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At this price the Crosley Bandbox is Radio’s most astonishing
success, not because the price is low, but because the set is magic!

Millions will replace obsulete
sets with new, up-to-date receiv-
ers this fall.

Experienced radio owners will
look first for 3 fundamenial
points and to every set they con-
sider will address these ques-
tions:

t. Isitselective?

Is it sensitive ?

3. Is it easy to operate?
Satistied on these points,
will look for:

. Single dial control

IHluminated dial

Yoluine control

Single cable leads

Console installation adapt-
ability

6. Reasonable price.

Millions will look at the Cros-
ley Bandbox. This amazing lit-
tle set is now displayed by more
than 16,000 dealers.

One dealer, alone, expects to
sell a million dollars’ worth of
Bandboxes this season.

Crosley dealers from Maine
to California have this wonder-
ful receiver hooked up for im-
mediaie demonstration and will
explain its matchless perform-
ance in a manner somewhat like
this:

The Crosley Bandbox is a 6-
tube receiver.

The circuit of this ser is of
the excellence you would expect
from a group of skilled engi-
neers suddenly given the pick of
the world's radio patents to
work with,

Crosley has always given the
radio world its biggest value for
irs dollar. Contemplate the per-
fection possible when the doors
of the research and development
lahoratories of The Radio Cor-
poration of America, The Gen-
eral Electric Co., The Westing-
house Co., The American Tele-
phone & leleg:aph Co., and the
ITazeltine and Latour Corpora-
tions were thrown open.

Licensed under their patents!

The Crosley Bandbox is to-
tally and completely shielded.
Every element is absolutely sep-
arated from every other element
by solid shielding. Coils are
covered with copper. This could
have been done cheaper, but

they

—

W

efficiency vwould have been sacri-

ficed. Condensers are housed in
cadmium-plated steel. Al wir-
ing is separated and shielded:

from all other parts of the re-
ceiver. Solid, sturdy, substan-
tial, the entire set is assembled
on a heavy metal chassis.

The tuned radio frequency am-
plification stages

have been abso-

lutely  balanced

o Lhrough use of

= <> the Neutrodvne

principle, The set is a genuine
Neutrodyne!

Tao the initiated this means

much. To the lavman it mani-

fests itself onlv as a radio re-
ceiver that does not squeal or
howl when you are trying to get
a station.
The shield-
ing makes
the Bandbox
highly selec-
tive—the cir-

cuit, acutely
sensitive and
the design,

extremely
eusy to oper-
ate.

The Band-
box is oper-
ated with a
single station
sclector (one
dial).

In most lo-
calities and
in most own-
ers’ hands
the single station selector will
find all the programs anyone
could possibly wish. But there
are some owners who demand
greater ability like the possessors
of 90 horse power motor cars
who may never step on it but
like to be conscious it’s there.
For such have the Acuminators
been designed. Far awayv sta-
tions of weak power but perhaps
good music are captured by the
use of these little auxiliary
tuners. Their function is best
likened to a pair of field glasses.
As the lens bring the distant
scene to nearby aspect, so do the
Acuminators bring the remote
station signals up to room filling
volume. Ordinary one dial ra-
dios can never perform like this.
Hair line tracking of the con-

When HISTORY is
in the making~ &

6 Tube Cros[ev‘

BANDBOX $55 :-.
k.

densers together is difhcult—but
the Acuminaiors, little secondary
adjustments exclusive 1o Crosley
give the Bandbox a substantial
command of the air and all that
is in it

The dial
illuminated,

Volume Control is necessary
on good radio todayv. XNearby
and high powered stations send
terrific linpulses into the re-
ceiver. [Jetuning has been a
favorite method of softening
this loud reception but with sta-
tions closer and closer together
on the dial detuning particularly
in large cities creates an over-
lapping of programs. The ear
like the eve is only good for one
thing at a time. Under the
towers of the
heavnest sta-
tions the vol-
ume control
of the Band-
box cuts the
loudest blast
down to a
veritable
whisper, No
distortion
whatsoever!

A single cable
leads all out
side and power
counnections
from tlic Band-
box.

T he adapt-
uhility of the
Pandhox to in-
stallation in all
types of cabi-
nels is a_fea-

of rthe "andbox is

fure. e
metal case of the Bandbox lifts off
the chassis. This leives the closely
grouped dial, switeh and volume
control shaits to he stuck thxough
holes in the panel of any sort of
cabinet. The escutcheon is quickly
screwed over them and the console
installation is not only complete but
has no earmarks of a makeshift,

AMuch has influenced the $35 price
of the Bandbox.

Back hefore radio became the en-
tertainment force it is today Powel
Crosley, ]]r., held an ideal that the
things which give peopie pleasure
should be nade to sell at low prices
50 that wmillions may enjoy them.

When radio was a bundle of hair
pins turned with the knohs from
typewriter 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.

Tvery radio year has been a2 year
of mass vroduction experience to
Crosley. This year saw an invest-

IWrite Dept. 22 for descriptive literature.

SLEY - RADIO

THE CROSLEY RADIO CORP.
Powel Crosley, Jr., Pres.
Cincinnati, Olno

Crosley is licensed only for
Radio Amateur, Experimental and
Broadcast Reception

Montana, Wyoming, Colorade, Neww Mexico and West prices slightly higher.
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ment of over haif a mitllion dollars
i1 equipment that a fine radio might
be made at such speed and in such
quantities that a price of nearly hal
a hundred dollars could be main-
tained.

Throughout the country millions
c\:nm 1w the Bandbex today. They
see in it the achievement of an or-
g'mu'mou who began its develop-
ment when radio as we know it to-
day hegin.  Its success has leen
tremendous if c¢lamorous demands
from dealers are any indication.

An AC model Bandbox takes its
power {rom the clectric light,

Former power supply with s
constant annoyance and expeuse is
cm:rcly climinated.

The new R.C.\.

AC tubes provide
clear. smooth and
loud reception
comparable iu
every way to the
most efficient wet
storage battery
power,

Alternating <cur- 1
rent ripple is
smoothed oul in
the compact little power converter
shich is sold with the AC Bandbos.

This dcr e nm'(ls 1o attention—is
ha.lt the size oi 1 ordinary smr:\gc
“A” Dattery and maiches the Band-
box in fiiish and color.
The AC BRandbox is $65.
The Power Converter is $60.

This gives vou a complete, dueu
AC radio adaptable to any type of
ingtallation you may choose—book:
case, console. desk, cabinet. arm
chair or tuck it away ou the corner
of the table—for $125.00.

Powrr CoxvERTER
$60

{11
J‘l ’j‘T:-xiv,
iy

APPROVED CONSOLES

T want the public lo have us
great @ value in censoles this vear
as I have given them in the Band-
hox,”’ safd 1'owel Crosley. lr.

Lrrominent furniture mapufaciur.

ers thru their long experience
promised heautiful _ecabinets at
moderate  brices,  Designs  sub-
mitted were admired, praised.
tested, approved! The Musicones
were built in,  Crosley dealers now
sell them. Turehasers may kuow
they are best suited for Crosley
radio Dby looking for the "‘ap-

proved label’”’ in each one. Crosley
dealers get these rabinets only from

The il. T. Roberts Co.. located: at
1330 2, Michigan Ave., Chicaro,
Ralvs  representative  for The

[howers Brothers Co., Bloomington.
ind-. mnd The WoIf Manufacturing
Industries, Kokomo. Ind.
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Agents!
Dealers!
Big Profits!

| Make Big Noney taking
orders for Metrodynes——
all or part time. Metro-
dyne All Electric Radlios
are In a class by them-
selves. Une¢qualled for
quality, performance and
price. Demonstrate at
home and take orders.

Lawest wholesale prices.
Your Demenstrating Set
on 30 days’ FREE trial.
Mali the coupon below for
complete details,

-ﬁ";.
ﬂ :

‘
r
4
5
)
=

, £1€C
G i <

581

¢Simply

press the

switch button
and it’s on™

NOW ! A real electric radi:[ sei:! Costs 7% ‘ o
less than most battery sets. No batteries & '
—nochargers--no eliminators—no acids ‘;—;B atteﬂw

~no liquids! Shipped direct from our BMIW&‘

factory at rock Dbottom prices and on

30 DAYS® FREE TRIAL. C-Batteries
At last! The radio you’ve dreamed about! If you N
have electricity in your home you can now really en- Ellmlnato}y
joy coast to coast radio reception without the care, 4 aw/e p
bother and muss of batteries, chargers, eliminators, -
etc. The Metrodyne All Electric is a real, genu- Ac m

ine batteryless radio set. Simply insert the plug in
the socket, press the switch button and “tune in.”

.
&

GORGEGUS CONSOLE
ELECTRIC RADID

Herc is the Metrodyne All Electric
Console ltadio—a gorgeous, gen-
uine walnut cabinet, in a beauti-
ful two-tone finish. Has a built-
in genuine Metro-Cone large size
speaker. Brings in programs with
great volume, reproducing the en-
tire range from the lowest to the
highest notes with remarkable
clearness and distinction. All
metal parts are finished in old
gold. Wonderful electrie radio, in
a cabincet that will beautify the
appearance of any home.

S |

BEAUTY — EFFICIENCY
DEPENDABELITY

The Metrodyne All Electric table model
Radio is a 7 tube, single dial set. Only
the highest quality low loss parts are
used throughout. Solid walnut cabinet,
bexzutiful two-tone effect, with handsome
milt metal trimmings. Size 6f eabinet,
28 inches long, 13 inches deep, 10 inches
high. Has clectrically lighted dial—easy
to log stitions, even in the dark. Only
one dial to tune in all stations. BExcellent
tonal qualities — wonderful volume —
very selective.

METRO ELECTRIC COMPANY

2165 N. Califorania Ave. Dept. 605 Chicago, Illinois

* You could not possibly buy a better radio set than the
Metrodyne All Electric, no matter what price you paid.

COSTE LESS THAN MOST
BATTERY SETS

Do not confuse the Metrodyne All Electric radio with ordi-
nary light socket sets, because the Metrodyne is truly an
all electric radio — consumes less than 2c worth of elec-
tricity a day. Comes to you direct from the factory. Its &
low cost brings it down to the price of an ordinary battery  we are one of the pioneers of ra-
set. We are so confident that you will be delighted with this  dio The suceess of Mctrodyne sets is

due to our liberal 30 days® free trial

wonderful, easy-to-operate batteryless radio that we offer 2% Which gives you the opportunity

to ship it {o your home for thirty days’ free trial —you Siiefins b Bl vgish oo
to be the judge. . B ‘
4

fiail This Goupoent 2
& 2165 N, California Ave., Dept.005

Learn all about the marvelous Metrodyne All Elec- # Chicago, Illincis
tric Radio before buying any radio sei. Let us & Gentlemen:
send you the proof of quality. Read the letters 4 Send me full particulars about Metrodyne

f METRO ELECTRIC COMPANY

A

il s I v 3
from thousands of enthusiastic owners. Get & All Electric Radio and your thirty days

2 : free trial offer.
our rock bottom direct-from-factory prices and &

our liberal thirty days’ free trial offer. & Name

If vou are intcrested in AGENT’S prop-
osition lace an “X” in the square oy

www americanradiohistorv com
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The Three-Foot Pedestal

This new art model is beautifully finished
in polychrome with a heavy inectal base,
making it practically impossible to tip
over. Complete Kit, including pedestal.
A practical, beautiful floor model.
Model F-175-36 . ... .. $17.50
In Canada. .. ........$22.50

The Two-Foot Pedestal

Equally as well made und as beautiful
as the three-foot model, but smaller.
Can he used on top of the set or on any
other piece of furniture. Complete Kit
including pedestal., Polychrome finish.

