latest cir-
cuits

= (EEh2s =

Chokes and Shields

Dealer inquiries
invited concernin
several new a
appealing Ham-
marlund develop-
ments, having a
wide sales de-
mand.

qull"' e n

Set Buﬂdet{s /
i)

Money saving prices—discounts
that show you a real profit! All
popular kits — new A C tubes and
transformers—Parts for any circuit—power audio equipment—shost
wave supplies—all fn our big new 1928
Catalog. Wnite for it today.

P
(Dan-AsheRadio Co.)

202 North [OST. ST.LouIS, MO.

Learn the Code at Home With the Omnigraph

Morse and Wireless—taught at home in
half usual time and at trifling cost. Omni-
graph Automatic Transmitter will send,
-2 on Sounder or Buzzer, unlimited messages,
any speed, just as expert operator would.
: Adopted by U. S. Govt. and used by lead-

ing Universities, Colleges, Technical and
Telegraph Schools throughout U. S. Send 6c for Catalog.

OMNIGRAPH MFG. CO., 13K, Hudson St., New York

' ~SAT"
Write for my Big 1928 Radio Catalog
just off the press. Thousands
of marvelous bargains in nation-
ally advertised goods. All the
LATEST IN RADIOS and
equipment. Lowest whole«

sale prices.

Agents
Wanted.

It's a
regular
encyclope-
dia on Radio.
A1l about trouble tindlng.
FREE Log and
Call Book and Cat-
alog. Get your copy to-

ay. Send postcard now!

American Auto & Radlo Mfg Co.
SCHWARTZBERG, PR

Dept. 123 Amcrican Radio Bldg.. ‘Hamas City, M. 3 B

www americanradiohistorv com

LOOP SET
OWNERS

ON RECEIPT of your order we will ship
you by return mail one of our famous

JENKINS INDUCTANCE - COUPLERS,
which we unconditionally guarantee to IN-
CREASE VOLUME 4009%—MORE THAN
DOUBLE DISTANCE and TRIPLE the
NUMBER OF STATIONS you are now
receiving.

ANY OWNER CAN INSTALL IN FIVE
MINUTES. TRANS-OCEANIC RECEP-
TION AND OTHER STARTLING DIS-
TANCE RECORDS FREQUENTLY RE-
PORTED BY PURCHASERS.

Especially adapted for use with RADIOLA
30, 28, 25, Radiola Super Portable, and Semi-
Portable. Absolutely guaranteed performance
on all other loop sets.

Your money cheerfully refunded IMME-
DIATELY without question to any purchaser
NOT ENTIRELY SATISFIED.

A ‘
ORDER ONE TODAY
$5.00
CASH -~ CHECK -- MONEY ORDER
r
JENKINS RADIO CO.
104 E. 2nd
DAVENPORT IOWA

€=_§
MODERN

“B” Compact

will give YOU more Radio
Satisfaction

It’s the “B” current that carries the radio
signal from tube to tube—and to the loud-
speaker. Enjoy the finest reproduction by
using the quiet, dependable, large capacity
Modern “B” Compact. It WILL work on
YOUR set. Price $26.50—not including
Raytheon Tube.

Modern Electric Mfg. Co.
Toledo, Ohio

I enclose 2 stamp for book-
let on *‘How to Properly OE
erate My Set With a
Power Unit.”

|
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Samson Power Block No. 210.

The only block which will supply 500 volts at 80 mils to two 210 tubes

Powerize with Samson Units for Best Results

For new SAMSON Power Units insure the best there is in radio current supply by

Doing away with hum, motor boating and poor volt-
age regulation.

Remaining so cool after 24 hours continuous operation
under full load that they will be well within the 20°
rise of temperature specified by the A. 1. E. E.

Being designed to more than meet the specifications
adopted by the National Board of Fire Underwriters.

Insuring safety against shock because of protected in-
put and output terminals.

Limited space prevents us from listing the fourteen types that we make.

3.

6.

7.

8.

Insuring for all tubes the correct filament voltages
specified by their manufacturers.

Compensating for lighting circuit voltage variation by
the use of a special input plug and terminal block to
which is attached a 6 ft. flexible rubber-covered con-
necting cord and plug.

Being more economical in operation than other units
of same power rating.

Living up to the name plate rating.

Our Power Units bulletin descriptive

of these 1s free for the asking. In addition, our construction bulletin on many different B>’ Eliminators
and power Amplifiers will be sent upon receipt of 10c in stamps to cover the mailing cost.

cfcmson gtectrie (o

MARUFACTURERS SINCE 1882

CANTON

MASS.
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ALUMINUM [00= =
IN RADIO—A SIGN OF QUALITY || AREMoDELS

N the fine sets of many of the leading

manufacturers you will find that Alumi- The World's finest loud speaker 1s now ready in 2 and 3
0 AT o . foot sizes in all models. Anyone can assemble in less
num 18 the prevalllng metal fOI‘ Shleldlllg’ than an hour. Guaranteed to be the equal of any manu-

variable condensers and chasses. factured speaker, regardless of price.

Compare the
Prices

Standard Kit, 2 or 3
foot $10.00, in Can-
8 ada $11.50; Wall Kit
2 or 3 foot $11.00,
in Canada $12.50;
2 foot with Poly-
iy chrome Base, $13.50,

/ in Canada $17.50,
3 foot with Poly-
chrome Base $17.50;

The reason for the widespread preference
for Aluminum is expressed in three charac-
teristics which are possessed in combina-
tion only by Aluminum:

High Electrical Conductivity, Workability, Lightness

2 Ft. =

. . .. » in Canada $22.50.
Added to these characteristics, Aluminum is im- Pedestal Go 1o your dealer—
pervious to common corrosion. $13.50 o iregt from
. . . * low. Absolute mon-
The exhaustive experiments of leading manufac- ey back guarantee.
turers that have proved the superiority of Aluminum Engineers® Service Co.
are a guide to the layman in building or in buying. 25 Church St., New York 73 Cornhill, Boston
R . . . R 28 E. Jackson Blvd., chl¢i§ 331 Bay Sl Toronto, Ont.
Information on the subject of Aluminum in Radio 144 Second St., San Francisco, Calif.

will be sent on request. Writc for the booklet,

“Aluminum for Radio.”’ It is sent without cost. \ S
) How Does Your Receiver ii
: e e Y Work? i
What Antenna is Best?

How Radio Tubes Func-
tion?

These questions and many others
are answered in Walter Van B.
Roberts’ book, “How Radio Re-

. ceivers Work.”
Aluminum shield- Today—send one dollar, for your |

. ing is used in the “ copy, to the Radio Broadcast Book- ’
- - RGS Octa-Monic ‘l let Dept., Garden City, N. Y. |

ALUMINUM COMPANY OF AMERICA
2464 Oliver Building, Pittsburgh, Pa.

Offices in 18 Principal American Cities

ALUMINUM IN EVERY COMMERCIAL FORM

: RADIO PANELS|| [Nowready! Harry
Alter’s price list for
BAKELITE—~HARD RUBBER P : >
i — — 3 fCut drilled ax(x;i engravrd toc ordrr \%nd liou%hbsketcg December. Saves i
1 or estimate. ur complete Catalog on Fanels, Tubes un i
BIG mlo cmwG Rods—all t?f genuine Bakelite or Hard Rubber—maxlled you money . on f
i o i on reques ever require- s
From the “Big, Friendly ||} STARRETT MFG. CO. tY_ tq &
Radio House" 521 S. Green Street Chicago, HI. men no r‘r‘lere-” =
EW 1928 Book offers finest, § = ly on a few ‘‘bait bar-

newest, well-known sets; parts,
eliminators, accessories, at lowest
prices.

WRITE for this CATALOG‘
—

gains. Check and prove my
unheard-of values. Test
Alter’s ‘“Minute-Man” ship-
ping service. Send for this big
catalog—free.

advanced circuit. All
Bteel chassis totally shielded,
Balanced parts of best quahty

= Marvetous powar and selectivity. Gets s .
wes‘el'n lo g & the lon i e stations as clear as a bell AM —
o o single control. An unsurpassed valge— .j!
FREE tos ana oon ook | patow] |
134 West Lake St. Dept. 49 Fi ""»"”"3"’2‘,5?;':’:‘ ‘;‘Sn‘:‘i?::,fﬁ'g' j R/w/o |
CHICAGO, ILL. H Ameruc:{n Auto & Radio Mfg. Co, / AINS

ARRY SCHWARTZBERG. Pres.
Dept. 122 American Radie Bidg., Kansas City, Mo, 2

NOTE: We sell to dealers only

Gheharry Alter Co.

1741 Michigan Ave,, Ch:eago, .
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A name worth
looking for

Whether buying parts, kit, or complete
set, 1t is a mighty good plan to look
for the name “Faradon.”

Long life, convenience, and depend-
ability are built into Faradon Con-
densers. These points of quality are
reasons why you will find Faradons in
most of the high grade sets.

Assure yourself of freedom from con-
denser trouble. lLook for the
name ‘“Faradon.”

i i $4)  WIRELESS SPECIALTY
A\ APPARATUS CO.

Jamaica Plain
BOSTON, MASS.
U.S. A
Est. 1907

Electrostatic condensers for all purposes

1371
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e Batteries always
P pp};f the C/I}‘/fﬂ”gf

list includes a General
Electric battery charger /

Tungar (the name of the General Electric
Battery Charger)—put that on your list.
For Dad, or Jack ... or maybe, just for
yourself, Every radio set should have its
Tungar to keep batteries always peppy.

The two-ampere Tungar has been a
particular favorite because it gives both
trickle and boost charging rates.

But different sets really require different chargers.
Your radio dealer will tell you which is best for your
set. Now that Tungar prices are lower than ever
before, be sure you settle your battery charging prob-
lems forall time. And do as much for all the other

New LowPrices
2-ampere Tungar, $14
5-ampere Tungar, $24
Trickle Charger, $10
[East of the Rockies]

Tungar causes no radio
interference. It cannot
blow out tubes.

An overnight charge
costs about a dime.

radio fans on your Christmas list.

ungar

PAT. OFF.

It is a G-E product de-
veloped in the Research
Laboratories of General
Electric.

The 2- or 5-ampere Tun-
gars charge 2-, 4-, and 6-
volt “'A’ batteries, 24-to
96-volt B batteries, in
series;and auto batteries,
too. No extra attach-

|[BATTERY CHARGER]

ments needed.

4

Tungar—a registered trademark—s found only
on the genuine. Look for it on the name plate.

AL E

Merchandise Department
General Electric Company
Bridgeport, Connecticut

| SM ) NEW SUPER |

Power Amplifier |
Cemplete Kit  Get Our Price

We also stock these popular KITS: Diamond
of the Air, New S-M Shielded Six, A. C. Brown-
ing-Drake, R. G. S. Octamonic Circuit, Im-
proved Aristocrat, New Hammarlund-Roberts
Hi-Q 6, Loftin White, Karas Knickerhocker 4,
New Karas Equamatic, Brunola and many
other new kits.

Send for New 1928 Catalogue

B.C.L.RADIO SERVICE CO.,

INCORPORATED
223A Fulton St., NEW YORK CITY

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.

.
2

S AN B Ha LA ST
1
) LEY [RADIO
My big 1928 Radio Cat~
alog, Call Book and Trou- CI CU”S
? ble Finder. 132 pages about |
.. Radio. Chock full of newest cir- i
cuits—kits, transmitter parts, short tees N
wave outfits, eliminators and speakers, \
Thousands of bargains at lowest wholesale prices.
Aregular Radio Encyclopedia—Free. Write today.
American Auto & Radio Mfg. Co.
BARRY SCHWARTZBERG, PRES.
American Radio Bidg., Kansas City, Mo. ™

Dept. 125

We carry a complete Iine of Silver-Marshall equipments

www americanradiohistorv com

Just Out

HARRY ALTER’S
New Radio Book!

You, as a Retailer need the
extra profit that is figured for yvou

in our plan of selling at rock-bottom prices.
Fourteen thousand dealers are sharing in the
advantages of our overnight service.

JUST OUT! WRITE TODAY!

for your copy of this—the most famous of all
radio catalogs. No matter what your custo-
mer wants we have it for you. Get your
copy quick.

Note: We sell only to radio retailers

Ghe harry A

1758 Michigan Ave.

Iter Co.

Chicago, IlI.

e
0. }
pgALERS
o D\Scou'“s
thousands of}

NATIONALLY 23'50.
ADVERTISED PARTS §
Midland Wholesale Co.
5116 Ravenswood Ave.

Chicago, Illinois
Dept. R. ‘B.

Helpful Technical Information
A regular feature of Rapio BroapcasT is the series of
Laboratory Information Sheets, which cover a wide range
of information of immediate value to every radio worker,
presented in a form making it easy to preserve them. To in-
sure your having every issue, send your check for $4.00 for
one year’s subscription, to
Subscription Department, Doubleday, Page & Co.,
Garden City, N. Y.

TAADE MAAK R

TUBE
EQUALIZOR

INSTEAD OF RHEOSTATS

Permits instant change from one combina-
tion of tubes to another without rewiring.
Simply insert Equalizers to match the
different voltages. Self-adjusting. Made
for all tubes. ~Unmounted, 50c. mount-
ed 75¢.
Elkay Suppressors, made in same
form.‘sl.lpprcss regeneration and thus
annihilate the squeals. Unmount-
ed, 75c. mounted $1.00.

Langbein-Kaufman Radio Co.
(Dept. B)

Makers of Elhay Electric 8 Battery Receivers

62 Franklin St., New Haven, Conn.

ELKAY]
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. + Build the - -
Cooley Rayfoto Receiver

Described in this issue of Radio Broadcast

Fhe recorder shown
opposite is the only
one available to the
home constructor.

Be the first in your
community to build
this novel receiver.

Approved by A. G. Cooley

N close association with Mr. Austin G. Cooley, inventor of the
Cooley Ray-Foto machine, the Presto Machine Products Com-
pany has perfected the essential apparatus needed for the assembling
of this latest achievement in radio science—a simple, practical appar-
atus for receiving broadcast pictures on vour own radio set.

For many years this company has been an outstanding organi-
zation in the production of quality phonograph parts and its long

period of experimentation with Mr. Cooley assures a machine J
complete in every essential with his specifi- &
. . e bod
cations and requirements. K &
For information and prices fill in at- R
U4 : g
tached coupon. o P
& o0 L
" N £
y ) 8" o &
P OQQ,‘O &ccog
¢ L
PRESTO ¢ S S
/ \éo @:‘\0‘
o 4 [
Machine Products Co.  #&&efe
) V4 & 3 0 :
70 Washington St. R4 é\%&\@@foo* o
- . 4 AP &\
Untetoucrlézgigfdot:yolt;ai?:io.dl Smith BTOOlen’ N. Yo " QQ- OQ,QQQ& eﬂ} ?,b
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(
for

COOLEY

“RAY-FOTO”

B s S

We have a modulation trans-
former conforming to the
specifications for the

COOLEY “RAY-FOTO”
Apparatus. The Price is

$9 50

IWrite us for details

AEEN e GEN GG e e e o o o o e

National Company, Inc.
W. A. Ready, Pres.
Malden Massachusetts

E Modulation Transformer

NATIONAL.

Y /—m,WYWﬁ

4
3

4
y
X

AEROVOX products are ap-

proved by Austin G. Cooley

for his “RAY-FOTO” appar-
atus.

Selectivity and Stability

The *bypass” condenser plays an im-
portant role in every timed radio fre-
quency amplifer —because it governs
the selectivity and smability. = An indi-
vidual “bypass" condenser should be
employed for each radio frequency
amplifying tobe.

AEROVOX “bypass” condensers, seuled
in Bakelite, are particularly effective in
radio frequency amplifices because of
their construction.

They are non-inductive =impervious
to ‘moisture and are available in all
capacities up t0 1 mfd. and ratcd 2t
200 volis D, C

EROVOX

“Huilt Better'™
70 Washington St., Brooklyn, N. Y.

. Vacuum Tuses—A booklet giving the characteris~
tics of the various tube types with a short description of.
where they may be used in the circuit. Rapio CORPORA-
TION OF AMERICA.

77- TuBes—A booklet for the beginner who is interested
in vacuum tubes. A non-technical consideration of the
various elements in the tube as well as their position in the
receiver. CLEARTRON Vacuum Tuse CoMPANY.

87. Tuse TEesTER—A complete description of how to
build and how to operate a tube tester. BURTON-ROGERS
COMPANY

. Vacuum Tuses—A booklet giving the characteristics
and uses of various types of tubes. This booklet may be
obtained in English, Spanish, or Portuguese. DEFOREST
Rapio CompANY.

92. ResisTors For A. C. OPERATED RECEIVERS—A
booklet giving circuit suggestions for bul]dlng a. c. operated
receivers, together with a diagram of the circuit used with
the new 4oo-milliampere rectifier tube. CARTER Rabio
CoMPANY.

07. HicH-RESISTANCE VOLTMETERS—A folder giving in-
formation on how to use a high-resistance voltmeter,
special consideration being given the voltage measurement
of socket-power devices. WESTINGHOUSE ELecTric &
MANUFACTURING COMPANY.

102. Rapio Power BuLLETiNs—Circuit diagrams, theory
constants, and trouble-shooting hints for units employing
the BH or B rectifier tubes. RAYTHEON MANUFACTURING
CoMPANY.

103. A.C.Tuses—The deslgn and operating character-
istics of a new a. c. tube. Five circuit diagrams show how
to convert well-known circuits. SOVEREIGN ELEcTRIC &
MANUFACTURING COMPANY.

MISCELLANEOUS

38. Loc SHEET—A list of broadcastin statlons with
columns for marking down dial settings. L. Rabio,
INCORPORATED.

41. Basy RapIO TRANSMITTER OF 9XH-9EK—Descrip-
tion and circuit diagrams of dry-cell operated transmitter.
BURGESS BATTERY COMPANY.

42. ArcTic Rapio EQuipMeNT-—Description and circuit
details of short-wave receiver and transmitter used in
Arctic exploration. BURGESS BATTERY COMPANY.

43. SHORT-WAVE RECEIVER OF 9xH-9Ex—Complete
directions for assembly and operation of the receiver.
BuRGEss BATTERY COMPANY.

58. How To SELECT A RECEIVER—A commonsense
booklet describing what a radio set is, and what you should
expect from it, in language that any one can understand.
Dav-Fan ELECTRIC COMPANY.

67. WEATHER FOR RaDioO—A very interesting booklet
on the relationship between weather and radio reception,
with maps and data on forecasting the probable results
TayLOR INSTRUMENT COMPANIES.

73. RabpIO SIMPLIFIED—A non-technical booklet giving
pertinent data on various radio subjects. Of especial in-
terest to the beginner and set owner. CrosLEY Rapio Cor-
PORATION.

74. THE EXPERIMENTER—A monthly publication which
gives technical facts, valuable tables, and pertinent informa-
tion on various radio subjects. Interesting to the experi-
menter and to the technical radio man. GENERAL RaADIO
Company.

75. For THE LisTENer—General suggestions for the
selecting, and the care of radio receivers. VALLEY ELECTRIC
CompaNY.

76. RADIO INSTRUMENTs—A description of various
meters used in radio and electrical circuits together with a
short discussion of their uses. JEWELL ELECTRicAL IN-
STRUMENT COMPANY.

78. ELectricaL TrousLEs—A pamphlet describing
the use of electrical testmg instruments in automotive work
combined with a description of the cadmium test for stor-
age batteries. Of interest to the owner of storage batteries.
BuRTON RoGERs COMPANY.

95. RESISTANCE DATA—-SUCCCSSIVC bulletins regardmg
the use of resistors in various parts of the radio circuit.
INTERNATIONAL RESISTANCE COMPANY.

06. Vacuum Tust TesTING—A booklet giving pertinent
data on how to test vacuum tubes with special reference to
a tube testing unit. JEWELL ELECTRICAL INSTRUMENT
CoMpPaNY.

08. CopPER SHIELDING—A booklet giving information
on the use of shielding in radio receivers, with notes and
diagrams showing how it may be apphed practically. Of
special interest to the home constructor. THE COPPER AND
BrASss RESEARCH ASSOCIATION.

90. Rapio CONVENIENCE OuTLETS—A folder giving
diagrams and specifications for installing loud speakers in
various locations at some distance from the receiving set.
YaxLEy ManuracTuriNG CoMPANY.

G I

TN E R 1 B T e DT D R R S

USE THIS BOOKLET COUPON |

RADIO BROADCAST SERVICE DEPARTMENT :-,
RaDio BroaDcAsT, Garden City, N. Y. i
Please send me (at no expense) the following book- i

lets indicated by numbers in the published list above: i
.......................................... i

i

>
[~%
g
[s]
172
©w
Lan 8

(City) (State)

ORDER BY NUMBER ONLY
This coupon must accompany ¢very request. RB 12-27

e RSN T

£

[ e it
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mLECT

Model 17
Milliameter

A 2" Moving Coil Millia-
meter, with hand calibrated
scale and zero adjustment as
required for the COOLEY
“RAY-FOTOQ” Apparatus. For
Flush Mounting, Black Rim,
white scale.

Price—$7.00

Send for booklet ‘“‘Hoyt Me-
ters for Radio”

BURTON-ROGERS CO.

Sole Selling Agents
Boston Massachusetts

New!

EBY Sockets and “Ra.y-foto”
The unqualified endorsement

of EBY Sockets for the new
Cooley “Ray-foto” Receiver
is another important step in
the transition from cushion to
rigid type sockets.

With the new and improved
tubes most engineers agree
that cushion type sockets are
unnecessary. 1he EBY Socket
is the best rigid tvpe socket on
the marketon at least 3 counts.
Look for the name EBY—it’s
your guarantee of a quality
product. List price goc.

The H. H. Eby Mfg. Co., Inc.
4710 Stenton Ave. Phila., Pa.
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Specified by AG.C

SPEED scores again!
Austin G. Cooley, inventor of the Cooley Ray-
Foto, has specified Speed Superemission Tubes.

You will get more satisfactory results—greater
reception—uniformity—efhciency!

If you cannot obtain Speed Tubes from your
dealer, write us and you will be taken care of

promptly.
Don’t let anything interfere with the complete
success of your experiments.

Write us today.

CABLE SUPPLY CO. Inc.

31 Union Square New York City

Exhaustive test and experiment has proved to
him that their High emission makes them the
ultimate best for Foto reception.

Don’t take a chance. .
Insure the results you obtain from your experi-
ments by using the same tubes—SPEED—which
are used by Mr. Cooley—and equip your receiv-
ing set with Speed Tube , also.

021 ..m T Siig e DLET e <
A Two Year Subscription Saves You Two Dollars

It saves you the bother of renewing next year.
It is the most economical way to subscribe. You simply write six dollars instead

ANNOUNCING

- of four when sending your check or money order. Try it for two years. Form the habit!
BRACH RELAY || RADIO BROADCAST Garden City, N. Y.
FOR THE

RAYFOTO RECEIVER

Approved by A. G. Cooley

Available Now, Write

L.S. BRACH Mfg. Corp.
| 129 Sussex Ave. Newark, N. J.

R R, |
AERO Corona Coil

Used in New

Gets Far Away Stations Loud and Clear [~ 11T+
Regardless of Static Conditions |

s e
sl iy, el ibluu iy
Radio Engineers and hundreds of users report that Aer-O.Linminator / W
the sensational new Ground Antenna, gets better long distanco recep-’
tion, almast unbelievable freedom from static and outside neises, far i
greater selectivity and marvelously clear and sweet tone quality. l
R. Curtis of I1l., says “There’s no such thing as static trouble since ,

2 1407
I got my Aer-O-Liminator. X get stations I never got before—so
loud and clear I would almost swear they were in the next room.’’
In additlon you are free fram troublesome overhead aerials that every-
ono now knows are static-gatherers,

Aer-O-Limin
Antenna) is simple and easy to inslall. R nouid

Takes but a few minutes,

&

Cooley “Rayfoto” FREE TRIAL
Make this thrilling test at our risk! .
Install an Aer-O-Limninator (Ground R
Of course the new Cooley “Rayfoto” uses Antenna).  Leave your old overhead A} ushmls-b”por taﬂt &” DO
an AERO Inductance Coil. This special ol A na ot S8 B mien, PSR Y
o ! 4 ! : static is bad. If you do not get a 1
coil is designed to meet the exact speci- wonderful improvement in freedom & Curtan Mfg. Co, 1
fications of A. G. Cooley, whose “Ray- cloar. aeet thno withaut Imertering & Chieagn, 1 2T :
foto” receiver so many experimenters will ?Fise's’n il I (G A ?:d“““: LI teager 11l :
p 4 k = fon_on stations that are drown 4 ease send me at once complete description
build. I'o; every inductance requirement static on your old acrial, you need : Aer-O-Liminator with details of guaracrrxtge,ochE -
AERO Coils are proved best—by experts LN atogeg cent for (his test. entific Proof and FREE TRIAL OFFER! :
and amateurs as well. Always specify planation of Aer- O - Liminator 8 oo 1
AERO Cofls if you want the finest i Niioind, Atenie) s Theaf of oo P o Name ..., -
B formance, and our concluslve iron 1 Addr ]
radio performance. bound guarantee and remarkable Free g €58 r¥s e o, S sy B e
AERO PRODUCTS Trial Oged'hriwdmrguponcéodayl 5 City :
G. @ 0 aTofe T Norer mh B8 W Migrmemern 0 570 o3 0 (3 5 5 5 5 6 o
> Inc. 154 E. Erie St, Dept.g22-T 1 1
1722 Wilson Avenue Chicago, IIL Chicago, I1I. N Sate) o5 swmnies 385 & B ol o oo ons mmiwararsrors lorera ]
'---m-------ﬂ---------l-----J

e e
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Improved Tone—
More Volume

WITH your present socket power
supply a stage of AmerTran
Push-Pull, using two power tubes
can be operated at no increased cost
over the single power tube. It brings
the advantages of greater tone real-
ity and added volume. Tube distor-
tion and harmonics are suppressed—
the hum caused by raw A. C. on the
filaments of the power tubes is elim-
inated.

For those wishing to utilize their
present high voltage power packs we
recommend the 210 combination of
Push-Pull.  Volume will be greater
and only a slight change required in
the plate supply.

AmerTran Push-Pull Input and Qutput
transformers use high permeability alloy
cores with multiple windings to give high
inductive coupling and low capacity coup-
ling. The Input transformer, has ap-
proximately the same primary impedance
as the second stage AmerTran DeLuxe.
It is suitable for use ahead of any pair of
standard power tubes.

The plate impedance of two tubes con-
nected push-pull is double the impedance
of a single tube. Since various types of
power tubes have different values of plate
impedance, this company provides output
transformers to correspond with the power
tubes and the speakers. The impedance
ratios provide for the greatest transfer of
energy from 6o to 100 cycles, because at
these low frequencies more energy is re-
quired to drive the loud speaker mech-
anism.

AmerTran Push-Pull Transformers
Are Now Available in These Types:

Push-Pull Input Type 151.. $15.00 each

Push-Pull Output Type 152 (Impedance ratio 4:1,) for
two UX-210's or similar power tubes.$15.00 each
Push-Pull Output Type 271 (Impedance ratio 2:1),
for two UX-171 rtubes connected push-pull
e $15.00 each

AMERICAN TRANSFORMER CO.
178 Emmet Street Newark, N. J.