Model F-135-24
In Canada........

The Standard and Wall Maodels
Two- or Three-Foot

The wall model kits are furnished with
a hard wood wall frame for casy mount-
ing. Made in two and three foot sizes.
The standard Kit is used for making
console models and roll or book type
speakers as described in  instruction
book—same as Wall Kit, but without
frame.  You can make your own wall
frame if desired.

i Standard Model, 2 or 3 feet
Either Size.......... £10.00
In Canadaib. de s s a, - $11.50

Wall Model, 2 or 3 feet
Either Size...... .$11.00
In Canada. . ......... $12.50

“THE WORLDS FINEST LOUD SPEAKER'

in loss than an howur

at a fraction of the cost!

HY pay a high price for a manu-

factured speaker when you can
buy an “Ensco” Kit and assemble the
“World's Finest Loud Speaker’” at a
fraction of the cost. No manufactured
speaker, regardless of price, will give
you any better reproduction.

The Simplest Cone
to Assemble

The “Ensco” Single Cone is by far the
simplest cone to assemble, no mechan-
ical or radio knowledge is necessary.
If you can use a pair of scissors, a
screw driver and a pair of pliers. you
can build the “IZnsco™ as perfectly as
an expert mechanic. Within an hour
from time you start work, you will be
enjoying music, the like of which vou
never thought possible,

Compare—
Let your Ear

Be the Judge

Don't take our word
for it. Go to your
dealer, or any of the
offices listed betow.
Hear the “Ensco” in
competition with any
speaker. no matter

what the price. Then SReNT

The “Ensco” Unit

This is the heart of the ‘‘Ensco”

It is the only

The bass notes, the foundation of all mwusic
come booming through in their true relation.
The higher notes are equally free from
choking or distortion. The tone is clear as
a bell, without the slightest trace ot
mechanical noise.

Absolutely Guaranteed

The “Ensco” is backed by a guarantee that
means something.  All “Ensco”™ units are
guaranteed to give satisfaction.  After pur
chasing the "Ensco” Kit, you have ten days’
trial m which you may test the speaker
and return it if not satisfactory.  Your
money will be promptly refunded.

The Art Models

The first in the field, the “Ensco” is natu-
rally the first to bring out Art Models. The
beautiful pedestals must be seen to be appre-
ciated, no picture could do justice to the
handsome polychrome finishes. The “Ensco’
15 now available in two- and three-foot
pedestals. which will make any woman glad
to have them in her living room.

Go to Your
Dealer

Ask your dealer for a
demonstration, then lei
your edar decide for
you. If your dealer
has not been supplied.
vou can order direct
from us by using the
coupon. You are fully
protected by our

direct-drive guarantee.

)

25 Church St., New York

and only then will vou
know the difference
between ordinary and
“Ensco” reproduction.

/ey

unit, which satisfactorily operates a 3-
foot cone. It has no transmission arms
or Icvers to reduce the motion of the
armature.

The “Ensco” Unit is fully patented.
Can be used with up to 250 volts with.
out protection and up to 500 with an

output system.

73 Cornhill, Boston 28 E. Jackson Blvd.. Chicago
144 2nd ST., SAN FRANCISCO, CAL.

ENGINEERS’ SERVICE COMPANY

331 Bay Sr., Toronto, Ont.

If your dealer has not been supphed—Send this coupon

ENGINEERS’ SERV[CE CO

(Send to nearest
Send me

2 goot Standwd Klt
3 t

2 foor Wall Klt

3 foot **

2 foot Pedestal Kit
3 foot

Name. oo

office)

U. S. Prices Canada Prices
10.00 11.50
10.00 11.50
11.00 12.50
11.00 12.50
13.50 17.50
17.50 22.50

I am enclosing

Check

Money Order

Cash {regnstered letter)
Send C. O. D.

(ALl shlppmg charges paid on
Standard and Wail Kits only)

www.ame

ricanradiohistorv.com
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#% Total Price Only
\ T,

.‘ 31495 On Easy

wmem Paoyments

Ohly $1.00 with coupon

Period design conso-

your home on 30 days

ance of a costly set and to

and eliminators. Keep all unsightly accessories out of sight in this splendid
mental brass knobs. Front panels of doors in carved panel effects and legs
height inside 11%% inches. Full height 33 inches. Bench is 18 inches high.
bench back at our expense and we’ll refund your $1.00 plus Coupom
this sale—only $14.95. Our credit price beats cash prices

below brings this hand-
lette radio cabinet,
F T & l . Just the thing you need to
ree rla ® beautify the room with a
piece of furniture. Made of well seasoned, selected hardwood in Handsome
of both cabinet and bench are neatly turned. Edge of top neatly bevelled.
sgsc* a Month SR SE
= satisfied, send
all transportation charges you paid. Or keep them and pay N Gw '
anywhere. Order by No. B182A. Shpg. wgt. about 70 lbs. ¢

some, massive, pure
with bench to match, to
give your radio the appear-
touch of elegance. Ample space inside of cabinet for all batteries. chargers
Walnut Finish. Two large, French style swinging doors at front with orna-
Cabinet has lower cross brace to insure rigidity. Top is 33% x 18 inches,
Cabinet and
only $1.50 a month till you've paid our smashed cut price for
i vere Chi
Straus & Schramy);; Chicago

www americanradiohistorv com

Catalog &
of home fur- w
O

nishings sent

with or with-
19 5 I 00 ) 0 0 B 00 08 B0 08 88 00 N = a0 0 £ 0 0 0wz 0N 0 gn e
§ Straus & Schram, Depi. R35/9 Chicage

out order.
See coupon.

8 Enclosed find $1. Ship Walnut Finish Radio Cabinet and Bench.
I am to have 30 days free trial. If I keep the cabinet and bench
B I will pay you $1.50 monthly. If not satisfied, I am to return

them at your expense and you are to refund my money and
B any freight or express charges I paid. :
Radio Cabinet and Bench No. B18223, $14.95

Street, R F.D.
or Box No.-. -

ipping

Married or Single_.c.ccvcee-a. Nationality or Color ____.______...
If you want only our freecatalog of heme furnishiogs, mark Xbere (3

IENEEMTENEESATDEEE RS E
4]
o



www.americanradiohistory.com

Radio News for December, 1927

ned 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
$25 or $35 or $45 a week all your life? Study Radio and aiter 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 $30 on up to $130. $200,
and even $250 a week. Suppose vou don’t climb to the very top, but that you
do advance to a position that pays you S125 a week, year in and vear out.
Any chance to make that much where vou are now? Then 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 hig
salaried jobs!

Money Back If You Aren’t Fully Satisfied

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

,-’agreement to rciund every penny you pay me GET BOQK!
if I don’t give you exactly the training you need. . ;
 Aiter you finish my training. you’ll be the judge. If Find out for yourself

about bigger pay waiting
for you in Radio! From
$2,000,000 in 1920 teo
$504,000,000 in 1926—
that’s the record of the
Radio Industry. Plenty of

vou think I've earned my tuition fee, I keep 1r. If
not, ask for it and you’ll get it right back.

Six Big Practical Outfits

Given You to Help You Learn

T teach you both the “why” and the “how™ of Radio. You learn
to DO a thing, and jyou learn WHY it’s done. I send you, WITH-
OUT EXTRA COST with your course, six big practical outfits
- of mateérial to experiment and work with. These outfits are the
.real thing—not toys. The parts thev contain will build approximately 100
different Radio circuits. With all this material you do practical work from
start to finish of your training. You get vour hand in, and you get confi-
dence in yourself. Then when vou run into a Radio problem later on, on
the job. you KNOW you can do it because you've already done it. wﬂl:l these
six outhts of practical material. With me you don’t iegrn to be a “‘paper
Radio Ex)pert"—'you‘learn:\o be the kind of expert that shows lhis werth

on the puyroll.  Full details in my” big book—sent"free. !

Send for Free Book of Information.

Broadeasting - and@ commereizl Radio land

station work ‘appeal to a lot of men—it’s

a big, growing field and fasclnating work,

My course preparcés you thoroughly to get
inte this fleld and make good.

Six millien Radlo receiving sets i

in the United -Stutes means l'gllllo:sug?

dollars are going to Rudio Serviee and

‘Repair men everywhere. [For this wori
you myst be trained.

YR
\¢
4
Radic manufacturing has grown faster in
the last § ycars than any other big busi-
ness ever did.  Ir’s 250 timos as big as

it was. ‘That means lots of good chances
for the trained Ltadio Expert.

Radio operators on boar@ ship go every-

where—see cvervthing. You sail the

world over, all your expenses paid. and

draw a good salary besides, It's the
life of Reilly.

WWW americanradiohistorv.com

big Radic jobs are waiting
for the man who KINOWS!
John Fetzer sent for my
free book—now he’s Chief
Engineer at WEMC and
designs and builds broad-
cast stations. T. M. Wil-
cox sent for the book—
now he’s in his own Radio
business and reports prof-
its as high as $70 in one
day! All in
be sent to ¥
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LEARN QU

Train at Home in Spare Minutes
Stay home! Hold your job! T’ll bring your Radio
training to you, and you can learn i your spare
time after work. No need to go to a strange city
and hve for months on expense when vou learn

my way. Youstudy in the quict of your own home.
As for this training—it's written just as I would talk—in
straight forward, everyday, understandable language. You'll get
it, and you'll get it quicklv—in a few months’ spare time—he-
cause I've made it so clear and interesting! No particular educa-
tion necded—Ilots of my successful students didn't finish the

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

Deloss Brown, South St., IFoxbore, Mass.,, made $1,000 from spare-time
Radio jobs before he even finished my course. H. W. Colbentz, Wash-
ington, averaged $45 a week; Leo Auchampaugh, 6432 Lakewood Ave,
Chicago, made 8300 hefore graduation; Frank Teomey, 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 study-
mg the course—and they're only a few of hundreds. As soon as you
start this training I begin teaching vou practical Radio work. Then a
few weeks later, I show you how to make use of it in spare time, so you
lc:m be making $15, $20, $30 a week “on the side,” all the while vou're
earning.