We also make Audio and Power Trans~
formers, Chokes and Resistors.

e — 1

Transformer Bhilders for, »
* * wver Twenty-Six Years

What Kit Shall 1 Buy?

HE list of kits berewith is printed as an exten-

sion of the scope of the Service Department of
RaDpI10 BRrOADCAST. It is our purpose to list here
the technical data about kits on which information
Is available. In some cases, the kit can be pur-
chased from your dealer complete; in others, the
descriptive booklet is supplied for a small charge
and the parts can be purchased as the buyer likes.
The Service Department will not undertake to
bandle cash remittances for parts, but when the
coupon on page 172 is filled out, all the informa-
tion requested will be forwarded.

0O

201. SC Four-Tuse REecEiver—Single control. One
stage of tuned radio frequency, regenerative detector,
and two stages of transformer-coupled audio amplification.
Regeneration coniro] is accomplished by means of a variable
resistor across the tickler coil. Standard parts. cost approxi-
mately $588s.

202. SC-1l Five-Tuse Receiver—Two stages of tuned
radio” frequency, detector, and two stages of trans-
former-coupled audio. Two tuning controls. Volume control
consists of potentiometer grid bias on r.f. tubes. Standard
parts cost approximately $60.35.

203. “H1-Q" Kit—A five-tube tuned radio-frequency set
having two radio stages, a detector, and two transformer-
coupled audio stages. A special method of coupling in the
r.f. stagdes tends to make the amplification more nearly equal
over the entire band. Price $63.05 without cabinet.

204. R. G. S. Kit—A four-tube inverse reflex circuit,
hav'ng the equivalent of two tuned radio-frequency stages,
detector, and three audio stages. Two controls. Price $69.70
without cabinet.

205. PiErcé A1Ro KiT—A six-tube single-dial receiver;
two stages of radio-frequency amplification, detector, and
three stages of resistance-coupled audio. Volume control
accomplished by variation of filament brilliancy of r.f.
tubes or by adjusting compensating condensers. Complete
chassis assembled but not wired costs $42.50.

206. H & H-T. r. r. AssemBLY—A five-tube set: three
tuning dials, two steps of radio frequencv, detector, and 2
transformer-coupled audio stages. Complete except for base-
board, panel, screws, wires, and accessories. Price $30.00.

207. Premier Five-Tuse EnsemsLE—Two stages of
tuned radio frequency, detector, and two steps of trans-
former coupled audio. Three dials. Parts assembled but
not wired. Price complete, except for cabinet, $35.00.

208. "“QuUAORAFORMER VI'’'—A six-tube set with two tun-
ing controls. Two stages of tuned radio frequency using
specially designed shielded coils, a detector, one stage of
transformer-coupled audio, and two stages of resistance-
coupled audio. (gain control by means of tapped primaries
on the r.f. transformers. Essential kit consists of three
shielded double-range " Quadraformer’ coils, a selectivity
control, and an " Ampitrol,” price $17.50. Complete parts
$70.15.

200. GEn-RaL Five-Tuse SeET—Two stages of tuned
radio frequency, detector, and two transformer-coupled
audio stages. Volume is controlled by a resistor in the plate
circuit of the r.f. tubes. Uses a special r.f. coil (“Duo-
Former”) with figure eight winding. Parts mounted but
not wired, price $37.50.

210. BRemER-TuLLY Power-Six—A six-tube, dual-
control set; three stages of neutralized tuned radio frequency,
detector, and two transformer-coupled audio stages. Re-
sistances in the grid circuit together with a phase shifting
arrangement are used to prevent oscillation. Volume control
accomplished by variation of B potential on r.f. tube.
Essential kit consists of four r.f. transformers, two dual
condensers, three small condensers, three choke coils, one
500,000-0hm resistor, three 1500-ohm resistors, and a set
of color charts and diagrams. Price $41.50.

212. INFRAOYNE AMPLIFIER—A three-tube intermediate-
frequency amplifier for the super-heterodyne and other
special receivers, tuned to 3490 kc. (86 meters). Price $25.00.

213. RAaolo BroAocasT ‘‘LAB” RECEIVER—A four-tube
dual-control receiver with one stage of Rice neutralized
tuned-radio frequency, regenerative detector (capacity
controlled), and two stages of transformer-coupled audio.
Approximate price, $78.15.

214. LC-27—A five-tube set with two stages of tuned-
rad o requency, a detector, and two stages of transformer-
coupled audio. Special coils and spec ial means of neutralizing
are emp oyed. Output device. Price $85.20 without cabinet.

215. LoFTiN-WHITE—A five-tube set_with two stages of
radio frequency, espec ally designed to give equal amplifica-
tion at all frequencies, a detector, and two stages of trans-
é%rmer-coupled audio. Two controls. Output device. Price
88s.10.

216. K. H-27—A six-tube receiver with two stages of
neutralized tuned radio frequency, a detector, three stages
of choke-coupled audio, and an output device. Two controls.
Price $86.00 without cabinet.

217. Atero SHORT-WAvVE Kit—Three plug-in coils de-
signed to operate with a regenerative detector circuit and
having a frequency range of from 19,000 to 2306 kc. (15 to 130
meters). Coﬂs and plug only, price $12.50.

218. DiamoNo-oF-THE-AIR—A five-tube set having one
stage of tuned-radio frequencv, a regenerative detector,
one stage of transformer-coupled audio, and two stages of
resistance-coupled audio. Volume control through regenera-
tion. Two tuning dials.

2149. NoroEN-HAUCK ImPRovEO SuPER 10—Ten tubes;
five stages of tuned radio frequency, detector, and four stages
of choke- and transformer-coupled audio frequency. Two
controls. Price 3260.00.

220. BrRowNING-DrAkE—Five tubes; one stage tuned
radio frequency (Rice neutralization), regenerative detector
(tickler control), three stages of audio (special combination
of re<istance- and impedance-coupled audio). Two controls.

www americanradiohistorv com
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Headquarters

for
Unipac Kits

Professional set-builders find it ad-
vantageous to purchase kits from
Allen-Rogers-Madison, Inc., because

1

We are authorized distributors for Silver-
Marshall, Hammarlund - Roberts, Karas
Equamatic, Bremer-Tully, Harkness Counter-
fonic and other popular kits.

2

Only specified parts are shipped, assuring the
perfect operation of sets made from parts-
purchased.

3

Our prices on accessories are so low and ship-
ments made so promptly that set-builders
find they can render satisfactory service to
their customers so far as cost and speed are
concerned.

Write for Set-Builders Buying
Guide. Please specify Edition RB.

Allen-
Rogers-
Madison

INCORPORATED
35 West 31st St. New York City

Send for
This Great Book

Compiled exclusively for dealers in
radio sets, radlo parts, and ‘tor set
builders. An Amazing Cata-
log containing the newest
things in the world of radio,

Unheatable values in Radio
Parts, Kits and Bupplies f
of National Fame. A
complete array of Cabl-
nets and consoles, in all
latest styles, finishes
and popular sizes at
Unmatched {’rices.

The high quality
of our products elim*
inates loss, Large
stocks offer you Iarge
selection. Our speedy
shipments insure your cus-
tomers' good will and bigger
profits for you.

all models and types. Fully described and
priced in our catalog 0n page 84. Liberal
discounts to the trade. Immediate
delivery.

Short Wave Section

Our catalog contains_ 8 section
devoted to a showing of the high-
est grade short wave receiving
and transmitting apparatus. Also
the finest electrical appliancea
for use in the home,

Shure Service means sure

rofits. You can take orders direct
¥rum our 'ilfustrated list price
catalog,

Whatever your radio needs may
be.you will find them in our 1928 cata-
log. Write for a cooy TODAY.

SHURE RADIO COMPANY

d 341P Wext Madison Street, Chicago. 1if,
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New Aero Kits Used

In Important Circuits

The Improved Aero-Dyne 6, the Aero 7 and
Aero 4—all popular new circuits—are butilt
around these marvelous coils.

You Should Learn About Them Now!

AERO Universal Tuned Radio Frequency Kit

Especially designed for the Improved Aero-
Dyne 6. Kit consists of 4 twice-matched
units. Adaptable to 201-A, 199, 112, and the
new 240 and A. C. tubes. Tuning range be-
low 200 to above 550 meters.

This kit will make any circuit better in
selectivity, tone and range. Will eliminate
losses and give the greatest receiving effi-
ciency. .

Code No. U- 16 (for .0005 Cond.)...$15.00
Code No. U-163 (for .00035 Cond.)... 15.00

e e

AERO-COI

AERO Seven Tuned Radio Frequency Kit

Especially designed for the Aero 7. Kit con-
sists of 3 twice-matched units. Coils are
wound on Bakelite skeleton forms, assuring
a 939% air di-electric. Tuning range from
below 200 to above 550 meters. Adaptable
to 201-A, 199, 112, and the new 240 and
A. C. tubes,

Code No. U- 12 (for .0005 Cond.)...$12.00
Code No. U-123 (for .00035 Cond.)... 12.00

AERO Four Kit

An exceptionally efficient kit for use in the
Aero 4 and other similar circuits. Consists

of one Aero Universal Radio Frequency
Transformer and one Aero Universal 3-
Circuit Tuner. Uses 201-A, 112, 199 and new
A. C. tubes.

Code No. U.- 95 (for .0005 Cond.)....$8.00
Code No. U-953 (for .00035 Cond.).... 8.00

NOTE—All AERO Universal Kits for use in
tuned radio frequency circuits have packed
in each coil with a fixed primary a twice
matched calibration slip showing reading
of each fired primary AERQO Unwversal Coil
at 250 and 500 meters; all having an oc-
curate and similar calibration. Be sure to
keep these slips. They're valuable if you de-
cide to add another R.F. Stage to your set.

A NEW SERVICE

We have arranged to furnish the homne set
builder with complete Foundation Units for
the above named Circuits and for the Chi-
cago Daily News 1-Tube Receiver and the
Aero Transmitter set, drilled and engraved
on Westinghouse Micarta. Detailed blue-
prints and wiring diagram for each circuit
Included with. every foundation unit free.
Write for information and prices.

You should be able to gct any of the above
Aero Coils and parts from your dealer. If
he should be out of stock order direct
from the factory.

AERO PRODUCTS, Inc.

1772 Wilson Ave. Dept. 109 Chicago, Il1I.

Tuned

fier tubes.

Attaches to any
radio set or
phonograph
without tools and
without chang-
ing the set.

The

THE Harkness audio amplifier is a new and
outstanding development in the search for
better reproduction of musical sounds. This
amplifier, with a good loudspeaker, reproduces
voice and music with a degree of perfection
which 1s almost uncanny in its realism. Never
before has it been possible to re-create musical
sounds with such marvelous fidelity.

Two new patented improvements have made
this possible.

Tuned to Emphasize Low Tones

The amplifier is tuned to emphasize the am-
plification of low tones below 200 cycles. This
compensates the inability of loudspeakers to
reproduce low tones at their natural intensity.
The amplifier supplies additional energy to the
loudspeaker at low frequencies and the fidelity
of reproduction is thereby greatly improved.
Low tones are reproduced at their natural vol-
ume. Actual measurements show that the
Loudspeaker output at low frequencies is the
same as at high frequencies. The output is uni-
form from 40 to 10,000 cycles.

Undistorted Power Output Increased

By a patented method of inter-stage coupling,
the undistorted power output of the amplifier
tubes 1s greatly increased. The Harkness am-
plifier can handle four times as much volume
as any other type of amplifier without over-
loading, tube blocking or distortion of any kind.

Suite 42

| Double Impedance

cAudio

eAmplification

— gives uniform loudspeaker output over entire audio
range from 40 to 10,000 cycles.

— quadruples the undistorted power output of ampli-

¥ %

Type No. A-
275 Complete-
ly wired Ready
to operate

#2750

HARKNESS

Double Impedance Tuned Audio Ampliﬁer

(Licensed under Hiler Audio Patents 1589692 and 1615224)

Easily Attached to Any Set
The Harkness amplifier will greatly improve
the volume and tone fidelity of your set. You
can attach 1t in a few minutes, without tools
and without making any changes whatsoever in
your set. It can be used with any radioreceiver,
from a crystal set to a super-heterodyne.

Your Satisfaction Guaranteed

Mail your order to the address below and the
Harkness amplifier will be sent you by return.
Send no money in advance. Just write a letter
or post-card ordering amplifier type No. A27s.
On delivery pay the postman $27.50 plus a few
cents postage. Attach the unit to your set and
hear the improvement. If you are not entirely
satisfied, return the amplifier and your money will
be instantly refunded. Mail your order today.

Tuned Double Impedance Parts
If you wish to install this system of am-
plification in a new or old receiver, using your
own tube sockets, etc., you can purchase the
essential parts as separate units and mount
them on the base-board or sub-base of your set.
The essential parts are listed below:—

3—HARKNESS Double Impedance
Tuned Audio Couplers
(1st, 2nd and 3rd stage types) $16.50
1—HARKNESS Audio Output Filter
Unit 4.50

Dealers and Set-Builders—Write for Discounts and Catalog

KENNETH HARKNESS, Inc.

NEW YORK, N. Y.

181 SULLIVAN STREET

www americanradiohistorv com
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; therproof erial
"that cant corrode

It is not necessary to take
down your aerial each year
to remove corrosion and soot
that have accumulated on
its surface, if you install a
Beldenamel Aerial.

Each strand of a Belden-
amel Aerial is protected by
a heavy coat of baked en-
amel which resists corro-
sion under the worst atmos-
pheric conditions. A Bel-
denamel Aerial stays bright
under this protective coat-
ing and maintains maxi-
mum range and volume for
your set.