64-Page Book Sent Free for the Asking

My hig hook of Radio information won’t cost you a penny, and you won't
be under any obligation by asking for it. It's put humdreds of fellows on the way
to big pay and brighter futures. Sending for it has bheen the turning-point where
many & wman has made his start toward real Success. Get it. Sce what it’s going
to mean Lo you. Send coupon TODAY!

Address: J. E. SMITH, President,

National Radio Institute,
Dept. PB-9, Washington, D. C.

J. . SMITH, President,
National Radio Institute,
Dept. PB-9, \Washington, D. C.

you will train me to take advaniage of them.

salesmen will ¢all on me.

Dear Mr. Smith: Kindly send e your big frce book
“Rich Rewards in Radio,” giving all information
about the big-money opportunities in Radio and how
I under.
stand this places me under no obligation, and that no

ﬁ-wﬂ--mm-’mmmc&-mmwmmge

JOBS WAITING!

In 7 short years—300,000 ncw jobs in Radio!
Lots of jobs open right now, for those who have
the 1training. The Radio industry has grown

by leaps and bounds—so fast it -has had to take
whatever sort of men it could get. Such nen, if they
haven't trained themsclves in the meantime, are losing
out and will keep on losing out. They’ll be replaced by
men with the KNOW.HOW. Bt it’s traincd 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 vear. These men will be needed ail over
the United States. Any graduate of mine who
stands well in his home town is eligible for this
work. The hecad of the above mentioned con-
cern—one of the biggest Radio organizations in
the country—is a graduate oi mine. He knows
what my training did for him. \When he wants
new men for his organization he wants men with

the same traimning.

1 can’t possibly graduate enough men this year to fill
these openings. So there will be more op¢nings with this
one toucern than there will be graduates to accept them.

But there are other openings to choose from, too. Ay
school has trained more Radio Experts than any other
scliool in the world. Tt's the oldest and largest Radid
home-study school in the world. There are N
trained men in almost every Radio concern of any
importance in this country. Many Radio employers
arc themselves my graduates.

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 Serv-
ice, without a penny's charge, from my helpful
Employment Department.

Full Information Sent with Free Bool

My Free Book eontains full information about
the Radio employment situation, and the adwan.
tages I'm in a position 1o give vou. Also about
niy Life-Time Employment Service, and Life-
Time Consultation Service, too.

Mail Coupon Today!

This big G4-page book, prinfed in two colovs,

crammed with interesting facts and photos about

E money-making opportunities in Radio, sent free

l te ceeryone who elips the coupon. No ebligation

— hy sending for ithe book—it’s abselutely free.

' O;lg of the iost valnable books about Radie cuer
wirittcn.

www americanradiohistorv. com
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Clear Natural HUMAN
Tones, Protect it ~and
Remove Paralyzing
"B" Current
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f“ends".. a jel Clar;.
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New Muter

{Output Transformer)

When reception sounds as though all the beasts of the jungle were loosed, don't
blame your Speaker. It's not the poor thing's fault. High B Voltage is paralyz-
ing the Unit. But while there's life there's hope—if you install a Muter Clarifier,
which traps the beast before it can get to your Speaker. Full tone, clarityrand
volume result.

Easily attached in a few moments without disturbing your set. Try it out to
your own keen enjoyment on our liberal guarantee. Truly as Mr. Casagrande
informs you in the letter reproduced above—you won't recognize your set.

See Your Dealer—~or Send Coupon

veading dealers stock the complete Muter Line; and any dealer can quickly
secure Muter Products for you. However should you have any difficulty ob-
taining them, mail coupon direct to us. The clarifier, complete with phone cords
attached, will be sent promptly upon receipt of price, $5.00, or C.O.D. if you
wish. Let your speaker show you what real reception means-—MAIL COUPON
NOW!

Dependable Products
Complete Quality Popular Priced Line
Send Coupon for Comprehensive Catalog

LESLIE F.MUTER COMPANY

76th & Greenwood Ave. Dept.327-T Chicago, Ill.
fojl= 10T D][C 101 oJ[o]

LESLIE F. MUTER CO,,
76th & Greenwood Ave,,
Dept. 827-T Chicago, IlL

D Send Muter Clarifier at once postage prepaid.
$5.00 is enclosed.

[[] Send €. 0. D.
D Send Complete Muter Catalog.

Name ...coiiiiicicinnns

— e ST N S S v S—
—— it i —— ———__ At e —
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Those who have seen it, heard it and operated it
have named this model Bosch Radio the “Little
Wonder Six.” They have been amazed that a six-
tube, single-dial radio receiver with such tonal quality
and perfect performance could be purchased for so
little as $68.50. Consider the features which make
the Bosch Little Six an outstanding radio investment
at its low price of $68.50. It is space-saving—but six-
teen inches long. It has a Single Station Selector,
clectrically lighted; six tubes, vibration proof
mounted; aluminum chassis, light and strong; the

Bosch Clarifier, the Bosch Volume Control and, best
of all, the famous Bosch tonal accuracy. The cabinet
is walaut finished and its colonial simplicity of de-
sign adds to its richness of appearance. Bosch pre-
cision workmanship and Bosch radio engineering
are so blended in the Little Six it is a revelation in
performance in its class. The Bosch Little Six will
appeal instantly to those who have waited for a
space-saving, six-tube receiver with power and Bosch
tonal quality at a low price. A full description
of the Bosch Little Six will be mailed on request.

AMERICAN BOSCH MAGNETO CORPORATION, SPRINGFIELD, MASS.

BRANCHES: New York Chicago San Francisco

Ttosch Radie Reccivers ave licensed only for Radio Amateur. Experimental and Broadeast
Reeeption. They are manufuctived under patent anplications of Amerfcan Bosch Magneto
Corp, and are licensed under patent applications and patents of Radio Corp. of JAmerica
and under application of Radio Frequency Laborateries, Inc.

All Prices Slightly Higher in Canadu

Detroit

Mpclel 87—7 tube, single station
selector ~— loop  operated $10&

AMpdel §66—6 tube. tabie type
singic statlon selector §49.50

These models vwired for hattery or socket power.
Nobattery .V —XNobattery “B”—Dboth totaling $100

Afodet 87—7 tuhe. single statinon Roseh

Model 78——6 tube with built-1
selector. concealed  loop  F310 -

n
_ speaker $195. Without #1735

Py
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Al Radio

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
diquids. Here is complete radio satisfaction whenever you went it. The easy tuning
with one control brings on all stations. llluminated drum allows you to operate the
radio in the dark and has space for logging stations. Every detail of the Randolph is
modern and perfected—it is the utmost in 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 vou 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. Genuine Walnut Cabinets

Beautiful Ampliphollic Console The finest of heavy, genuine, solid burl

gnis‘lll }valnuli) is used gx the making of 311
s andolph cabinets. o picture can do
{lg:s{;‘:;‘:g Pﬁreé:n"é’; :}E them justice. You must see them to
Seven Console Models— #Ppréciate them.

made of the finest cares 6-Tube Radio

i sslﬁcteéi he%‘}?’ ds"hg New, modern, single-control, six-tube
hdre alnf_'r.'{h e ﬁ“ radio. Do not compare this set withold-
g" urilinish. Xas style, 2-dial,6-tube setsselling forahout

uilt-in genuinelarge ; i
Cous spasiker LHAL Com thesame price. The Randolph 1928 Senior

pares with any on the
market. Assures unlimi=-
ted reception of high
notes and low notes clear
as a hell. Completely
electric—uses no bat-
teriesof any kind. Be
sure you send for fully
illustrated, full color
folder giving complete
details.

Six hasalso been tested and approved by
the leading radio engineers. Comes in
beautiful solid walnut cabinet of hand-
rubbed finish. Single control. Illum-
inated drum 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 e

USE THIS COUPON TODA

° Mark here [ if interested in Agent’s proposition.
713 West Lake Street Dept. 318 Chicago, 1. { A —

B o o o o v e e e RS i e e S T

i I
i Randolph Radio Corporation i
| 711 West Lake Street, Dept. 318 i
i Chicago, Illinois i
| Send me full particulars about the RANDOLPH Six and |
Seven-Tube Electric and Battery Table and Console Sets |
s ¥ 1 with detzils of your 30 Day FREE Triat Offer. ]
‘:ﬁ Name :
£ y
§ ““\“‘ ‘= '
g > I Address............... S i
‘ i
RANDOLPH RADIO CORPORATION ! v State. -~
I !
[}
.

>
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1his Years Programs

Raytheon tube as rectifier.

engineers. Price includes
Raytheon BH Tube.

2 .
Acme E4-B Supply, $35

Acme B Power Supply units were
the first on the market to use a

E-4, above, is the latest B Power
Supply achievement of the Acme

589

The

Deserve Such a4 Spmkcr/

ROGRAMS 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
working as one.

ACME APPARATUS CORP.

Dept. R.N.-3

Cambridge, Mass.
Gentlemen: Please send me a copy of the booklet

checked below. I enclose 10 cents for each copy.

Name .
Street.

C:Ly

Power Supply for Radia Sets ]

i
I
Amplification without Distortion [ 1
i
i
)

...... State.

Look for
This Symbol

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

For resonant volume beyond belief... have
yvour dealer show vou 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-
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
for the one you want.

www americanradiohistorv. com
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trickle char

Want

Jull sate charging too?

2
"
4

Il

¥
-17

OU need only one charger— | 3 Ampere Recti gon

the Westinghouse Rectigon. $ 1 0
Rectigon gives you two charging o1
rates—a “trickle’ and a “high”. n

L1 . o0

With it you can get everything ==
that you want from a trickle .
charger. But, when your set 5AmPerc Rcctlgon
has been in almost continuous $2 O
operation for a number of hours safe.
and a trickle charger can’t bring how
the battery back — then’s when $240—0.

yvou’ll need Rectigon most.

For Rectigon’s high charging rate will give
the battery its full strength quickly and
surely. Another change of the Rectigon
leads and you recharge your wet “B”—
all with one charger, the Rectigon. Also

ging?

then you want Rectigon!

break or wear out.

Radio Nczws for December, 1927

charges yourautomobile battery.

Westinghouse makes Recti-
gon—and Westinghouse knows
radio. Youremember when the
first program came from KDKA
— perhaps you're listening to
Westinghouse radio every night
now. Rectigon is simple and
It uses no acids or chem-
icals —has no moving parts to

No harm

done if you tune in while charg-
ing—none if the power goes off while Rec-

tigon is in the circuit.
a few outside chargings, you can put
Rectigon in your cabinet and forget the /,,,,#/’/
annoyance of weak or run-down batteries. ’

For the cost of
" 1114
ol

)
“oreey,

Y

Westinghouse Rectigon

LT
P

Battery Charger

WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY, EAST PITTSBURGH, FA.