A good aerial is just as im-
portant as good tubes. Get
the best results from your
radio receiver by asking your
dealer for a Beldenamel
Aerial today.

Belden Manufacturing Co.
2312-A S. Western Ave., Chicago

AERIAL WIRE

) S

WHaAT Kit SHALL | Buy? (Continued)

221, LR4 ULTRAOYNE—Nine-tube super-heterodvne: one
stage of tuned radio frequency, one modulator, one oscillator,
three intermediate-frequency stages, detector, and two
transformer-coupled audio stages.

222. GrRe1fF MuLTiPLEX—Four tubes (equivalent to six
tubes); one stage of tuned radio frequency, one stage of
transformer-coupled radio frequency, crystal detector, two
stages of transformer-coupleﬂ audio, and one stage of
impedance-coupled audio. Two controls. Price complete
parts, $50.00.

223. PrHoNoGraPH AMPLIFIER—A five-tube amplifier de-
vice having an oscillator, a dectector, one stage of trans-
former-coupled audio, and two stages of impedance-coupled
audio. The phonograph signal is made to modulate the
oscillator in much the same manner as an incoming signal
from an antenna.

224. BRowNING-DraAKE—Five tubes; one stage tuned
radio frequency (with special neutralization system), re-

enerative detector (tick‘)er control), three stages of audio
special combination of resistance- and impedance-coupled
audio). Two controls. .

225. AERo Short-Wave Transmitting Kit consists of inter-
changeable coils to be used in tuned-plate tuned grid circuit.
Kits of coils, two choke coils, and mountings, can be secured
for 20-40 meter band, 40-80 meter band, or go-180 meter
band for $12.00

ETIT TN

USE THIS COUPON FOR KITS

Ll W TR

! Rapio BRoADCAST SERVICE DEPARTMENT
¢ Garden City, New York.

| Please send me information about the following kitsin- |
* dicated by number:

(State)

ORDER BY NUMBFR ONLY. This coupon must
accompany each order. |
RB12-27
-

Distress Calls From The Air

THE recent distress calls from aircraft in
flight have been referred to in the press as
the first from aircraft, even by some of our con-
temporary radio publications which should know
better. Seventeen years ago, a dirigible, the
America, attempted a transatlantic flight, trail-
ing its reserve fuel supply on a 3jo0-foot steel
cable below it. After making a flight of several
hundred miles, the crew found that the tugging
trailer threatened the destruction of the craft.
Jack lrwin summoned aid by radio and the
steamship Trent responded. No lives were lost.
This was the first S O S from the air!
A FIVE-KW. broadcasting station is to be
erected on Mt. Victoria, overlooking the
harbor of Wellington, New Zealand. This will

be the most powerful broadcasting equipment
in the Pacific.

ight Socket Power

1S within your reach
WHEN you buy a Sterling “B"

Power Unit, you get power
regulation which means tone quaiity
at its best. You get power for any
set having 4 to 8 tubes including
a power tube. You get light socket
convenience and the utmost in relia-
bility. At the remarkably low price of
$28.50, Sterling “B" Power Units
are within the reach of every purse.

A Sterling demonstration will

e a revelation. Any Sterling
dealer will be glad to prove it.

terlind

“B Socket Power

Model Price
R-81 50
“B’’Power $28=
for sets complete

from with
4t0 8 Raytheon

tubes Tube

THE STERLING MFG. COMPANY
2831 Prospect Avenue ° » Cleveland, Ohin

LUSE THIS COUPON FOR COMPLETE SETS

RaD1o BROAOCAST SERVICE DEPARTMENT

] Raoto BroaocasT, Garden City, New York.
Please send me information about the following manu.
factured receivers indicated by number;

.................................................. |
Name. . it it ria e s s na e l
Address . et

(Number) (Street)
3
kC:ly) ............. ('Sidtzj . |
ORDER BY NUMBER ONLY i
. This coupon must accompany each order. RB 12-27 §

AR mte % I W NI T M ——— e
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QUALITY

Complete Electric

Operation

with this A
B C Power
Unit used
with UX 226
and 227
Tubes UX
: 280 Rectifier
. No. 5553 $22 List Tube ‘

This newest Dongan achievement—-~No.
5553 A B C Power Supply Unit—together
with UX 226 and 227 A C Filament Supply
Tubes and the UX 280 Rectifier Tube |

| equips your set to secure all the needed |
power from the light socket. No. 5553 |
Unit contains one transformer and two .
chokes especially designed for these partic- !
ular tubes which take the place of standard l
201A tubes. Sets equipped with either

| one or two UX 171 Power Amplifier tubes
are also furnished with adequate power.

You will find a new enjoyment in your
radio—electrically operated by the new
Dongan A B C Power Supply Unit.

i If your dealer cannot supply you send
| check or money order direct to factory.
. Complete data upon request.

DONGAN ELECTRIC MFG. CO.
2991-3001 Franklin St., Detroit, Michigan

PRODUCTS

YEARS i

FIFLEEN

B\ TRANSFORMERS of MERIT for
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Spring Supported
Shock Absorbing
Makes the socket stand out
from the dead black of the

base and panel

Easier to establish correct
position of tube and prongs

Improves the appearance
of the set

Have all spring supported and shock ab-
sorbing features of the famous Cle-Ra-Tone
Sockets. Non-microphonic. Unaffected by
stiff bus wiring. Tube holding element
“floats” on four finely tempered springs.

Used in most of the leading circuits.
Among the most recent for which Cle-Ra-
Tone Sockets have been specified are:

Strobodyne 8
Magnaformer 9-8
Camfield Super-Selective 9
Lynch Suppressor Circuit
H. F. L. Nine in Line
World’s Record Super 10
Melo-Heald Fourteen
St. James Super
Karas Two-Dial Equamatic
Knickerbocker 4
Hilograd Receiver
International One-Spot
Thompson Super 7
Hot Spot Fourteen

PRICES
Push Type, on Mounting Base
Benjamin Cle-Ra-Tone Sockets. . ... ... 75c each
Without Mounting Basz ........,... 30c each

Green Top Sockets for A. C. Tubes

Specially designed, for use with 5-pronged A. C.
Radio Detector Tubes:
For direct attachment to panel. ...... . 90c each
For mounting on top of pancl...,... $1.20 each

Insist on the socket used by

those who know and want the

best. ASK FOR BENJAMIN

“RED TOP,” or “GREEN

TOPR.”

At all Radio Jobbers and Dealers
Made by

Benjamin Electric Mfg. Co.
120-128 So. Sangamon St., Chicago

' where can provide you

Handsome Panels For These Kit Sets!

FORMICA has prepared handsomely decorated panels for the
leading kits of the year, so that home builders can make sets of
better appearance. Many of these panels are fully drilled and ready
for assembly.

Among the panels offered are Magnaformer, front and sub; World’s
Record Super Ten, front and sub; Camfield Nine, front and sub;
Tyrman, front and sub; Madison-Moore International One Spot for
A. C. operation and many others.

" Plain Formica panels of any size are also available

THE FORMICA INSULATION COMPANY |
4628 Spring Grove Avenue Cincinnati, O.

Formica has a com-
o A plete insulating service
A i for fact Se
Made from Anhydrous Bakelite Resins manulacturer

SHEETS TUBES RODS
LI:?—, —_— - —,————

Leading jobbers every-

’ with Formica products.

Why Fixed Resistance? T

Because it maintains the resistance values in-
definitely and without fluctuation.

Why Variable Resistance?

Because the resistance values can be adjusted
to meet all requirements.

el CLAROSTAT

Because the Clarostat combines the depend-
ability of fixed resistance with the convenience
of variable resistance.

And of course there is a Clarostat for every purpose—the Claro-
stat Volume Control for the receiving circuits; the Standard
Clarostat for B or plate circuits of radio power units; and the
big Power Clarostat for filament. line-voltage and high-power
radio devices, as well as transmitting applications.

Clarostat is the standard,
universal variable resistor.
That is why it is widely im-
itated in appearance, but
hardly in performance.
Watch for the green box
and the name stan:ped on

AMERICAN MECHANICAL LABORATORIES, Inc. the Clarostat itself. Ap-

Your local dealer has Clarostats in Stock. Watch the
articles of leading radio authorities for data on how
to build a better set or how to better your
present set, with Clarostats. Or write
for descriptive literature to

pearances, otherwise, may

247 W, 17th Se. 448 Bryanc St Specialists in UVariable Resistors MEMBER "
deceive you.

5 7 o\
New York San Francisco 285 North 6th St. Brooklyn, N. Y. Rﬂ‘”M

Manufactured in Canada by the Benjamin Electric i
Mfg. Co., Canada, Ltd., Toronto, Ontario

¢

R D iier- www americanradiohistorv com
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fMAaevavox

Speaker Quality
“Plus

for the Electric Set and Electric
Phonograph ‘Builder

ALTERNATING: STEPPED-UP; RECTIFIED i RECTIFIED FILYERED, O PUT |

CURRENT ¢ A i ENERGY = iDIRECT CURRENT R Gl
SOCKET |} ENERGY |Rpecy m"uys E'ﬂ‘éé“':
POWER \ : o ; 'g",{,“;‘
i i | i
. . .
| |recnrving| [FieTER C1rCu &F .s-.-
Ed H A S Hebah
S Tuse SO S T
-& ™1 ko
A F gs
£ v
H &
wovory  REPLACE OR d
A SAVE THIS CHOKE
SUPPLY BY USING THE
FIELD OF THE
MAGNAVOX__,*
R5 UNIT
TO RADIO OUTPUT
TRANSFORMER

The field of the Magnavox type R-5
Electro-dynamic speaker unit provides
the highest class high resistance choke
for A. C. rectifier and filter units. The
current passed energizes the field for its
function as a speaker.

Only the electro-dynamic type speaker

can give the wonderful quality of radio
reception possible with modern sets and
broadcasting.

Magnavox
R-5 Electro-
dynamic
Speaker-Unit
Price $55.00
Easily installed

in radio or phon-
ograph cabinets.

Beverly Model

Table type cabinet, mahogany finish,
curved top, equipped with 13-5 Unit
$80. Aristocrat model, floor type, butt
burl walnut panels, two tone mahogany
legs and corners, equipped with R-5
unit $90.

Write for full description of this and
other units and complete electro-dy-
namiic type speakers.

THE MAGNAVOX CO.
Qakland California

1315 So. Michigan Ave.
i T DRl W S R T AR L B T e T

Chicag;)

From the Manufacturers

THE paragraphs below represent in part in-
teresting announcements of new products
which have been received by Rabpio BroabcasT
from important manufacturers within recent
weeks. Many of our readers will welcome this
section where they can find concise information
on the interesting new offerings. Space does not
permit the more complete discussion and re-
marks which many of these announcements
deserve. Readers can preserve these columns and
those which will appear in the future in this
section of Rapbio Broabcast. Further infor-
mation on the apparatus described may be ob-
tained by writing to the Service Department of
Rabio BroabpcasT. Itis hoped that those readers
who write the manufacturers directly will refer
to this department when writing.—THE EpiToRr.

New Offerings by—

Amsco Propucts Co. Inc.
Extra-spaced variable condensers, known as Duo-
space to be used in power oscillators, small trans-
mitters or in receiving circuits where the 3%
inch spacing between rotor and stator plates
contribute toward extremely accurate alignment
of single-control circuits.

SamsoN ELectric Co.

Power chokes with an inductance of 30 henries
under the following conditions: No. 30, 30
milliamperes, d.c. resistance 470 ohms, price
%5.00; No. 380, 8o milliamperes, d.c. resistance
2000hms, price $11.00; No. 312, 120 milliamperes,
d.c. resistance 2900 ohms, price $12.00. Power
transformers, No. 132 rated at 40 watts, furn-
ishes 200 volts plate supply at 8o milliamperes
from 6o cycles, fitted with windings to furnish
filament voltage for ux-280 and two 171’s. Price,
B15.00. No. 162, designed to furnish a 500-volt
plate supply to tubes such as the 210, rated at
75 watts, filament supply for ux-281 and 210.
Secondary voltage, 725. Price, $19.00. No. 253,
same as No. 132 but to be used on 25-cycle
supply. Price $19.00. No. 256 same as No. 162
but to be used on 25-cycle supply. Price $27.50
No. 232, designed to supply 200 volts direct cur-
rent to receiving set. Similar to No. 132 but
supplies in addition filament current for five 226
type tubes, two 227, and two 171’s. Rated at
100 watts. Price, $16.50. No. 262, similar to
No. 232 except supplying power for a 210 ampli-
fier. No. 463 furnishes a.c. voltage for all a.c.
tubes. Has windings for 1.5-, 2.5-, and j5-volt
tubes. Price, $14.50. No. 259 same as 463 except
for 25 cycles. Price, $17.50. No. 217, rated at 20
watts. Supplies filament vecltage for two 171’s
or two 210 tubes. Price, $12.00. Power block No.
713 to furnish necessary energy at 180 volts 50
milliamperes, rated at 30 watts, supplies filament
windings for ux-280 and 171 tube, and contains
chokes and transformer. Price, $24.50. No. 718,
supplies 200 volts at 8o milliamperes. Otherwise
same as No. 713. Price, $33.50.

JeFrersoN ELecTrRiC MFG. Co.

Output transformer with 30 inches of cord and
equipped with telephone tip and pin type jacks.
Model 395. price $6.00. Filament supply trans-
former, furnishing voltage for eight 1.5-volt
tubes, one 2.5-volt detector tube, and two 5-volt
tubes. Price $7.50. Plate supply transformer
to be used with ux-280 rectifier tube, j5-volt
center-tapped filament winding, 520 volt center-
tapped 125 milliampere plate winding, price
$10.00. Combination filament and plate voltage
transformer, price $15.00. Plate supply choke
passing 125 milliamperes, price $6.00.