Offices in AR Principal Cues

7

Representatives Everywhere

Tune in with KDKA —KYW —WBZ—WBZA

Rectox—for trickie charging oniy—
will ttansform your wet “A” battery
into a light-socket powet unit. Replace
your power every time you turn off the
tet. Rectox is trouble free —uses no
acids or chemicals, has no moving
parts. Adjustable to }2 or Zi-ampere
charping rates,

www americanradiohistorv.com

Besides Rectigon and Rectoxfor
better battery charging, West~
inghouse also makes Micarta
panels and tubing for better
insulation, and radio testing ine
struments for better reception.
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Bremer-Tully Discard Old Standards of Comparison

H

' @?)’“SPEA;(FF?
5 @L
o)

B-T Speaker Coupler Guaran-

tces Improved Tone, Increased

Volume, and Saves Speaker's
Life.

Bremer-Tully have released a new product
which should create world-wide discussion.

The old idea of “Amplilication Curves” as a
basis for comparing audio transformers has been
discarded. /¢ wnever was anvihing more than a
very secondary matier,

B-T have always maintained that the real
problem was “Harmonic Distortion,”—and—

Now they have prowved it in the new R-T
AUDIO COUPLER,
Tt is more than a transformer,—and Dbetter,

although no ene ever produced a better trans-
former than BREMER-TULLY.

A constant Impedance Core—an air-gap,—
Tertiary Loading Coil,—and finest laminations,
comhine to produce QUALITY UN-
EQUALLED anywhere, regardless of size or
price.

“IHarmonic Distortion” has had practically no
attention.—the atiempts being to improve trans-
formers by mcreased size,—cust cores, ete. You
can readily appreciate that BREMER-TULLY
could not release this product if it was not
511])91'101'.

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.
dring your set up to date with a set. Price each,
$6.00.

Read more in BETTER TUNING—See
Coupon,

BETTER TUNING is a booklet of 80
pages answering the [atest questions in radio.
Thousands praise it, and profit by it.

SEND THE COUPON.

B-T "A” Transformer Makes a
Power-Six “Electric”’

Here's a real answer to Distor-

tion,—the

B-T Audio Coupler.

Six Years’ Success

Back These New Products

The POWER-SIX “Electric”

Evervone knows the record of the B-T
Power Six.

You can now run yours from the light-sockert,
without batteries.

Use the new B-T “A” Transformer. instead of
storage battery and charger. Price $7.50.

Complete Diagrams and Instructions {or mak-
ing the change or huilding a new electric set. $S1.00.

This is what vou’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 homs, much Greater
Volume.

You will protect your speaker from heavy
current flow and prolong its life.

You can match your speaker and power tule
through various combinations, as shown, without
the use of tools. Simply insert cord tips.

Speaker Coupler, suitable for tahle use, or may
be mounted inside cabinet. Price $7.50.

Send 80-page Booklet.

I am interested in Sets........... .. Pau8s i st

Tama Dealer. . ... Consumer LT e i

Print Name ... .

Address

www americanradiohistorv com
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Get into ELECTRICITY
Learn in 90 Days V5 resansxs

Don’t spend your life waiting for $5 raises in a dull, hopeless job.
Now ... and forever . . . say good-bye to 25 and 35 dollars a week.
Let me show you how to qualify for jobs leading to salaries of $50,
$60 and up, a2 week, in Electricity —NOT by correspondence, but by
an amazing way to teach, that makes you a practical expertin 90 days!
Getting into Electricity is far easier than you imagine! Act now, today!

NEW ~Quick Amazingly Easy Method!

Jobs — Pay — Future

Don't worry about a éob. Coyne training settles the
job question for life. Clyde F. Hart got a position as
electrician with the the Great Western Razilroad at over
$100.00 a week. That’s not unusual. We can point to
Coyne men making up to $600.00 a month. Easy to get
jobs leading to $50 a week and up, while starting your
own electrical business puts you in a pesition to be-
come independent.

Get the Facts

Send now for my big 56-page book containing 150 photo-
graphs, telling the whole Coyne story. 1t tells you how
many earn expenses while training and all about our
lifetime employment service. We are now in our new

Lack of experience—age or advanced education bars no
one. I don't care if you are 16 years old or 48, It makes
no difference. Don't let lack of money stop you, Most
men at Coyne have no more money than you have.

Earn While Learning

If you should need part time work, I'l] assist you in get-
ting it. Then, in 12 brief weeks in the great roarin
shops of Coyne, 1'll train you as you never dreame
you could be trained.

No Books— No Printed Lessons

You work on real live electrical machinery, buildin

real batteries, winding real armatures, operating rea
motors, dynamos and generators, wiring real houses,
etc.. etc.—here in this worid famous parent school, with

its hundreds of thousands of dollars worth of new up- . Ny $2,000,000 school—the finest school in the world devoted
to-date electrical equipment. Prepare For Jobs to the exclusive training in Electricity.
s d for Free Book. Like These Coyne is your one great chance to get into electricity.
en ® Every obstacle is removed. This school is 28 years old—
Here are a few of hundreds Coyne training is tested—proven beyond all doubt—
9f. poaitions open) o Cornes endorsed by many large electrical concerns. You can
Mr. H. C. Lewis, Pres. thmem buresn  givea you find out everything absolutely free, Simply mail the
COYNE ELECTRICAL SCHOOL, Dept. 97.97 ifetime employment gervice, coupon and let me send you the big, free Coyne book.
500 S$0. Paulina Street, Chicago, l1L Armature Expert My C 1 - o
¥ y Course In-
Desr Mr. Lewia:—Without obligation send me your big free catalog  ¥50a Week and up cludes Training in Aeroplane Electl'lclty
and all details of Free Employment Service, ltadic and Automotive Substation Operator, $65a Week
Courses. and how 1 can “‘earn while learning.’”” 1 understand 1 wiil Aato Electrician Not a Correspondence School
not be bothered by any salesman. 360 a Week and up ) -
Inventor - + Unlimited z - & - 1 Electmcal
NEINE - oo s cammwan o S i m— - Maintenance Engineer 2 5 g
360 8 Week and ap Npt A2, 5 <
Service Station Qwner - - s c H o o L
e S e : Rt R H. C. LEWIS, Pres., Dept.97.97— Established 1898
adio Expert, $60 aWeek and up - -
ity - Stase 500 So, Paulina Street, Chicago
JJWNW S
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= ¥
Editorial and General Offices, 230 Fifth Avenue, New York

DECEMBER, 1927

No. 6

NEEDS OF THE RADIO INDUSTRY

By HUGO GERNSBACK

T is sad but true, that of late the radio industry as a whole has

exhibited little origiality. There is entircly too much of
imitation in practically all lines of the industry; and this state
of affairs, as a rule, leads to stagnation.

Only the very large radio concerns maintain research laboratories
in which any really original work is done; smaller concerns as a
rule concentrate their engincering talent on the solution of their
manufacturing problems. If a new invention does make its appear-
ance, in a majority of cases it does not originate in the hig research
laboratories, but rather comes from independent outsiders. The
Armstrong regenerative circuit, for instance, was invented in a
college laboratory. Oue of the most important inventions of recent
vears, the television system of Baird, the Scotchman, was evolved in
an attic; although in America, the American Telegraph & Telephone
Company contributed its share to the American side of television

progress. Jenkins, onc of the pioncers in television experiments in-

America, is not connected with any commercial organization. It
will be noted, that in a number of these cases. the radio #ndustry,
as a whole, had nothing to do with the inventions, The list might
be extended indefinitely with many examples, tending to show that
the radio industry does little, if anything, to-

If the imitators would only appreciate the lesson that there has
heen more grief, more failures and more money lost in these
“Chinese” copies than for any other reasons, they would not be so
free in imitating a new and successful product. Outside of that,
even if they are sometimes fairly successful in their imitations, they
probably will sooner or later be enmeshed in patent suits. Witness
the recent scramble for protection by the many manufacturers of
tuned-radio-frequency receivers. A little reflection will show that,
if they had maintained capable research laboratories, the chances
are that they would have evolved circuits and designs that did not
infringe upon existing patents. For the amonnt of money that these
same manufacturers have paid and will pay in royalties, they could

Jhave Lired some of the best radio engineering talent i the world.

And let me say here that it is possible to have circuits just as
good, if not better, than existing oncs, but which do not infringe
upon existing patents. But it scems that it is not the radio industry
which fosters rescarch work along original lines, but rather out-
siders. For instance, a new circuit which not only approaches but
exceeds in cffectiveness the tuned-radio-frequency system is de-
scribed in the present issuc of Rabio NEws.
A young Southern radio engineer set himsel f

ward its own advancement. As in everything
else, there are exceptions, but they are not
HUmerous.

It is certain that, if this tread continnes in-
definitely, the lead that America still maintains
it radio will sooner or later be wrested from
us

rather than

Take, for instance, the case of the double-
arid tube. For two years I have cmphasized,
cditorially and otherwise, the importance of
this tube. I explained its high cfficiency for
radio work, and went to great pains to point
out that in Furope it was well established and

welopment

« .« In which the Editor comments un-
favorably upon the fact that imitation,
iniention, 1s
among too many radio manufacturcrs it
America—and that they first ignore pro-
gress abroad, and thew jall ever cach
other to be i Iine when o foreign de-
has been J
realiv-ingenions oulsider can do in the
way of bringing out something new—
and what on epporfunity awaits the -
end @ little to bring

dustry if ¢ twill s
£ fico o v s

television to the pu

to develop a circuit that did not infringe on
any existing patents, and he was successful
in so doing. Incidentally, he will be paid over
$200.000 for his invention, and it will be cheap
for the buyer.

Right now, the radio industry has its great
chance. I refer to television. Inside of the
next two years, broadcast stations will he
sending out television impulses, and a numbe
of radio manufacturers will literally coin
moncy by supplying television attachments to
be attached to cxisting radio sets. What has

the fashion

inported—iwhat @

had even been incorporated in manufactured
racdio scts. I entered into correspondence with
a number of American tubc manufacturers, urging them to manu-
facture such a tube. Very little response, if any, was obtained.

Yet, witness the sad spectacle that arose immediately after our
largest radio corporation announced a new double-grid tube. Over
night it became important and created a sensation in the radio trade.
During the Chicago Radio Show, held in the middle of October,
crazed manufacturers were actually bidding $1,000 apiece for
samples of this tube, which will soon sell in the open market for
only a few dollars. Every first- and sccond- and third-rate inde-
pendent tube manufacturer simply went insane, trying to get onc of
the new tubes in order to imitate it quickly. This in itself is a huge
joke; for practically the same tubes have been manufactured and
sold in England and THolland for over two years and can be freely
obtained there. The chances are that the European tubes are every
bit as good as the new Aincrican one.