BenjamIN ELecTrIC MFG. Co.
New style of the well known Benjamin floating
socket; also Y type socket for heater type tubes.
Straight frequency-line condenser single hole
mounting, No. go8o capacity .00025. mfd. price
$3.50; No. 9o81 capacity .coo35 mfd. price
$3.75; No. 9082 capacity .00o5 mid. price $4.00.

WesTINGHOUSE ELecTric AND Mra. Co.
Rectox A battery charger. Uses copperoxide
rectifying elements providing full-wave recti-
fication. Charges at 2 amperes, 6 volts.

www americanradiohistorv com

RADIO
DEALERS

Send for our catalog
illustrating the prod-
ucts of over 100
radio manufacturers.

WHOLESALE ONLY!

F. D. PITTS COMPANY
219-223 Columbus Ave.

BOSTON, MASS.,, U. S. A.
Established 1919

BROWNING-DRAKE BLUE PRINTS?

Write to

Radio Broadcast Magazine
Booklet Department

Garden City New York
$1.00 per set

BRUNO QUARTZITE TUNING COILS
have been repeatedly specified in new cir-
cuits for their high degree of efficiency, selec-
ivity, and sensitiveness.

The No. gg Jr. Tuning Coil has been designed to
be used with a .0oo5 mfd. condenser across the
secondary winding. When used with the No. gg
TRF Coll, if the condensers have the same ca-
pacity, the two readings should be alike. Ab-
sorption losses are completely eliminated. Wave-
length 200 to 575 meters. List price . . $5.50.

The No. gg Jr. TRF Coil when used in conjunc-

tion with a .ooos mfd. condenser will cover the

entire wavelength band from 200 to 575 meters.

Furthermore it is suitable for any circuit em-

ploying tuned radio frequency. List price $3.00.
Both Coils are perfectly made and wound with green
and orange silk covered wire on Quartzite—a special

glass containing no metallic base. Get them from your
dealer or write us.

BRUNO RADIO CORPORATION
Long Island City New York
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THE
“IMPROVED ARISTOCRAT”
MODEL RECEIVER

was built around

SICKLES COILS

You can expect to duplicate
the exceptional results only
with the same

SICKLES COILS

These are the same stand-
ard high quality accurately
calibrated coils which have
had no superior during the
past five years. Specially
designed for the

LYNCH IMPROVED ARISTOCRAT
COIL COMBINATION No. 28, $4.50

There are Sickles Diamond Weave Coils
for all Leading Circuits.

The F. W. Sickles Co.

132 Union Street
SPRINGFIELD, MASS.

COIL PRICES

No. 30 Shielded Transformer... .$2.00 each
No. 24 Browning-Drake. ... 7.50 Set
No. 18A Roberts Circuit. 8.00 ¢
No. 25 Aristocrat Circuit.. ... ... 8,00 *¢
No. 28 Lynch Aristocrat .. 4,50 ¢

FROST-RADIO

OFFERS RADIO BROADCAST
READERS TWO VALUABLE
NEW BOOKLETS FREE!

Write for Them

E OFFER readers of Radio

Broadcast two valuable new
Frost-Radie publications free on
request: ‘“What Set Shall I
Build?’’ the answer to a question
which puzzles many set builders,
and the new Frost booklet ‘'For
Better Reception,”” a complete and
helpful manual of Frost Parts
Every set builder should have both
of these booklets, They will be
found choek-full of useful infor-
mation that is right up to the
minute,

What they Contain

““What Set Shall 1 Build?”’
tells rmuch about the newest
and most popular cireuits
‘For Better Reception'' tells
you proper size rheostat for . D
multi-tube sets, has wiring &

diagrams for high resistance T 4
unit, and contains valuable i
facts about Frost-Radioc Parts. ‘o

FROST-RADIO
Mail Coupon NOW
To secure these two book-
lets I'REE fill out and mail
coupon below, printing your
name and address carefully.
These books will amaze you
with  their completeness.
Write for them to-day—

NOW,

HERBERT H. FROST,
Inc. Elkhart, !ndiana
New York

Chicago
HERBERT H. FROST, Inc.
160 North La Salle Street, Chicago

Please send me free your two booklets, as advertised 1n
Radio Broadcast for December

ENAMEL o« o« + o 010l 8808 T el e e e B

Street Address
City

$12.50

Complete

e

Use your
Radio to

s

electrify your phonograph
—attach the Pacent PHONOVOX

OU WILL experience a

revelation in phono-
graph reproduction when
you have heard your favorite
records reproduced through
the Pacent PHONOVOX—a
better phonograph pick-up
device.
Ask your dealer to demon-

strate this greatest radio-
phonograph accessory of the
year! Seehow easily and quick-
lyitisattached—withouttools
or changes inwiring! He will
gladly show you how you can
secure the equivalent of elec-
tric phonograph reproduc-
tion at a cost of only $12.50.

Sold and demonstrated by dealers everywhere

PACENT RADIO CORPORATION

156 West 16th Street

New York

Makers of the famous Pacent Balanced Cone

N

-

perfected over years of experience.

of condenser performance.

Cambridge

www americanradiohistorvy com

UNIFORM!
They Stand Up

No matter whether you buy a TOBE Condenser in California or New York,—whether
you buy it this year or next year,—the quality will be the same.
sers are made of materials selected for their serviceable and lasting qualities, by methods
All TOBE Condensers are made to work contin-
uously at their rated voltages—and do. The trademark “TOBE” takes all the doubt out
For sale wherever Radio is Sold.

' Tobe Deutschmann Company

All TOBE Conden-

Mass.

WRITE US FOR PAMPHLET B-12

p
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STATEMENT OF THE OWNERSHIP, MANAGE-

MENT, CIRCULATION, ETC., required by the Act

of Congress of August 24, 1912, of RADIO BROAD-

r J CAST, published monthly at Garden City, New York
for October 1, 1927. State of New York, County of

Nassau. .
Before me, a Notary Public in and for the State

and County aforesaid, personally appeared John J.

Hessian, who, having been duly sworn according to

law, deposes and says that he is the treasurer of

Doubleday, Page & Company, owners of Radio Broad-

o cast and that the following is, to the best of his

knowledge and belief, a true statement of the owner-

” a'g l ac ship, management (and if a daily paper, the circula-
tion), etc., of the aforesaid publication for the date

shown in the above caption, required by the Act of
August 24, 1912, embodied in section 411, Postal

InYour Loud Speager Laws and Regulations, printed on the reverse of thi

1. That the names and addresses of the publisher,
edito;, managing editor, and business managers are:
Publisher, Doubleday, Page & Co., Garden City,

P N. Y.; Editor, Willis Wing, Garden City, N. Y.;
Business Managers, Doubleday, Page & Co., Garden
; City, N. Y.

. 2. That the owner is: (If owned by a corporation,
its name and address must be stated and also im-
mediately thercunder the names and addresses of
stockholders owning or holding one per cent. or more
of total amount of stock. If not owned by a cor-
poration, the names and addresses of the individual
owners must be given. If owned by a firm, company,
or other unincorporated concern, its name and ad-
dress, as well as those of each individual member,
must be given.) F. N. Doubleday, Garden City,
N. Y.; Nelson Doubleday, Garden City, N, \).,:
S. A. Everitt, Garden City, N. Y.: Russell Double-
day, Garden City, N, Y.. John ]. Hessian. Garden
City, N. Y.: Dorothy D. Babcock, Oyster Bay,
N. Y.: Alice De Graff, Oyster Bay, N. Y.: Florence
Van Wyck Doubleday, Oyster Bay, N. Y.: F. N.
Doubleday or Russell Doubleday, Trustee for Flor-
ence V. Doubleday, Garden City, N. Y.; Janet Dou-
bleday, Glen Cove, N. Y.; W. Herbert Eaton, Gar-
den City, N. Y.: S. A. Everitt or John J. Hessian,

“he New Muter Clarifier~

{OUTPUT TRANSFORMER]

Haven't you often wondered just why without disturbing set. Try out to your '\T\{.uqtee f?r I'l‘osﬁphine Ever(i:t;. Ga;\r'deny City, N. Y.:
s g t clear, b ens : t illiam ]. Neal, Garden City, N. Y.: Daniel W,
I.t s ;(1) dxfﬁcultt. to}ge Hc ear-tnatural en own pleaisure on our liberal guarantee— Nve. Garden Caty, NO¥T B French_Strothpr, cA
joyable reception aven't you many you won't recognize your set. City, N. Y.; Henry L. Jones, 285 Madison Ave,,

times felt like throttling that scratching,
squawking, inhuman voice> Thousands See YOlir Dealer_or Send Direct

of set owners are surprised to learn that

N. Y. C.: W. F. Etherington, 50 East 42nd St.,
N. Y. C.

3. That the known bondholders, mortgagees, and

their speakers qgre being throttled—con- Dealers can quickly secure Muter Prod- g}'her:l secu(l;}tyt l;olldcr;l owrtﬁnogf oll;o:glsdmgo},tg‘;zescené;

i ore otal amoun . b
stantly—by paralyzing high *B" voltage ucts for you from leading jobbers. How- other securities are: (lf there are none, so state.)
current. That's exactly what ails them. ever, should you have any difficulty ob- NONE

4. That the two paragraphs next above, giving the

taining them from your dealer, mail cou-
& y m names of the owners, stockholders, and security hold-

The Muter Clarifier is especially designed

to prevent this; it diligently protects the pon direct to us. Prompt shipment of ers(i if any, cgn}sm not o;ly the list of sto;kh%ldel:s

q s Clarifier, complete with phone cords at- and security holders as they appear upon the books
Speaker an.d GOl assf“mg vast, Jn 2 = - - . of the company but also. 1);1 cases where the stock-
provement in tone, quality and volume. tached, will be made upon receipt of price holder or security holder appears upon the books of
Nothing else serves the same purpose. or C. 0. D. if you wish. Give your speaker the company as trustee or in any other fiduciary re-
This compact, attractive little instru- a chance to show what good reception lation, the name of the person or corporation for

whom such trustee is acting, is given: also that the
said two paragraphs contain statements embracing
affiant’s full knowledge and belief as to the circum-
stances and conditions under which stockholders and
| security holders who do not appear upon the books
of the company as trustees, hold stock and securities
in a capacity other than that of a bona fide owner;
and this affiant has no reason to believe that any

ment is easily attached in a few moments means. MAIL COUPON TODAY!
LESLIE F. MUTER CO., 76th & Greenwood Av.,Dept. 822-T, Chicago, I1I.

Use This Coupon/

th rson, association, corporation has any in-
( ;-ESUE F. MUTER CO., ?er:srt ‘:i?rec:‘ o? indlirelctni'\orthe s‘;(i)c; st(;:k, bond'.to’. gr
[ 76th & Greenwood Ave., Dept. 822-T Chicago, I1I. other securities than 21 su stated by him. .
{ [ Send Mute:i Clarifier at once, post- 5. That tbhe average numberd of cl;)ples ofheachhlssxe
age prepaid. $5.00 is enclosed. of this publication sold or distributed, through the
DEPENDABLE : [JSend C. O. D. mails or otherwisg. to paid subscriberg durjng the
PRO CT six months preceding the date shown above is......
he © l:u : : ' [J Send complete Muter catalog. (This) information is required from daily publications
e omplete uality only.
Popular Priced Line. { Name.......... Sooooooooog (Signed) DOUBLEDAY, PAGE & COMPANY
Send for comprehensive l Address By John ]. Hessian, Treasurer.
catalog. | S Trrenmrrers sentet vt Sworn ttg andgzs;xbscribed before me this 16th day ot
i September, 1 . .
TGty ieeennn . s...State.......... [sEaLl (Signed) Frank O'Sullivan

(My commisston expires March 30, 1928.»

WOULD YOU HELP YOURSELF TO OUR CASH The thrill of receiving Tokio, Japan and

i : Vs, =

ney and Melbourne, Australia on a Magnafor: &£ 2.0 &

s > ety S T )]
BOX—if we said “GO AHEAD™? Lt Sl ol Wby

the Magnaformer 9-8 is famous, gives you a .

ALL RIGHT, THEN—GO AHEAD! .. 3 :

THE CASH IS THERE. . . . And it’s easy to get

The Holiday Season is approaching with its heavy drain on your income.

What are you doing about it?

Lruly e T O anant. in ChICE of the ALt s 16
Will it be just as it was last year? Or do you really want some spare-
time cash.

the finest and most powerfuiv'receivinz set ever designed.
If you are in earnest, let us tell you how you can get it.

W e e TS o 813 ibpet From oent Rade
There’s much to gain and nothing to lose.
Write: Agents' Service Division

Editors are giving these coils highest praise in e&iwri.é nr!ic“lfu in
DOUBLEDAY, PAGE & CO. Garden City, N. Y.