Of course, this state of affairs is nothing new. The radio industry
is in the habit of doing just this sort of thing. Bring out a new
socket that is a meritorious one and the whole industry will soon be
making one exactly like it. Bring out a condenser, of some new
straight-line variety, and immediately we have imitations regardless
of the merits of the first condenser. Someone markets a five-tube
radio-frequency receiver, and 99 per cent. of the sets manufactured
within six months will he patterned after the first one, simply be-
cause the first one was commercially successful. If someonc brings
out a power tube, immediately every tube manufacturer will have one
exactly like it.

These imitators have not as vet learned the lesson that the radio
manufacturer who pioneers and brings out something new on his
own account is always the one who is most likely to benefit; whereas
the imitators are usually too late anyhow, because, by the time they
wet into production, the chances are, that the original manufacturer
already has somcthing better.

the radio industry done toward developing this
tremendous potential demand? Nothing. Yet
the ficld is wide open and, even today a workable television appara-
tus without wheels and moving parts can be constructed from com-
ponents that can be secured on the open market.

When 1 say television apparatus without wheels and moving parts,
1 refer, of course. to the receiving instruments. At the sending or
transmitting end, it will probably be necessary to use moving parts,
which may be of the present movable-disc type. At the receiving
cnd, this should not be necessary in the final apparatus.

It may be said that the final television receiver must be as simple
to operate as the present day radio receiver. As a matter of fact,
it must be even simpler. It may ceven be unnecessary to have a dial
on the tclevision receiver; for the simple reason that the dial on the
radio receiver is all the tuning control necessary. It is most probable
that the television impulses will be broadeast on the same wavelength
that a broadcast station uses, the television impulscs being of a fre-
quency above audibility, By a step-down arrangement, the television
apparatus will make it possible to translate the received radio television
impulses back into the light rays, which will finally become visible
on a small screen huilt into the television attachment. I, personally,
foresce the final television rccciver, which will have incorporated
into it some sort of a vacuum tube, such as the Braun. The Braun
tube, imstead of using discs, or wheels. employs a cathode discharge.
This latter., having no inertia, throws upon {he screen a moving
heam of light which responds to magnetic jmpulses. There should
not I&c any difficulty in getting this beam to work at any required
speed. .

Furthermore. many of these parts, including circuits, are not
patented and the market 1s open to practically all.

If the radio industry would employ a few good research men at
this time and invest a little money in experiment, possibly enough
new television principles could bhe brought out to create a honanza
for someone for the next two decades.

Mr. Hugo Gernsback speaks every Tuesday night at 9.30 P. M. from station WRNY on various radio and scientific subjects.
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Golden Opportunities of Custom Set Builders

Profitable Work for the Constructor in Educating His Friends

to the Latest Conveniences of Radio

I any period in the radio cra, this

season offers undoubtedly the great-

est opportunity for the custom sct

- constructor and the builder of radio

receivers, and radio specialties.  Ncever be-

fore have there been such possibilitics, either

in the number of parts and kits available

for suclu work, or in the scope oi the field

that is open to the man who cares to use
his spare time to ad\autage and profit.

Real money is waiting for the man who
will go out after it and, in addition, a great
service can be rendered by the radio enthu-
siast through introducing this most fascinat-
ing of new sciences to a new audience, and
in making receivers already installed more
scrviceable and enjoyable. In either case
he is aiding the cause of radio and serving
as a missionary in the field. Herc are some
of the possibilities for the wide-awake con-
structor:  building standard reccivers in
standard cabinets; building special reccivers
in standard or special cabinets: converting
present receivers into A. C.-operated sets;
building power umits, (either “A” or “B,”’
or both) {for sets already in service; and
making electric plionographs out of old-
fashioned taltking machines, cither in con-
junction with radio sets or by building ‘a
special amplifier and providing a loud
speaker.

This list might be cxtended: but these
are the high lights and they are sufficient
to give an idea of the type of work that
the author has in mind. §urcl\ it is a large
program and a moncy-making one; while
a little imagination will suggest other pos-
sibilities to the clever worker.

MODERNIZING INSTALLATIONS

In this connection there is one other idea
that, in some ways, will be worth all of
those listed above put together. That is,
it will make for real pleasure from radio,
for husband and wife alike, and will attract
an endless stream of compliments from their
guests. To bring that about needs a little
thought and a few hours’ work by the
neighborhood set huilder and worker.

Go out and make every set in your neigh-
borhood a 1928 installation. Do away with
all wires: put the batteries (if there are
such accessories) in the basement: run the
ground lead through the living-room floor
to the water pipe: bring the aerial lcad-in
through the walls and install a loud-speaker

By EARL SOWERS

circuit (in the wails) reaching every part
of the house, with only the jack boxes in
the open.

Not much money will be spent in doing
these things, but they make radio really
enjoyable. And the set owner will never
cease to derive ple~sure from your work
and will boast, boast and boast. That is
good business.

OVERCOMING “SALES RESISTANCE”

But to come back to the first suggestion.
Many people still “doubt” radio (no doubt
you know several) ; they are always waiting
for the thing to bhe perfected. The custom
set builder can sell them. About all he
will have to do is to install one of his own
sets in the home, let it stay for a night or
so, and offer to build one exactly like it
for the Doubting Thomas. Of course, minor
changes in design can be suggested to suit
the individual case. The guarantee of the
builder will be a big inducement and a sale
will not be so hard to cffect.

To sell this type of individual, though
not so hard under such circumstances, would
be almost impossible for the average sales-
man. The latter has not the time and Mr.
Citizen has not the confidence that is neces-
sary to close the deal. Herc is where Mr.
Custom_Set Builder steps in and enlarges
the circle of radio users. At the same time,
such a set owner is likely to become a very
enthusiastic Jistener-in, will talk much and
win others over to radio.

What has just been said applies to the
sale of a standard set in a standard cabinet.
When that combination fails to attract there
is a second proposition: a standard or a
special receiver built to order to fit a special
cabinet already i the home. This opens
a new line of possibilities, and one which
is quite extensive,

SETS TO SUIT THE HOME

There are many well-to-do people whe
have no radio because they have not found
or canmot get just what they are looking for.
The custom set builder can give them just
that. He can build them a three or a ten-
tube receiver, working from batteries or the
light circuit, and can put it anywhere they
want it. He can install it in the library,

One of the greatest fields for the radio specialist is the “electrification” of old-model radio

receivers; that is.

their adaptation to house-current operation.

Two typical lamp-socket

supply units, designed for use with sets employing battery-type tubes, are shown above, At

the left is an *“A’ unit, at the right a "B’ device; both work on alternating current,

The

former supplies “A” current for the hghnng of the tube filaments, while the latter provides the

necessary "B

current for plate
IMNustrations courtesy The

ower,
tor Company and Leslie F, Muter Co.
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the living room. the den, or wherever it is
desired. The accessories may be hidden in
the basement or in a closet, and the entire
assembly carefully concealed or camouflaged
if the owner so prefers,

Sectional bookcases in a kbrary offer a

T

The ingenious custom set builder can easily
build radio receivers into existing pieces of
furniture. For example, one of the shelves
in an upright desk or secretary, as shown
above, can be made to accommodate a tun-
ing panel, and the warious current-supply
units readily placed in the bottom compart-
ment,

fine opportunity. The panel of the set may
be made to occupy one bookcase section, and
the batteries or socket-power unit placed
back of the row of books in a lower section.
Console models of the new talking machines
are another possibility; secretaries and writ-
ing desks still others. In fact, the clever
worker has only to be shown the picce of
furniture in which it is desirable to build
the radio and he can adapt it to the purposc.

Along this line, the next thought is to
dispose of the loud speaker in the same
unobtrusive way. Locate it in some alcove,
either in the same room with the receiver,
or in another room. Often a more pleasnw
cffect will be obtained if the speaker is
placed in an adjoining hall or room, With
an cxtension cord, the best location is easily
found; and then the permanent circuit may
be put in under the floor,

Much thought has been given these things
by the writer and he has done a numbcer of
such jobs for the good of the cause. With
little time for radio other than that which
comes as a part of his daily job, he has
confined his home activities in recent months
to just such jobs as these, in the desire to
demonstrate to some friends what radio really
is and how it can be best euJoyed These
have been all “friendship” projects, and to
“sell” radio in places where it has not vet
been sold. VWhat has been learned, the writer
is passing along, that others may aid him in
a little private campaign. It has been a
lot of fun; but the home builder can come
along and “cash in,” if he has the inclination.
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Another solution of the “‘electrification” problem is the use of the new A.C. tubes, which

employ alternating current for their filaments. 'se
transformer, and involve but few changes in the wiring of a set.
and two lighting transformers are shown above.

These tubes require merely a small step-down

Several typical A.C. tubes
A regular “B” supply device must be used

with these tubes.

CONVERSION OF SETS FOR A.C.

IF*ew of the estimated eight or ten mil-
lion receivers now in service are operated
from the A.C. lighting mains. The clever
worker can, probably, spend the entire winter
making over scts in his ncighborhood for the
new tubes.  1f work should become slack,
an investment of a hali-dollar in the “want
ad” pages of the leading newspaper would
be likely to stock him up for another six
months.

The conversion of such sets is quite a
simple matter, the method of approach de-
pending upon  whether the tubes use raw
A.C. or are of the heater type. (Sce Rapio
News for Novewmber, page 484 ; other special
data may be had from the manufacturers
of the tubes used.) Outside of the cost of
the transformer, which is reasonable, there
is no great itemt of expense.

When A.C. operation of filaments has been
providerd there is certainly no reason or
excuse for the absence of the “B” socket-
power unit.  The custom set huilder can
readily construct one that is entirely satis-
factory in cvery way. For this, there are
available on the market any number of
transfiormers, choke coils and condenser
blocks; or all three may be purchased in the
same bousing, greatly simplifying the con-
struction.  For his own satisfaction, as well
as the customer's protection. the builder
should use ample fuses in the 110-volt feeder
circuit.

When there is no inclination on the part
of the sct owner to spend the sum required
tor the conversion of the receiver into an
A.C. operated set, the next best expedient
is the really satisfactory battery-and-trickle-
charger combination, especially if an auto-
matic relay is installed.

Given a good battery, a good trickle
charger and & dependable relay. with the
“B"” socket-power unit controlled by that

RADIO

O those who have passed through the

rapid and unprecedented changes which

modern socicty and modern  industry
have undergone since the beginning of the
twentieth century, it may well scem that
nothing more of cqual importance can hap-
pen. Whatever may be the fate of present
rashions m governments, in garments and in
coiffures, we shall continue to live in an
age of mass production. of motorized trans-
port, of aerial navigation, of moving picturcs
and of radio.