10, Radio, Radio Doings, Citizens® Call Book, adio World
E:g?ml:gpr:mzhr inea and numerous newspapera. Each coil is ubaiter-
ahly peaked at 69,73 Kilocycles (4300 meters). They are so securely an
scientifically put tozether mechanically that nothing can l:hange their
eiectrical characteristics, Itis the greatest setin the world. Bl:uld
it from the full'zdillnstrated official construction sheet 28x34 inches,

rinted sotid. R .
bost.:nu(i’d:s ‘l’mce. right now while you bave it in mind, for FFEE
illustrated M former story, wonderful testimonials and full ac-
count of K. G. Ormiston’s unique experience- W. D, Scott's challenge
and defeat. Don't build a set 'till you hear from ua in a day or two.
RADIART LABORATORIES COMPANY R m
19 S. La Salle Street Dent. 59, Chicago, lll«

MAIL COUPON NOW .E
{ Radiart Lab. Co. Dept.59, 19 §. La Salle St. Chicego
i Please rend me complete story on the Magnaformer 9-8 FREE, }
¢ ns advertised. H
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Koiomo Flackic Co.
. ) ONRNC. 0
l{\\‘, EE NUMBER

clearer, richer, sweeter music, finer radio reception and a new radio
experience. The Kingston B Current Supply Unit is a gift that re-
news itself every day of the year. With the Kingston you are free
from B Batteries, and your set is always at its perfection peak. Beauti-
fully and expertly built, smartly
finished in satin black, the Kingston
has three different voltage terminals,
each adjustable over a wide range,

PRICES

Kingston service goes all the way through,
and Kingston dealers know that this
company stands squarely behind its prod-

tor is fully guaranteed to be all and do all
that is claimed for it.

ucts. The new Kingston B Battery elimina-

making possible any desired voltage
from § to 200, while a fourth vari-
able voltage can easily be had by
connecting a separate variable resis-
tor to one of the terminals. Size:
9 inches long, 8% inches high, 5%
inches wide. If your dealer can’t
supply you, write us.

Type 2, for 110-120 Volt AC 50 or 60
Cycle Current, $35.00.
For receiving sets having not more
than eight tubes and not having type
UXI171 power tube or equivalent.

Type 2A, for 110-120 Volt AC 50 or
60 Cycle Current, £42.50,
For all sets using type UX171 power
tube or equivalent and for all large
sets having nine or more tubes.

Type 2C, for 110.120 Volt AC 25,30
or 40 cycle current, §47.50,

Pnces include type BH Raytheon tube,

Make this a Kingston Christmas!

KOKOMO ELECTRIC CO.

Any of these models will be furnished
with an automatic control switch builtin
the unit for $2.50 addinonal. With
this the B unit is automanically
switched on or off when switch
on the radio set panel

is turned.

KOKOMO, IND.

THOUSANDS
of our graduates
have made good!

You, too, can make rapid strides of ad-
vancement in Radio, the field of fasci-
nating work and attractive salaries.
Trained radio men are always in high
demand—as ship operators, sailing to
foreign lands, and in big jobs on shore.

Study At Home |

Radio Institute of America offers the finestradio
instruction obtainable—qualifies you to pass the
U. S. Government Commercial or Amateur Li-
cense Examination. The cost of the courseis low.
Time payments are allowed. And you canstudy
at home! Mail the coupon now!

RADIOINSTITUTE OF AMERICA
328 Broadway, New York City

== e= = .SEND THIS IN= v mm nem —

RADIO INSTITUTE OF AMERICA
328 Broadway, New York City

01 Please send me full information about your
Home Study Course of code and technical radio
instruction which qualifies for the U. S. Govern-
ment Comimercial or Amateur Radio License.

O Please send me full information on your |
technical course for radio dealers, jobbers and I
salesmen.

Name

2
!
I
I
I
I

'l
1
|

Address
| I

Without Equal

Do you still fuss with “A™ Batteries
and chargers? Is your set noisy? Do
you get microphonics? How about
the tone? Is the music clear, clean,
full overtoned?

Why not put Sovereign A-C Tubes
into your set? Throw away your “A™
Batteries, “A” Eliminators and
Chargers. Be free from all battery
noises and bother, and get the kind
of reception you've dreamed of. Clear,
clean, true music with full overtone
and without hum or crackling.

Sovereigns use standard sockets.
They are easy to install. Anybody
can do it in a few minutes. From then
on it’s simply a matter of throwinga
switch, for your power is unfailing
and plenty.

Have your set up-to-date. Write
for treatise on A-C Tubes and Re-
ceivers with typical wiring diagrams
included, if your dealer cannot sup-
ply you.

Sovereign Electric & Mfg., Co.

127 N. Sangamon St. Chicago, Illinois

www americanradiohistorv com
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A HIGH-POWERED 10-TUBE
MODEL FOR 1928

STANDARD ADMIRALTY MODEL

NORDEN-HAUCK
IMPROVED SUPER-10

LICENSED UNDER HOGAN PATENT 1,014,002

«Highest Class Receiver in the World”

This new and advanced design brings to you all the luxury and performance you

could possibly desire in a radio receiver.

provide supreme reception—a new standard previously unknown.

The up-to-the-minute engineering principles found exclusively in the improved
Super-10 are comparable to the high compression head and super charger in an auto-

mobile engine.

In the Norden-Hauck Improved Super-10 you have

— Wonderful Selectivity

—Faithful Reproduction with any Degree of Volume

~—Stgnals received at only one point

—Two major tuning controls for all wave lengths

—Wave band 200/550 melers {adaptable down to low waves and as high as
6000 meters with removable coils)

Material and workmanship conform to U. S. Narvy specifications.

The improved Super-10 is sold complete as a manufactured receiver, or we are glad
to furnish blue prints and all engineering data for home construction.

Upon request, new attractive illustrated llterature will be promptly mailed to you

without cost or obligation on your part.

Absolutely nothing has been omitted to |

Tear off and mail today

Your correspondence or inquiry
for further information is
cordially invited

Write direct to

NORDEN-HAUCK, INC.

ENGINEERS

“Builders of the Highest Class
Radio Apparatus in the World”

MARINE BLDG., PHILA., PA,, U. S. A.
Cable: Norhauck

NORDEN-HAUCK, INc.
MARINE BLDG., PHILA., PaA.

Gentlemen:
[J Without obligation on my part send me complete
literature on the new improved Super-10.

C I enclose $2.00, for which send me, postpaid,
complete Blue Prints and operating instructions
for the new improved Super-10.

O I enclose $1.00 for which send me Blue Prints of
the Model 500 B. C. Power Unit.

Name .. ..

Address

Set Builders!

All socket power devices miust
depend upon Condensers for
successful operation. Fast Hi-
Test Condenmsers have extra
capacity and are built to with-
stand every requiremnent. Mill-
ions now in use and since 1919,
one of the oldest established
and reliable manufacturers,
lustration shows condenser pack used in Q. R § or Ray-
theon A-B-C unit. For perfect operation, build your A.B.C.
packs with Fast condensers, whether specified or not. They
fit all units.

iFeatures of Fast Hi-Test Condensers
Condenser life depends upon its dielectric strength. Fast
condensers have extraordinarily high insulation resistance.
By-pass condensers are all of the short-path type, affording
2er0 resj to radio freq ¥y curve. Ahsolutely non-
inductive
Au excluslve feature—by-pase condensers enclosed in one-
piece dies-press steel housing. makes them positively im-
pervious to all climatic conditions or abuse. Before being
enrased condensers receive special laboratory treatment
whereby molsture content is effectually removed and once
remioved, they stay that way, for the housing seals them
permanently thereafter. That’s why Past Hi-Test conden-
sers give such excellent, dependatle service
Free condenser hooklet brings the facts. Dealers and job-
bers. send for piice list
JOHM E. FAST & CO. 3982 Barry Ave., Dept. O, Chicago, U. S. A.

]
PI\'S for Radio Clubs. Attractive de-

signs at factory prices. Club or-
ders for as low as 50¢ each. Samples

;urmslwd from illustrated folder sent
tee.

C. K. GROUSE COMPANY
57 Bruce Ave. North Attleboro, Mass.

°* Eliminators, Chargers,
Pnr!s-—sverytbmg new in
Radi o n‘ lowest wholesale prices. Thou-
aands nationally vertise: reains.

All luud and illustrate m my Big New
Catalog and FREE Call

Klu

132 Psges of valuahle R.nd I -
fnrmanon - trr.mlhlcﬂ ﬁndmz,o 5 FRE y
o nll kinda. B

Writa todu muuw SCHWARTZBERG PRES,
AMERICAN AUTO & RADIO MFG. CO.
Dopt.

ARGAIN !
4 Amerlcan Radio Bldg. GTALOG'

nansas Clty, Missourl !

www americanradiohistorv com

ART
PARTS

for years have repre-
sented the latest de-
velopments in the
radio art.

Their specification in

the really popular cir-
cuits and use by the
majority of man-
ufacturers demonstrates
their universal popularity.

Any dealer can supply
In Canada: Carter Radio Co., Ltd., Toronto

Offices in principal cities of the world

réenu? ]CErter Radio CO.E
) Il cHICAO

400 CENTS RESISTANCE

1s the subscription price of
Radio Broadcast for one year.
This is less than the cost of a
good low loss variable con-
denser. Let us enter your
subscription to begin with the
next issue.

Send $4.00 with your name
and address to Radiv Bruad-
cast, Garden City, N. Y.

1739 Michigan Avenue

HARRY ALTER'S A1/

IOWER
PRICES

WILL AMAZE YOU .

Again Harry Alter chal-
lenges all competition by
smashing prices that were
already the lowest known
in radio. Staggering values
in sets and parts of stand-
ard quality. Get my new
December catalog. Write
for it NOW. We sell to

retailers only.

Ghe harry Alter Co.

CHICAGO
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Rayth
Raytheon Type BH v Aot

You Will Marvel at the

TeneReproduction of the Here iS the p()wer unit
TEMPLE || yo12ll want to build

AIR-COLUMN

s P E A K E R In the advancement of light-socket receiver operation, Raytheon Research Lab-

oratories have designed several circuits which t?‘kedt.he fullei)t adv'ell_rl:tage' of

iti . Raytheon Long Lite Rectifying Tubes. Look at the diagram above. ere is a
'Pfloale a[ll‘e p(:i:tlve%ly aSt(t)[? povyver unit which maintains constant voltage on the 90 and lower volt taps and
g mel W AEH ey Asar - greatly improves voltage regulation on the 180 and 135 volt taps regardless of

TEMPLE AIR COLUMN variations in either the line voltage or load current.
SPEAKER for the first time.

The marvelous clarity and This unique performance is accomplished through the use of that remarkable

tube—Raytheon Type R Voltage Regulator. Its advantages are many. It eliminates

purity of tone is amazing. ripple and “motor boating”, dispenses with enough parts in the construction of a

The TEMPLE AIR COL power unit to pay for itself, and improves reception beyond the possibilities of
5 g ther regulator.

UMN SPEAKER bringsnew any PR Bee '

joy in radio. Thruout the en- Circuit diagram and latest 'bulletm on Type R Voltage Regulator tube gladly sent

tire musical scale this super- upon request—write today!

speaker is sensitive beyond p
comparison —unequalled for
tone quality. Dance music—
organ recitals—opera— hear
them now in a way you
never dreamed was possible!

Not a Cone

This new type speakeris selling like
wildfire all over the country. New
enthusiasts by the thousands are
buying TEMPLE. Eddieand Fannie
Cavanaugh, the Gaelic Twins of
KYW, Chicago, say: “We have
tried many speakers but none have
the wonderful tone quality and
volume of the TEMPLE,”

Hear a TEMPLE AIR COLUMN
SPEAKER demonstrated on the
TEMPLE COMPARATOR at your
nearest dealer. Make this tests
Close your eyes as you hear differ-
ent speakers. You’ll pick the
TEMPLE every time because of its
unfailing purity and richness of
tone reproduction.

B INTOTINY T
ETYPE BH 125M.A
f PaTenten sury v, 1989
BE5ra. 81027 arnems muens .

BYTHEON MFG, COME

RAY T HEON

ATENTED ¥R '9‘191};
STHER PATENTEPANOINY |

| BAYTHEQN mg.cowmﬁ
1y CAMBRIDE 'm\ss- '_

RAYTHEON TYPE BH RAYTHEON TYPE R

CONSOLE CABINET MODEL No. 65— Standard for “B” Power Units Voltage Regulator
priced at $65.00; west of Rockies, $75.00 Because its output does not drop off in service, 1Maintainls constant ‘('iclyltagefor}\‘ the 90 imd
7 this 125 milli e tube is especially valu- ower volt taps regardless of changes in line
AIR'-C?JL?@!;VO%{ODELIXO' 13—{&‘2"52 ablli for uns:; ilx?uégg?unction with the Type R voltage or in load taken from the unit. Elim.
—priced at $29.00; west of Rockies, $32. Voltage Regulator. At all reliable dealers. inates ripple and “motor boating”. Starting
AIR-COLUMN MODEL No.18—18 mnch Price $4.50. anode obviates ‘“‘going out’. Price $4.00.
—priced at $48.50; west of Rockies, $55.00
If your dealer cannot supply you write for RAYTHEON MANUFACTURING COMPANY

complete information and name of our oy qe .

nearest Temple dealer 309Kendall Square Building Cambridge, Mass.

TEMPLE, Inc.| g Vo
213 S. Peoria St., leicago, 111, -: R t th @ @ n {’-
LEADERS IN SPEAKER DESIGN { - -
Z nad) S

| “%. THE HEART OF RELIABLE RADIO POWER &

www americanradiohistorv com
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Finally—the Perfect

«“A” Eliminator

For Your Present Set or the Set
you eventually buy

Our 4-volt “A” Eliminator 3
Fits Into All Radicla Consoles =

Replaces A’ storage battery and charger; has
full wave “dry” rectification; maintains re-
quired voitage inuniform, constant flow;oper-
ates automatically by moving a switch; eco-
nomical—uses minimum amount of current
(about 1-10cost of using electriciron); has rhe-
ostat control for additional refinementin volt-
age and reception; gives maximum power to
radio tubes and lengthens their life; no acids to
test or spill. Satisfactory results guaranteed.

Its principleis simple andcorrect!

The 110 volts Alternating Current is scien-
tifically reduced with the famous “‘Silver
Beauty’’ transformer coil to deliver the proper
voltage to an especially developed dry, noiseless
reclifier, which transforms the electricity to
direct current. This current of exact voltage,
is then transmitted through a patented spe-
cial filter which clarifies the current, elimi-
nating all foreign noises caused by rectifier
or generator.

The SilverBeauty “A” Eliminatoris endorsed
by prominent radio engineers—adopted by
leading distributors and dealers —approved
by thousands of users. These are sufficient
reasons for making Silver Beaufy your choice.

"39% 43 *39%

6-volt;2amp. G-volt; 3 amp.  4-volt; Y2-amp.
$2 Higher West of Rockies

Silver Beauty “B-C” UNIT

Does away with “B>*
and "“C”’ batteries

Embodies every up-
to-date refinement
and principle, in-
suring smooth,
unfailing recep- §
tion. As beau-
tiful as it is
efficlent.
No. 450
180 Volts—40
Milliamperes

%45

Ne. 460
135 Volts

Individual adjustment
adapted to all sets.

Silver Beauty
CHARGERS

Employing an entirely new met-
hod of rectification. Two models
—with or without bulbs.

See Your Dealer or Jobber

Triple-A-Specialty Company
Manufacturers of the famous Silver Beauty Chargers

312-316 South Hamilton Ave., Chicago, 111

charge.

sensitivity.

| Write today

for your copy of
‘‘Copper Shielding for Radio”

This new book shows how
to improve the reception
of your set. There is no

Copper shielding means
greater selectivity and

COPPER to° BRASS

RESEARCH ASSOCIATION
25 Broadway, New York

Independent Radio Corporation

Manufacturers of

Precision Radio Apparatus

1516 Summer Street Philadelphia

IT DELIVERS
FULL “B” VOLTAGE

555\“‘“9

B-Battery Eliminator

Operates from lighting current
like other household appliances.

No hum or vibrations. Smooth

constant plate supply. Once con-

nected 1t requires no further at-

tention or adjustment. Remark-

able results on local and long

distance reception. Price $47.50.
Slightly higher twest of Rockies

Write for data

Smerican Gledric (ompany, Jre.
State and 64th Streets Chicago, U. S, A.
Makers of Burns Speakers

www americanradiohistorv com
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Coaat to coast reczp!lunl I'!l;!ly bmlt of
selected, tested parta. Thonsands now in use,
FREE Log end Csll Book and New 132-% Caulcz
with thousands of natioually advertised
Latestinradioatbigsavings. anfchc copy B

AMERICAN AUTO & RADIO MFG. CO.

ARRY SCHWARTZBERG, PRES,

Dept. 121 American Radia Bldg., Kansas'| City, Me, =

New/ SILVER-MARSHALL
UNIPACS- in Stock

We carry the complete line of
S. M. PRODUCTS, including the
S. M. Improved Shielded Six,
S. M. 660, S. M. Reservoir *B”’
Kits, S. M. Transformers, etc.

OTHER KITS IN STOCK

L.C. 28
Remler Infradyne
New Karas Equamatic
Power Packs
and others
OUR NATIONAL REPUTATION is
built on the Completeness and Relia-
bility of Our Service. We allow the
Usual Trade Discount to Our Custom-
ers. Our Catalog lists all the latest
kits, sets, and accessories. SEND FOR

CATALOG AND DISCOUNT SHEET
TO-DAY.

WHOLESALERADIO
SERVICE CO.

ﬁ CHURCH 5T NEW YORK CITY

PSS S
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B-T

tees Improved Tone,

Speaker Coupler Guaran.
Increased

Volume, andL.Saves Speaker’s

ife.

Bremer-Tully have released a new product
which should create world-wide discussion.

The old idea of “Amplification Curves” as a
basis for comparing audio transformers has been
discarded. [t never was anything more than a
very secondary matter.

B-T have always maintained that the real
problem was “Harmonic Distortion,”—and—

Now they have proved it in the new B-T
AUDIO COUPLER.

It is more than a transformer,—and better,—
although no one ever produced a better trans-
former than BREMER-TULLY.

A constant Impedance Core,—an air-gap,—
Tertiary Loading Coil—and finest laminations,
combine to produce QUALITY UN-
EQUALLED anywhere, regardless of size or
price.

“Harmonic Distortion” has had practically no
attention.—the attempts being to improve trans-
formers by increased size,—cast cores, etc. You
can readily appreciate that BREMER-TULLY

could not release this product if it was not
superior.

Type 3-31 is for First Stage: Type 2-22 for
second stage or for all stages where three stages
are used,—as in replacing Resistance Coupling.
Bring your set up to date with a set. Price each,
$6.00.

Read more
Coupon.

in BETTER TUNING—See

BETTER TUNING is a booklet of 80
pages answering the latest questions in radio.
Thousands praise it, and profit by it.

SEND THE COUPON.