It is probable—it is certain. that many of
the highly-developed devices which we now
look upon as marvels of cfficiency will be
relegated befare long to muscums; and re-
appear only, like America's first locomotive,

relay, the radio set becomes about as ncarly
automatic as seems nccessary. In addition,
this combination casily lends itsclf to the
removal of the battery to a remote location,
where there will be no danger of damage
from acid and the fumes from the battery
will not be noticeable. The basement is
an ecxcellent location for this equipment.
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have taken advantage of it. It is quite
likely, that the use of the new talking-
machine attachments, just being placed on
the market, will be one of the outstanding
features of the fall and winter radio scason.

Given almost any old talking machine, the
handy radio man can make a phonograph
that will rival the latest models of the man-
ufacturers, made in the new designs. These
are simply electric machines, embodying
many of the principles that are now used
in radio. The “how-to-do-it" is quite casy.
In brief, it is somcthing like this:

Tastall the new clectric reproducer or
pick-up device in a talking machine, feed
this into the amplifier of the radio sct and
usc the loud speaker for the delivery. The
mechanical reproducer is permitted to remain
on the machine, which can then be used
cither way. (If there is no radio set in
the house, then a good two-stage amplifier
and a loud speaker are needed, plus—here
is another opportunity—“A’ and “B" power
supply.)

With a little extra work a switch can be
installed on the radio set; so that all tubes
except the two audio amplificrs can be cut
out when the talking machine is being used.
Then, with a throw of the switch, the radio
loud speaker will give either radio, or the
choice of sclections from the talking machine,
the latter reproduced with excellent fidelity.

To cap the climax, after the machine has

The modernization of old-style phonographs by mcans of electrical “pick-up” units, which
work through the radio-set amplifier and loud speaker, offers another opportunity for the

custom set builder,

These substitute tone-arms, two popular models of which are illustrated

above, are casily installed, and reproduce with fidelity and volume.
Hlustrations courtesy Pacent Elcctric Company and Maguaphon Llectric Mfg. Co.

From the relay can be run the 110-volt
line to feed the “B” power unit which, being
dry and noiscless, can be placed almost any-
where, close to the receiver,

PHONOGRAPH COMBINATIONS

Though listed last here, work on the
talking machines js by no means the lcast
of the possibilities that are open to the
custom sct builder. In some ways, it is
probably the greatest; because the field is so
fertile and the opportunity so new that few

8y C. P. MASON

to show our grandchildren how far they have
advanced beyond our crude methods. Ma-
chinery will be perfected, new sources of
power will supersede the wasteful use of coal
and oil, aerial travel will become common-
place instead of venturesome, television will
take the place of the news ree!; and radio
itself will be brought to an efficiency we
hardly dream of today. In predicting the
near future. the greatest license of the
imagination scems sober, after we have com-
pared the present with the recent past.

Yet, great as are the advances yet to be
made in the art of radio, it seems impossible

www americanradiohistorv.com

been converted into an electric phonograph,
go one step further and drive the turntable
by an electric motor; thus completing the
job of an all-electric sct-up that works from
the light socket. These motors are not hard
to get—consult the advertisements.

Turn over in your mind the opportunities
of this great season for the custom set
builder and, if you are one. go out and go
to work. You will make some money and
you will have the satisfaction of introducing
radio to a circle of new friends.

REAWAKENS THE OLD WORLD

that this utility can be superseded, as will be
the case with steam power. There have been
four great steps in the development of
human  communication; speech, writing,
printing, and radio. The last has overleaped
the limits of space and time which were
imposed upon its predecessors. Until man
develops a faculty or a science of telepathy,
and harnesses it to his nceds, radio must
be the last word.

There has been held during the past few
weeks in Washington a conference in which
the principal powers of the world and many
smaller nations arc represented, in the en-
deavor to devise for the future development
of radio plans and regulations which shall

(Continued on page 680)
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UNIT SUPPLYING BOTH “A” AND
“B” CURRENT TO SETS USING
A.C. TUBES

OWER units, for use with receivers em-

ploying the new 226- and 227-type (al-
ternating current) tubes, may be of very
simple and compact design.  This fact is
proven by the efficient, compact device pic-
tured on this page. Although it weighs less
than fifteen pounds and is only 6%% inches
high by 634 inches wide by 9 inches long,
it is capable of delivering ample power for
both the plate and the filament circuits of
sets employing seven tubes, with a 171-type
power tube in the last stage of amplification.
Also the unit may be used i connection
with sets employing storage-battery tubes;
as it will supply plate ("B”) power to all
tubes and filament (“A”) current for the
power tube.

LElectrically, the unit consists of a standard
plate-power-supply device, together with a
special transformer having three additional
secondary windings for providing filament
current for the A.C. tubes. The plate-
power-supply circuit has a maximum output
of 180 volts at 50 milliamperes, and there
are thrce taps which provide the voltages
usually required. The three low-voltage
windings of the transformer deliver the op-
erating potentials required by the filaments
of the A.C. tubes. A 1l4-volt winding has
ample capacity for supplying seven 226-type
(A.C. filament) tubes; a 2%-volt winding
will provide power to as many as four 227-
tvpe (beated-cathode) tubes; and the 3-volt
secondary supplies currcut for the filament
of the 112- or 171-type power tube in the
last andio stage.

Although there is not a variable voltage
regulator on the iront panel, it is possible
to obtain the exact plate voltage required by
making a simple adjustment inside the unit.
A 3.000-ohm resistance unit, with taps at
1.000 and 2.000 ohins is used for this purpose;
and the proper power is obtained by shift-
ing a flexible lead to either the zero, 1,000-,
2.000-. or 3.000-ohm terminal as required by
the tubes of the recciver. \When the flexible
wire is connected with the zero terminal the
unit will deliver maximum power : and when
it is conuected with the 3,000-ohm terminal
the output voltage is minimum, or approxi-
mately 135 volts on the high-potential tap.

Two improvements are largely responsible
for the compact design of this unit. First,
space is saved by employing one trans-
former with five secondary windings to pro-

Two views of “A-B” power unit showing (left) arrangement of parts under cover, and (right}
apparatus located under base: T, transformer; C, filter condenser; CK1, choke coil; bmdg
R, rccuﬁer, VC, voltage control.

post panel

vide all potentials; and second, an electro-
Iytic condenser of the new type used requires
only a fraction of the space taken up by a
paper condenser of equivalent capacity.

A 30-microfarad capacitor is placed in a
metal container only 3 inches in diameter

“A-B” power unit as it appears with cover in

place. A and B are slots and openings for

ventilation purposes; D, hole for battery
cable,

Ilhstration courtesy Harold Powers, Inc.

and 5 inches in heiglht. The unit has three
taps which connect with its respective 10-
mi. sections, and it is rated at an opcratmg‘
potential of 300 volts. Also, it has the im-
portant virtue of healing itsclf if it should
be broken down by high voltages.

In the power transformer there is a high-
voltage winding with a center tap which pro-
vides plate current to the 213- or 280-type
full-wave rectifier tube, and there is a 3-
volt winding which provides the rectifier
with filament current. In addition. there
are the three low-voltage windings for the
filaments in the receiving set.

Two choke coils and the condenser de-
scribed above i e used in the filter circuit
of the plate-supply system. At the output
of the filter circuit is connected a resistor
of high value. for obtaining the lower volt-
ages required. Two taps are used for this
purpose, and provide 90 and 43 volts when
the unit is inn operation.

To place this device in operation, the top
is removed to insert the rectifier tube and
for making connections to the low-voltage
windings of the transformer. The high-
voltage output terminals of the unit are
located on the bottem and are accessible
from the outside. The voltage adjustor is
located in the top compartment.

The three accompanying pictures show the
appearance of the device from different an-

i
i
|
il
i

Inge
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gles. The exterior view shows the unit
ready for service with the metal cover in
place. It will be noticed that slots have
been cut in the sides of the metal box at
A, and two holes in the cover at B, to pro-
vide ventilation for cooling the unit while in
operation, The cord which connects with
the lamp socket passes through the base on
the right side and a hole is located in the
same relative position at D, on the left side,
for the battery cable wlnch goes to the
binding posts of the receiver.

\With the metal cover removed much of
the apparatus is revealed. The electrolytic
condenser is shown at C, CKl1 is one of
the choke coils, R is the full-wave rectifier
tube, VC is the voltage-control resistor and
T is the top of the power transformer. The
six binding posts.located on the top of the
transformer connect with the filament- sup-
ply secondary windings. Connection to the
plate supply circuit is made at panel P on
the under side oi the panel.

No separate “C” wvoltage terminals have
been incorporated in the power unit; but
these potentials may be obtained by the
use of proper biasing resistors in the re-
ceiving set.

Do

All parts of the “A’ power unit are enclosed

in a metal case: C, voltage control; D, cap
of rectifier; W, hole for adding water.
Illustration caurm_y Faunsteel Products Co., Ine.

ELECTROLYTIC CONDENSER AND
RECTIFIER IN “A” POWER UNIT

A NEW system, which is totally different
from that used in the various storuge-
battery trickle-charger types of "A” power
units, is employed in the device pictured on
this page. The unit, when connected with
a source of 110- \olt 60-cycle power (the
lamp socket), will provide two ainperes oi
direct current at a potential of six volts for
heating the filaments of tubes in a radio re-
ceiver. The cost of operating a receiver
in this manner is approximately the same
as that of a fifty-watt electric lamp, and the
initial cost of the “A" power unit is slightly
greater than that of a good storage battery.

In design the device consists of a rectifier
and filter circuit, built into a compact unit
which weighs less than fifteen pounds. It
does not contain a Storage battery of any
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kind, and requires practically no attention
of any kind.

For the rectifier an clectric cell of the
cleetrolytic type is emploved. This cell is
comnected to the light-socket circuit through
a step-down transformer which changes the
lighting voltage to the value required by the
power unit.  The electrolyte used in the
rectifier  consists  of wn alkaline  solution,
which is covered by a thin film of oil to
prevent cvaporation. When shipped the unit
1x dry. and the cell contains only the solid
alkaline substance and a small quantity of
oil.  When the user wishes to place 1t in
pperation, it is necessary merely to add dis-
tilled water. \With continued use over long
perinds of time, the quantity of water may
depreciate to some extent, and after three
or four months it may be advisable to add
a slight amount of distilled water to the
cell.  However, even if water is not added,
the unit will not he injured.

Drawing shows arrangement of apparatus in

the “A'™ power unit: A. electrolyte; B, oil
film; CK, choke: D, rectifier: E, condcnser-
T_ transformer.

In the filter circuit of the power unit there
are a condenser and choke coil. connected
in the wusual arrangement.  The condenser
is also of the clectrolytic type and employs
the same electrolyte that is used in the recti-
ficr cell. The condenser has two sects of
plates submerged i the liquid and, clectric-
ally, is emiploved as two separate condensers.

A device of this type has marked advan-
tages, It does not depreciate to any con-
siderable extent; and requires practically no
attention or care.  Another feature of im-
portance is that power is always available
for the operation of the receiver. The unit
does not include a battery which requires
chiarging, but will operate immediately when
the current is turned on.  Also, current is
used only when the set is being operated.

The accompanying illustrations on this
page clearly show the comstruction and ap-
pearance of the device. In the cxternal
view the cork, \V, shown on the left indicates
the apening where water may be added to
the clectrolyte of the condenser and rectifier
cell. The fAexible connection € may he em-
ploved to regulate the power output of the
unit.  Several contacts are mounted on the
front panel and, by connecting the flexible
wire with the proper post, the correct volt-
age for the operation of the receiver is ob-
tined.

The cut-away view shows the arrangement
ol apparatus inside the wnit. The choke coil
'k and transiormer T are located in the
upper compartment, enclosed in a scaling
compownd.  Directly mder the transiormer
and choke coil is located the electrolytic
condenser. The rectifier cell is in front of
the condenser in the same compartment.
The clectrical design of the unit is such that
the outside plates of the filter condenser act
also as the non-rectifying eclement of the
electrolytic rectifier cell.

FIVE NEW TUBES PROVIDE THE
“ELECTRIC EYE”

A MONG the scientific radio developments
of the month may be included five tubes
of new design which have an almost un-
limited number of uses, but are particularly
well suited to the requirements of radio
television and photo transmission. Three of
the tubes are described as photoelectric cells,
and the remaining two are ncon “glow”
lamps.

From the viewpoint of the radio cxperi-
menter the tubes will prove very interesting,
as they may be employed in many ways in
the laboratory, and because radio apparatus
is used exclusively i all circuits in which
the tubes work. It will also be found that
the tubes may be used in performing tricks
of parlor magic which visitors will find im-
possible to explain.

An approach to an electric eve is found
in the alkaline-hydride photoelectric cell.
This device, which is extremely sensitive to
light, and to variations in intensity and color
of llght transforims OptICdl effects into varia-
tions in an clectric circuit.  Furthermore, the
cell responds to these effects with extreme
rapidity and a high degree of precision. The
result 15 that the cell has a wide range of
application.

To explain the operation of the photoelec-
tric cell a simple circuit will be considered :
when the cell is connected in series with a
circuit containing a battery, a constant re-
sistance, and a current-measuring device, 1o
current flows when the cell is dark. How-
ever, when the cell is illuminated. a current
15 allowed to pass; and this current will be
found to he directly proportional to the in-
tensity of the illumination as well as to the
area of the sensitive surface which is illu-
minated. In such circuits the photoclectric
cell acts as a variable resistor, the value of
which is determined by the illumination of
the cell.

It is astonishing to think of the number
of things a tube of this type may be called
upon to do for scientific, industrial and com-
mercial purposes. It may be emploved in
many operations in which the human cye was
formerly used: and, in many in which the
human eye cannot be used, the cell periorms
consistently and accurately. A few of its
uses are the transmission of photographs by
wire or radio, the improved recording of
sound on |)hono"raph records, the reproduc-
tion of sound in “talking moving pictures.”
the transmission of moving pictures, the au-
tomatic opcration of electromagnetic relays
for the control of artificial illumination op-
eration of fire alarms: mspection of mater-
ials according to color, grading of cloth,
etc.

Photoelectric cells of the type shown in

Five new specxal-purpose tubes.
w'’ lamps.
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the illustration on this page have a glass
envclope containing a photoelectrically sen-
sitive surface of potassium hydride. This is
prepared in a vacuum from highly purified
mictallic potassium, and the coating is con-
verted into potassitmm hydride by a special
sensitizing process. The tubes are gas-flled,
at various pressures.

In the clectrical operation of the cell the
sensitive surface is the negative terminal.

Circuit showing arrangement for connecting

the photoelectric cell V1 with a resistance-

coupled amplifier f~r th: operation of a
relay (D).

and the grid (or anode) is the positive ter-
minal, \When the cell is connected properly
and light shines upon the sensitive surface,
clectrons are emitted from this surface and
are attracted by the grid, The number of
electrons cmitted in any unit of time is
proportional to the arca and intensity of
the illumination of the sensitive surface,
and 1s also dependent upon the color of the
light.

In actual practice the photoclectric cell
does not pass sufficient current to be of much
importance in the direct operation of elec-
trical devices. such as relays, etc.  There-
fore, photoclectric cells are usually con-
nected in the grid circwit of a standard vac-
un tube, and the current fluctuations are
amplified by the tube. \When the cell is
used in this manner it is a source of variable
potential, rather than of current: as in this
case only a “charge current” flows through
the cell, and the potential acquired by one
of the clectrodes is proportional to the in-
tensity of illumination.

A practical arrangement will be found in
the circuit on this page. In the diagram
shown, a one-stage resistance-coupled am-
plificr is used in connection with a photo-
electric cell to operate a relay. This circuit
is applicable to many practical operations.
When the cell is dark, the grid bias is
varied by adjusting a S battery or poten-

(Continued on page 086)

©

A B and C are photoelectric cells, and D and E are neon
Their construction and uses are described below,

Ilinstration courtesy G-M Scientific Manufacturing Company.

www.americanradiohistorv.com
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Principrles of Superheterodyne and Autodvne

Reception

A Simple Discussion of the Aiternating-Current **Wave’’ Phenomena {nvolved

teaH, 12 I b AR o

[T

T is often difficult for the radio

fan, who has not had the advan-
tages of a technical education, to
understand the functioning of some
types of circuits. One of the most
difficult — and at the same time,
most interesting—is the superheter-
odyne. Various “frequencies” are
mentioned glibly by writers, but
mean little to the average layman,
Mr. Randon has cleared up the
matter to a very great extent in

the accompanying article, which ex-
plains the nature and cause of dif-
ferent frequencies encountered in
the superheterodyne and the auto-
dyne circuits. —EDITOR.

T R TS RTINS

HE superheterodyne and autodyne

modes of rcception arc i1 such com-

mon use that a thorongh understand-

ing of the underlying principles is
jundamental. The principles involved are
really simple and the discussion may he
easily followed by the beginuer by rcfcrrmo
to the \Ell’\Oll:, d:agmms supplied with thc
text.  The “sine-wave,” so often met in
radio literature., and its graphical construc-
tion arc discussed; suggestions are given
which allow the reader to study the action
of two combined irequencies and the result-
ing “beat-note.” for instance, at first hand.

Whenever two different frequencies are
present in the same circuit, there always
cxists a third frequency which equals the
exact difference hetween these two fre-
quencies. For instance, if a frequency of
30 cycles (per second) is combined with a
freunUC\ oi 20 cyeles. there will be present
a frequency equal to their difference, or 10
cycles. Similarly., if a frequency of 1,000,000
cycles (cor ruponclmg to a wavelength of
300 mcters) is combined with a fre(-uencv of
1.00L.000 cvcles. there will result an audible
frequency of 1000 cycles (per second). It
is this combining of frequencies in a radio
set which gives the disagrecable whistles
when two  hroadcast  stations operate on
nearly the same wavelength, or frequency;
both frequencies must he present in the set
and these must be close enough together in

By CLYDE A. RANDON

frequency to give an audible note (the audi-
ble “frequency range.” that is, the range of
irequencies which human beings can hear,
being Irom about 20 to 20,000 cycles per
scconcl),  If a frequency of 30,000 cycles
were present, it would not be troublesome;
for the ear could not detect it.

DIAGRAM OF A SINE-WAVE

The production of these “*beat frequencies”
can readily be shown by a few simple
drawings. I7ig. 1 shows the construction of
a “sine-wave,” the common wave-shape for
alternating currents of both low frequencies
(suclhh as the 00-cycle current supplied to
most residences) and high frequencies (such
as radio frequencies). The value of the cur-
rent rises to a maximum, falls again, pass-
mq through zcro, and then reverses in dlrcc-
tion. The amount of current flowing in
one direction is represented above the line,
and current flowing in the other direction
helow. The cend of a line revolving about
a fixed point generates a circle, represent-
ing onc “cycle,” as shown at A. Every time
the line has swept through 360°, one cycle
has been completed. The circle shown here
is divided into 12 equal parts, or 12 equal
angles of 30°.

If we start at X in Fig. 1 and proceed
around the circle counterclockwise, we pass
the points, 1, 2, 3. etc., successively. These
points can be projected into a line in the
familiar wave-form, as at B. Here a scale
is chosen along X-X’ to represent the angles
moved through by the turning “vector,” or
radins of the circle in A. Thus, when the
vector has moved 30°, its end has rcached
point 2; this point can be plotted, giving
point 2 on the wave at B. When the vector
has moved through 60° the line has rcached
point 3, and another point is determined
on the wave. Thns our sine-wave (“sine”
because of the mathematical relation be-
tween the height of the end of the line
above the axis X-X’, and the angle through
which it has turned) is developed and we
can continue as far as we desire by repcti-
tion of the first “cycle.”

CREATING A CYCLE
While this wave-form is a mathematical
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The construction of a “sine wave'’ on graph paper is a simple matter if this method is employed.

f a more accurate curve is desired, smaller angles, say 15°,

can be used.
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The sketch and curves above illustrate the
manner in which an alternating current is
generated in an alternator.

abstraction, representing numbers rather
than actual motion of clectrical particles, or
the “ether,” this method of representing
cveles diagrammatically is very convenient.
The following shows how an electric cycle
may be created. Whenever a coil of wire
is moved in a “‘magnetic field,” such as that
existing between the polés of a magnet, volt-
age is induced which will tend to send a
current through the wire. This current
cannot flow unless the ends of the wire are
counected. In Fig. 2A is shown a coil con-
sisting of one turn of wire, pivoted so that
when it is revolved it remams in the ficld
caused by the magnet.

Another simple fact is that the wvoltage
incluced in a turn of wire is directly propor-
tional to the speed at which “lines of force”
are cut. In Fig. 2A, the coil will thus gen-
crate the lcast voltage when it is cutting
lines of force most slowly, and this is when
the sides of the coil are moving parallel to
these lines. Similarly the voltage geuncrated
will be greatest when the coil is cutting lines
most rapidly or moving at right angles to
the “feld.” If we measure this voltage at
successive positions of the coil and construct
a curve (as shown in Fig. 2B) with voltages
measured vertically and time (or positions
of the coil) measured horizontally, we have
a sinc-wave of voltage and, if the circuit
were closed, there would flow a current
which may bhe represented by a sine-wave
also. The various positions of the coil are
as represented on the wave.