Address

Print Name

~~~~~~~~~

B-T *A” Transformer Makes @
Power-Six *‘Electric”

Here’s a real answer to Distore

Six Years’ Success
Back These New Products

The POWER-SIX “Electric”

Everyone knows the record of the B-T

Power Six.

You can now run yours from the light-socket,
without batteries.

Use the new B-T “A” Transformer, instead of
storage battery and charger. Price $7.50.

Complete Diagrams and Instructions for mak-
ing the change or building a new electric set, $1.00.

-
This is what you've been waiting for.

The Speaker Coupler

Put a B-T Speaker Coupler between your power
tube and speaker and improve reception wonder-
fully. The difference is amazing.

You will get Better Tone, and particularly with
air column speakers or horns, much Greater
Volume.

You will protect your speaker from heavy
current flow and prolong its life.

You can match your speaker and power tube
through various combinations, as shown, without
the use of tools. Simply insert cord tips.

Speaker Coupler, suitable for table use, or may
be mounted inside cabinet, Price $7.50.

www americanradiohistorv com
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Benj. Franklin once said:
‘My performance devotes i1tself

entirely to thy service and will
serve thee faithfully and if it
has the good fortune to please
its master, tis gratlﬁcahon
enough for the labor of
Poor Richard

AMPLIFIERS | %€
for _aiz;y_ Job B '

HOW ARD A. C' is without comparison. To-day, as 15

years ago, Baldwin is still the stand-

RECEIVER ard by which others are judged and

there 1s real pride and satisfaction in
Leads the field ' | owning one. The New Baldwin “99”

Enormous Power can be used on any set.

7he New [P

Seven Strands
of enameled \
Copper Wire

Best outdoor antenna you can
buy. Seven strands of enamel-
ed copper wire. Presents max-
imum surface for reception,
resists corrosion; this greatly
improves the signal. OQOutside
diameters equal to sizes 14and
16. (We also offer solid and
stranded bare, and stranded
tinned antenna.)

Ask your dealer to
demonsirale if.

1 Price $2 850

Write For Booklets
BALDWIN UNITS

l“ ”” " 'E \ Loudspeaker units,

i Phono adapters, and
head sets are stand-
ard the world over.

it
T

Loop Antenna Wire
Sixty strands of No. 38 bare copper
wire for flexibility, 5 strands of No.
36 phosphor bronze to prevent
stretching. Green or brown silk
covering; best loop wire possible to
make.

J.W. & W. L. WOOLF
Distributors and Exporters For
Nathaniel Baldwin, Inc., 227-229 Fulton St., N. Y.

In Cansda Balawin Iniernational Lid., Toronto

Battery Cable
A rayon-covered cable of |
5,6,7, 8 or 9 vari-colored
Flexible Cclatsite wires
for connecting

batteries or 7 -
eliminator to %Q
set. Plainly

tabbed; easy to connect. Gives set
an orderly appearance,

gio

CRLATRTE ™S

Get Your
Unipac Here!

Acme
Celatsite Wire

Tinned copper bus bar hook-
up wire with non-inflam-
mable Celatsite insulation, in
9 beautiful colors. Strips
easily, solders readily, won’t
crack at bends. Sizes 14, 16,
18, 19; 30 inch lengths.

Flexible Celatsite
for sub-panel wiring
A cable of fine, tinned
copper wires with non-
inflammable Celatsite in-
sulation. Ideal for
sub-panel or
point - to - point
wiring,  Strips
easily, soldersreadily. Nine beauti-
ful colors; sold only in 25 ft. coils,
in cartons colored to match contents.

Spaghetti Tubing
Qil, moisture, acid proof; highly
dielectric — used by leading engi-

B B L SPEAKER

Best Broadcast Loudspeaker

E carry the complete line of

Silver-Marshall  Unipacs,
the amplifier and power supply
recommended by all authorities
wherever the finest in power out-
put 1s demanded. Send your or-
der to us—12 hour service.

| All Standard Lines Carried

/—-\ Our StOCk 1s one of the most com- neers. Nine colcl)rs, fol;' wir(e‘sizeslm
. ~, x B to 18; 30 inch lengths. e also
4 & plete ln the country standard make, tinned bus bar, round and
- ‘ ‘ sets, parts and accessorles We do square, in z and 2% to. lerrgthis.)
. . > . not sell “job lots” or ““c L '
SUPERB TONE QUALITY selll" oty lats™ or" iclnse gnfs Send for folder

THE ACME WIRE CO., Dept. B

Send for your buyers’ guide now.
New Haven, Conn

Lowest wholesale prices to com-

Rogs . Starkweather munity set builders, dealers and
Wholegale Eleciric Rabio : B
e e The Barawik Company \ :
| oo 3008 132 No. Jefferson Street : :
19 S. Wells Strect, Chicago, JIL. O LI ) "MAKES BETTER RAD I o
Chlcago, I]l. T T P R S T ST ey,
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SM

We Could Charge More But—
A Better Transformer
Can’t Be Made

That's a cold statement about the S-M 220 audio
transformer, but it takes steel and copper to make the
best transformer. The size and
weight of the S-M core—the
countless turns of wire—these are
the things that produce real trans-
former quality. And where will
you find a heavier or higher grade
silicon steel core—where will you
find more copper than in the S-M
2207 The 220 has from 25 to 50
per cent more steel and copper in
its construction than any other
transformer on the market. We
could charge from 25 to 50 per cent more for them than
we do, but at no price can you get a better transformer.
Do you wonder why it’s sold on an unconditional guar-
antee to give you better tone quality than any other audio
amplifying unit available? The 220 audio is $8.00, and
the 221 output is $7.50. They are priced low, not
merely made to sell at a low price.

We can't make the 220's cheaper but if you desire a transformer
somewhat lower in price: taking up a little less room, and with a little
less core and wire, the new 240 audio and 241 output transformers are
superior to most other transformers, and are far superior to anything
in their price field. They have the same general characteristics as the
famous 220's and 221's, but provide slightly less accentuation of
frequencies below 80 cycles. They have the same 5000 cycle cut-off for
which 220"s are famous, eliminating many of the objectionable whistles
and heterodyne squeals. The 240 audio sells for $6.00 and the 241
output at $5.00. Hard to beat at any price. Impossible to equal at
these prices.

S-M audios have outsold all other transformers. They are specified
in more prominent circuits than any other. The answer is obvious—
they are better—that’s all.

»

R X e

»e

The A. C. Improved Shielded Six is ready—a completely light socket oper ted batreryless set using the
new A. C. tubes. It's illustrated above, with its comp'ete dry ABC power unit—less than 7 inches square |

Any Bird Can Twitter
—BUT—

It Takes a Bull to Bellow

IT takes real power output—real voltage—for
a power amplifier to reproduce the lowest note
on a bass viol or the beat of the kettle drums so
that it is really recognizable.

The 660210 Unipac is a combined last stage
amplifier and full 425 volt power supply. Its am-
plifier consists of a stage of transformer coupled
audio, in push-pull arrangement, employing two
210 super power amplifying tubes. Its undistorted
power output is three or four times greater than
that of any amplifier yet developed. And, this
does not necessarily mean that the volume de-
livered is such that an auditorium is needed to keep
tone values within reason—the volume is under
control—but it does mean that the tremendous
power required to reproduce tones in the lower frequencies—below
100 cycles—is there at all times.

The 660210 Unipac is entirely self-contained—it connects to any
105-120 volt, 6o cycle alternating current. It furnishes its own A,
B and C power—and supplies B current to the entire recejver as
well. 1.5 volt filament current is also available for first stage audio
A. C. tubes. The 660-210 Unipac in kit form is $83.25 or $93.25
completely wired.

While the 660-210 Unipac stands alone for its undistorted power
output and handling capacity, other models are available covering
practically all requirements in the audio amplifying and power fields.
The 660-171 Unipac with its two 171 tubes in push-pull arrange-
ment, possessing of course less amplification than the 660-210, will
furnish ample undistorted output for the average home—more than
any single tube 210 amplifier that is on the market. It delivers all
ABC power to the amplifier and 45 and go volt potential to the recei-
ver as well. The 660-171 Unipac kit is $64., or $74. completely wired.

The 660-171A Unipac, similar to the €60-171 will, in addition, fur-
nish complete A power to the receiver when new A.C. tubes are em-
ployed. The 660-171.A Unipac kit is $66., or $76. completely wired.

Various models may be built up as phonograph amplifiers—as complete two-stage
amplifiers—in fact, the constructor can build up practically any combination of audio
amplifier systemand power supply that he demands. All are described in the Unipac
booklet which we will gladly send. An outstanding example of Unipac flexibility is
the LC-~28 Unipac, developed for Laurence Cockaday, a two-stage amplifier and power
supply for the LC-28 receiver, employing the new SM 240 and 241 transformers.
A similar model has been specified by Glen Browning as the official amplifier for the
new Browning-Drake Two Tube Tuner. Complete parts for the LC-28 Unipac, $81.25.

SILVER-MARSHALL, Inc.

838-A West Jackson Blvd. Chicago, U. S. A.

We can't tell you here the full Unipac story, nor of the new
developments in audio amplification and complete A. C. operation,
but if you'll send in the coupon we'll send you complete data.

SILVER-MARSHALL, INC.
838-A West Jackson Blvd., Chicago.

cover postage.

Name .....cooo..

Address . ... i T o s

IER LR e sy SR TR e i i PELRLLL]
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Please send me all data on the Unipacs, Improved Shielded Six,
new transformers, ABC power units, etc. Enclosed is 10c to

“EEEEERRYEENREE SRR RER R R R R RRY
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$55.

At this price the Crosley Bandbox is Radio’s most astonishing
success, not because the price is low, but because the set is magic!

HE ability of the new Bandbox
is amazing. lts simple opera-
tion is castly understood and its won-
derful performance s at the command
of any hand that can turn the dial.

Millions are making up cheir minds taday to buy o radio.

Milhons will replace obsolete sets with new, up-toalate re
cetvers this fall,

Experienced radio owners will look fiest for 3 fundamental
pomnts and to every set they consdet will address these qucs-
tions

1. Is i selective?

2. Is it sensitive?

3. laat casy to operate?

Satisfied on these points they will look for:

. Sigle dial control
. Hhamated dial

Valume control
. Smgle cable leads
. Console installiation adaptability.

6. Reasonable price

Millions will ook at the Crosley Bandbox.  This anuzing
little sct 15 now displayed by more than 16,000 dealers

One dealer alone expects to scll a millon dJollars worth of
Bandhoxes this scason

Crosley dealers from Maine to Califorma have this wondeeful
receiver hooked up for immeduate demonstration and will ex-
plam its matchless performance in a manner somewhat like tlos:

The Crosley Bandbox is a 6-tube ceceiver

The cireuit of this sct is of the excellence you would expect
from A group of skilled caginecrs suddenly given the pick of the
world's radio patents to work with.

Crosley has always given the radio world its biggest value for
1ts dollar.  Contemplat: the perfection possible when the doors
of the rescarch and development laboratories of The Rudio
Corporation of America, The General Blectric Co,, The West-
inghouse Co., The Anerican Telephone & Telegraph Co., and
the Hazeltine and Litour Corporations were thrown open.

Licensed under their patents!

Tremendous!  Wonderful! - Sigmficant!

Simply it means that millions will posscss the best rudio per-
formance possible at the low prices 1’(! which Ciosley 1s already
famous.

The Crosley Bandhox 1s totally and completely  shiclded.
Every clement is absolutely separated trom cvery other vlement
by solid shielding.  Camls are covercd with copper.  This could
have been done cheaper but etheiency would have been sacrificed.
Condenscrs are houssd i cadmuum-piated steel.  All wiring is
scparated and shiclded from all other parts of the receiver. Solid,
sturdy, substantial, the cntire sct 1s assembled on a hcavy metal
chassis

Y BN I )

The tuned radio frequency amplifica-
-y tion stages have heen absolutely bal
anced through use of the Neutrodyne
prnciple.  The sct is a genuine Newe
trodyne!

= e To the initiated this meansmuch. To
the layman it manifests itsclf only us a radio receiver that docs
not squeal or how! when you are trying to get a station.

The foregoing unswers for the Crosley
Bandbox the three fundamental questions
set forth in the fourth paragraph, which
the experienced radio owner is asking of
cvery set he sces this fall.

The shiclding makes the Bandbox highly
sclective—the cireuit, acutely sensitive, and
the design, cxtremely easy to operate

The Bundbox is operated with a single
station selector (one dial.)

SRRt
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In most localities and in most owners®
hands the single station selector will find ali
the programs anyone could possibly wish.
But there are some owness who demand

Musicone are
Tug Tast greater ability like the possessors of go horse-
i wer motor cars who may never step on 1t
$27.5 it like to be conscious it's there. For such

have the Acuminators been designed. Far

away atations of weak power but perhaps good music are
captured by the use of these little auxilury tuners.  Their func.
tion 18 heat hkened to a prir of field glasses.  As the lens bring
the distant scene to nearby aspect, so do the acuminators
bringg the remote stution signals up to room filling volume,
Ordinary eme dial radios cun never perform like this.  Hair line
tracking of the condensers together is dificult—but the Acum-
inators, little sccondury adjustments exclusive to Crosley give the
Bandbox a substantial command of the air and all that is in it.

The dial of the Bandbox is illuminated. A detail! A refine-
ment added but not as an excuse to raise the price.  For shad-
owy corners and dim eyesight it recommends itself

Volume Control is nccessary on ‘good radio today. Nearhy
and high powered stations send terrific impulses into the receiver.
Detuning has been a favorite method of softening this loud re-
ception hut  with  statons  closer and closer together
on the dial detuning particulurly in large cities creates an over-
lappuw of programs.  The car like the eye is only good for one
thing at a time. Under the towers of the heaviest stations the
volume control of the Bandbox curs the loudest blast down to a
veritable whisper.  No distortion whatsoever!

A single cable leads all outside and power connections from
the Bandbox.  In this brown fabric covered cable lies each lead
covered with colored rubber for protection, accuracy aud easy
assenbly.  Tidy housewives appreciate it.

The adaptability of the Bandbox to installation in all types of
cabincts is a feature.  The metal case of the Bandbox lifts off

erc w
SRR
O Tube Crosle
BANDBOX #$ 5._‘
=) S -3

the chassis. This lcaves the closcly grouped dial, switch and
volume control shafts to be stuck through holes in the panel of
any sort of cabinet. The escutcheon 1s quickly screwed over
shem and the console installation is not only complete but has
no earmarks of a makeshift.

Much has intluenced the $55 price of the Bandbox.
First, an ideal and an idea.

Then, a working out of the idea.

And now, the constant possession of the ideal.

Back hefore radio became the entertainment force it is today
Powel Crosley, Jr., held an ideal that the things which give
people pleasure should be made to sell at low prices so that
mitlions may enjoy them.

When radio was a bundle of hiir pins turned with the knobs
rrom tvpewritcr carriages, he had the idea that if he could make
radios in sufficient quantities, he could supply millions with a
means of enjoying this new source of pleasure at moderate
prices.

Every radio year has been a year of mass production experi-
ence to Crosley. This year saw an investment of over half a
million dollirs in equipment that a fine radio might be made at
such spced and in such quantitics that price of nearly half a
hundred dollars could be maint.ined.

Throughout the country millions examine the Bandbox today.
They sce it the achievement of an organization who began its
development when radio as we know 1t today began. lts suc-
cess has heen tremendous if clamorous demands from dealers are
any indication. Sceptics, the unbiased and the radio wise have
pronounced it GREAT. Even at any price it would be a sen-
sation, for its performance ranks with the most expensive and
fanciest radio reccivers on the market.

Write Dept. 20 for descriptive literature

CROSLLEY

THE CROSLEY RADIO CORP.

Powel Crosley, Jr., Pres., Cincinnaty, Ohio

Montana, Wyoming, Calorado, Neiw Mexico and West prices slightly higher

www americanradiohistorv com

g hAn AC model Bandbox takes its power from the electric
ight.

Former power supply with its constant annoyance and ex-
5 pense is entirely eliminated.

The new R.C.A. AC tubes provide
clear, smooth and loud reception com-
parable in every way to the most
efficient wet storage battery power.

Alternating  current  ripple s
smoothed out in the compact little
power converter which is sold with
the AC Bandbox. This device needs
no attention—is half the size of un
ordinary storuge ‘“A” battery and

Power CoNVERTER
$60.00

matches the Bandbox in finish and color.

The AC Bandbox is $65
The Power Converter is $6o

° This gives you a complete, direct AC radio adaptable to any
type of installation you may choose—bookcase, console, desk.
cabinet, armchair or tuck it away on the corner of the table—
for $125.00.

THE CROSLEY MUSICONES ARE AS
OUTSTANDING IN THEIR FIELD AS THE
BANDBOX IS IN ITS

Back in early 1925 r.dio’s audibility above the single tele
phone ear unit depended upon a horn.  Unnatural and harsh it
laid 2 handicap on a fast developing industry. Only at great
cost could its limitation be surmounted. Suddenly Crosley
offcred the radio world a cone speaker at $17.50.  Instantly the
demand exceeded the supply. Promptly loud speaker sales
were gauged by the leadership of the Musicone.

Today that position is still maintained. The cause is plain:
Mechuinical reinement and improvements of the Musicone since
its inception have been constant and considerable.

Price of the Musicone has shown a steady downward trend
from $17.50 1n 1925 Jown to $9.75 at the present time.

Only a national acceptance could make this possible and only
a remarkable value could create such a national acceptance.

Today the Musicone is a perfect reproducer through—

1. A new mctallurgical discovery giving many times
the vibrating capacity of the actuating unit as
formerly,

2. Bakelite coil cores impervious to moisture,

3. Secretly coated wire that does not permit deterior-
ation in Jamp climates.

Crosley owners find a perfect affinity between the Bandbox
and the Musicone aside from their physical appearance.

The Musicone is sold in two sizes: '

The Ultra Musicone (12-4inch). ..

6 Bbraie e wad] OTS
The Super Musicone, as illustrated (16-inch) .

L12.7§

APPROVED CONSOLES

“I want the public to have as great a value n con-
soles this year as | have given them in the Bandbox,
said Powel Crosley, Jr.

Prominent furniture manufacturers through their long
experience promised beautiful cabinets at moderate
prices. Designs submitted were admired, praised,
tested, approved! The Musicones were built in. Cros-
ley dealers now sell them. Purchasers may know they
are best suited for Crosley radio by looking for the
“approved label” in each one. Crosley dealers get these
cabinets only from The H. T. Roberts Co., located at
1340 S. Michigan Ave., Chicago, Sales representative
for The Showers Brothers Co., Bloomington, Ind., and
The Wolf Manufacturing Industries, Kokomo, Ind.

Crosley is licensed only for
Radio Amateur, Experimental and
Broadcast Reception
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Tubes-Single Control

UST plug this Randolph Radio into the electric light socket—

and tune in. A powerful, selective radio that gives dependable

coast to coast reception. No batteries, chargers, eliminators, acids or
liquids. Here is complete radio satisfaction whenever you want 1t. The easy tuning
with one control brings on all stations. Illuminated drum allows you to operate the
rad:o in the dark and has space for logging stations. Every detail of the Randolph is
modern and perfected—it is the utmost 1n radio—unsurpassed regardless of price. It is
this wonderful radio that you test and try for 30 days FREE before you buy. Listen to
it in your own home. When it convinces you by actual performance it is the ideal radio—
the one you have always hoped for—you can buy it direct at factory prices. Besure
you write for free descriptive literature today.

Beautiful Ampliphonic Console

Illustrated here is one of
the beautiful Randolph
Seven Console Models—

y» made of the finest care-

fully selected heavy solid
walnut,hand-rubbedand
with burl finish. Has
built-in genuine large
cone speaker that com-
pares with any on the
market. Assures unlimi-
ted reception of high
notes and low notes clear
as a bell. Completely
electric—uses no bate
teriesofanykind. Be
sure you send for fully
illustrated, full color
folder giving complete
details.

711 West Lake Street Dept.316

Genuine Walnut Cabinets
The finest of heavy, genuine, solid burl
finish walnut is used in the making of all
Randolph cabinets. No picture can do
them justice. You must see them to
appreciate them.

6-Tube Radio

New, modern, single-control, six-tube
radio. Do not compare this set with old-
style, 2-dial, 6-tube setsselling forabout
thesameprice. TheRandolph1928 Senior
Six hasalso been tested and approved by
the leading radio engineers. Comes in
beautiful solid walnut cabinet of hand-
rubbed finish. Single control. Illum-
inateddrum with space for logging. Ab-
solutely dependable and very selective.
Send for 30 days free trial. You
test it before you buy.

All Sets
Guaranteed

N}  Name.

Randolph Radio Corporation

Chicago, Illinois

Send me full particulars about the RANDOLPH Six and
Seven-Tube Electric and Battery Tzble and Console Sets
with details of your 30 Day FREE Trial Offer.

1
l 711 West Lake Street, Dept. 316
|
|
|

Address

1
-4
1
|
|
]
[

Chicago, 111,

www americanradiohistorv com
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Mark here [0 if interested in Agent’s proposition.
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/I]ﬂl Rm/lo T228AKE a circuit continuously improved over years
Mu ST BE T of experiment by ten of America’s leading

manufacturers working as a unit towards radio
eics=.0 perfection—add the finest parts in the industry

—put them together under your own eyes,
‘ I ISTOM following the creators’ simple instructions—and the result
is the “Hi-Q Six"™—a CUSTOM-BUILT Receiver to meet "

your exact idividual needs.
BUILT ' “CUSTOM-BUILT™ usually implies high cost. With
A . the Hi-Q Six it means economy, for the complete approved

parts cost only $95.80 and produce a radio instrument that
cannot be duplicated in factory-made sets at more than
twice the price.

“CUSTOM-BUILT™ always means quality. So with
the Hi-Q Six—equal and maximum amplification on all
wave lengths—knife-like selectivity—super-sensitiveness— !
absolute freedom from oscillation—and tonal quality as
natural as the original.

For complete details send 25 cents for a copy of “Hi-Q
Construction Manual.”

1182-A BROADWAY
HAMMARLUND’ROBERTS, INC., NEW YORK CITY

CDOIDOIMoMDOIMO
(2=1 1= Y=1T=1 Y ~1

ke basis of Radio Eficiency and Economy—
i -8 Beok cxplams simply and com-
t.rz ¥ Rou 0 bu:ld this remarkgh le recever.

D Fouzic: T RSy z
4o Ry A iP5 ,I/I’ammarlund
¢d 6l specisl hardware—c comlrnal.or which ROBERTS
spliies constuion.
Z ; Hi.Q' SIX

Assoaate Manufacturers
&
- e
‘3}, \./ 255

i
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