Note that. along the “zero axis,” the coil
reverses and cuts the lines in the opposite
direction, therefore giving a voltage which
forces current in the opposite direction; this
is shown helow the line. When the coil has
returned to its Initial position. a cycle has
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Plan of a superheterodyne loop receiver,

showing the steps in the amplification of the
“signal” at different frequencies.

been completed. If the eoil were revolved
twice as fast, there would result two cycles
or revolutions in the same time as shown
at Fig. 2C aud the frequency would double.
Generators cannot  furnish  the cnormously
high frequencies necessary for modern high-
frcquch) radio commumication; but vacuum
tubes can casily be made to oscillate at radio
irequencies and furnish waves of voltage
and consequent current.  With an under-
standing of the important sine-wave and
liow it may be produced, let us proceed to
combinations of these, as used in the super-
heterodyne and autodyne modes of reception.

THE BEAT.-FREQUENCY

In Tig. 3, at A and B. are shown two
irequencies of 16 and 18 cycles in any given
unit of time {this unit may be as small as
one-hundred-thousandth of a secoud at broad-
cast frequencies). Assume that the fre-
quency shown at B is received from a broad-
cast station (in this condition it is, of coursc,
not audible.) The oscillator tube supplies
that frequency shown at “A)" let us say.
These twe frequencies, when combined, pro-
duce resulting wave as shown at “C” i
Fig. 3. Note that the “beat-frequency” is
the difference between the other two. This
wave is ol)hincd by superimposing curve “A”
on curve "B" and then adding them together;
that is, for cach point on one of the waves.
the vertical distance on the other. was added
to it, giving the resultant wave “C.” Since
the vertical heights (“ordinates”) are simply
added. it is evident that anv “kinks” (such
as those due to modulation) in cither of
the curves will give similar “kinks” in the
resultant curve,

Try drawing onc of these waves some
time; draw single c¢ycles similar to those
m the figure, on a piece of white celluloid
and punch holes in the celluloid with a pin
at various points on the wave. DBy placing
this celluloid on a line and punching holes
into a piece of paper with a pin at suceessive
positions, different waves can be drawn and
comhined by adding the vertical distances
as shown at 1 in Ifig, 3. Dristances above
the line are positive and distances below,
negative, so that these must he added alge-
Braically: that is, height above the line is
cancelled by an equal depth below it, and
Tice Tersa.

THE SUPERHETERODYNE

One frequency in the superheterodyne is
furnished by the incoming signal. which. in
broadcast transmission, is mmiulmrd modu-
lation is simply the combining of {requencies.
Tlmt is, the wavelength or fund,lment'ﬂ
(“carrier’™) frequency of the station is com-
bined with voice or music frequencies. these
latter Dheing, of course. audilile frequencies.
A modulated frequency is thus impressed
on the grid of the first detector of the
superheterodyne.  Another frequency is si-
multancously impressed in the grid-circuit
by means of a vacuum-tube oscillator; and
these  frequencies combine. giving a  fre-

Quency equal to their difference and having
also the modulation of the incoming fre-
quency. This difference-frequency is called
the intermediate frequency and is always a
loieer frequency than either of the other two.
(There is also a Iiigher frequency, equal
to the sum of the combining frequencies,
but this is not used in the regular super-
heterodyne. )

The reason for using a lower frequency
is simply that radio-frequency amplificrs
usually give the best amplification at low
frequencies; at high frequencies the capacity
between the elements of the tubes used has
considerably more by-passing effect, which
results in troublesome feed-back, oscillation
in the amplitiers themselves, and consequent
poor amplification.

The intermediate-frequency amplifier is a
radio-frequency amplificr tuned to the inter-
mediate frequency and used to amplify this
frequency before it is impressed on the sce-
ond detector and there rectified to audio
frequencies.  Since the detector works much
more cffectively when larger input is sup-
plied. the sensitivity of the arrangement is
very great. It is safe to say that a well-
designed superheterodyne will receive with a
loop acrial signals which other scts under
similar circumstances are unable to detect;
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A and B show sine waves of 16 and 18 cycles

and C is the resultant wave. Three waves of

different frequencies are superimposed at D
to show how ! and 2 add to make 3.

sensitivity is not the controlling factor in
the sclection of a good receiver, usually,
however. This scheme is shown in Fig, 4.
The passing waves induce a small radio-
frequency voltage in the loop aerial having
a definite (“signal”) frequency. The oscil-
lator, through magnetic coupling, supplies
another frequency which combines with the
mcoming signal frequency, producing the in-
termediate frequency; this is then amplified
by the intermediate-frequency amplifier and
rectiied by the second detector, and the
audio-frequency thus produced is amplified
and passes through the speaker windings.

“DOUBLE-READING"” EFFECT

Since the intermediate-frequency is the
difference  hetween the mcomm" and the
oscillator frequencics, it is evident that the
oscillator-frequency may be either, say, 45.-
000 cycles (an intermediate frequency often
used) abote or 45000 cycles belowe, the in-
coming frequency to give this intcrmediate
frequency. This is the cause of the double-
dial-reading effect in superheterodynes.

The intermediate-frequency should be so
chosen that no long-wave stations operate

www americanradiohistorv.com
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at the intermediate-frequency, which, of
course, corresponds to definite wavelength,
Powerful code-stations operate at compara-
tively low frequencies and these would be
heard. At the lower frequencies it is pos-
sible to design very efficient and selective
radio-frequency transformers; and the inter-
mediate frequencies ordmanly employed are
between 30,000 and 100.000 cycles, or be-
tween 30 and 100 kilocycles. At these rela-
tively low frequencies, all the difficulties
experienced with the higher frequencies,
such as 1,000,000 cycles (300 meters) are
greatly alleviated,

As previously stated. the broadcast carrier
frequency is combined with the audible fre-
quencies, resulting in a modulated wave which
is “broad” because of this modulation. If
the circuits of the intermediate-frequency
amplifier are constructed so that they tune
too sharply, only that portion of the modu-
lated wave which is in tune will be amplified.
Thus the wave will be “sharpened” by its
passage through the amplifier and some of
the “outlying-tones” which often give music
its sweet, natural quality will be cut off ; so
that distortion will result. This is one of
the problems for the engincer to solve and
great progress has heen made in the direc-
tion of “tonal-design™ in the last few vears.

THE AUTODYNE

So much for the superheterodyne. In this
arrangement, an external oscillator or
“mixer” is used to create the intermediate
frequency in the grid circuit of the first
detector. If the same tube supplies this fre-
gquency and combines it with the broadcast
frequency, the arrangement is known as an
‘autodyne.” In the autodyne, the first (which
acts as both detector and oscillator) tube is
maintained in an oscillating condition and its
tuned circuit must be detuned from the in-
coming frequency to an amount determined
by the desired intermediate frequency. For
broadcast reception, the superheterodyne
scheme is usually the better of the two.

The phenomenon of “beats” is perhaps
best cxplained by an example in sound. Have
you ever noticed, when a clock and a watch
are on the table togcther, that the watch
sounds as though it periodically starts and
stops? This is an experiment in “beats”
that can bhe repeated hy anyone. Set the
clock about two feet from the ear, and the
watch about a foot or so, and listen to the
watch ticking. It will appear as though
the watch pcnod:cally starts and stops tick-
ing. See Fig. 5. Actually, the two fre-
quencies at which the watch and clock tick
are combined, giving a “beat-note.”

“Beat-notes” are very common; strike two
adjacent bass notes on the piano and note
the periodic “hum. hum, hum” as the two
add to or cancel cach other. So it is with
electrical oscillations; beat-notes between
heterodyning signals are silently produced
and they in their silent way pass through
the receiver, but, finally, at the loud speaker
burst into whistles,

HEARING S0UND BEAT NOTES

CLOCK

By placing a watch and clock, as shown,
beai’ notes are set up which can be easily
v heard,
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OUT OF THE KITCHEN!

Editor, Rapio NEwS:

Those of us who have made that promise
ending with the words “I do,” find ourselves
rather closely tied down to the daily tasks
of “keeping” house. QOur job has little
variation in it. Monotony is our curse. From
New Year’s to Christmas our minds and
souls are steeped in those things, those
common, menial, necessary—but deadly mo-
notonous—tasks of cooking, cleaning, sewing,
nursing and saving !

Therefore Mr. Radio Man, when we do
have a moment to spare in which we can
close our eyes and drift off in our imagina-
tion to some distant island of enchantment,
there to rest our bodies and refresh our
minds, in Heaven’s name do not send us such
earthly, prosaic messages as “Salads,”
“Baby’s Colic,” “How to Clean Rugs,” or
“Hints on the Family Budget.”

Rather, carry us out of the kiichen to
Romance and Travel and Poetry and Music.
House-wearily yours,

MRgrs. MARIE NIGHTINGALE,
Dayton, Ohio.

(It may be that this is a minority view-
point. The woman listeners wiho voted in
the expression of preference obtained by the
New  York Edison Co., through siation
WRNY, declared kitchen talks the most
valuable of the features intended specially
for thewmn. But all work and no play is un-
doubtedly as dulling to Jill as to Jack—
Eb1TOR. )

APPLAUSE, AND HOW TO GET IT

Lditor, Rapto NEWS:

The article, in the November issue of
Rapro NEws—“What Every Station Wants
—Applause”—states the numerous ways
which have been tried to get the listener to
express his appreciation; samples, etc. I be-
lieve, and having been a listener since 1921,
think I have some right to know, that the
broadcast stations are trying to put the
shoe on the wrong foot. When I want any-
thing I usually make some effort to get it.
In other words, if the broadcast stations
want applause, I believe it is up to them to
go out after it

In the first place the average listener does
not know the specific mailing address of
every station he listens to; in the second.
he should not have to write a letter about
it. If you go to the theatre simply clapping
the hands is applause; you are not even re-
quired to sign your name, much less write a
story about it. Therefore I feel that the
broadcast stations should make applause so
easy for the listener that he cannot help
but take advantage of it. It is not necessary
to offer prizes nor samples, nor even for the
station to acknowledge the applause.

I suggest that the broadcast stations as
a group print applause cards in quantities
so vast that every set owner and every store
will be flooded with them; make them easy
to get; give 50 or 100 with every radio set
sold: pack them with the set when it leaves
the factory: include them with accessories;
Jet them lie loose in radio stores: take every
opportunity to get them into the hands of
set owners. I remember when the Dictograph
people put out an applause card, five or six
in an envelope; most of them were hidden

under the dealer's counter and to get them
you had to ask for them—possibly to be told
that they only furnish them with Dictograph
speakers, etc.

As a suggestion, let me say that an ap-
plause card should be so prepared that it
will leave very little for the listener to fill
in; then supply him with a lot of them and
there is 1o reason why he will not send
them in. How many applause cards will
vou find within reach of the average set
today? I doubt if one per cent have them.

Now for the card itself. The Post Office
Department should accept cards addressed
by station-call letters and city ; therefore the
address side of the card should contain
about the following :

Radio Station
City
R 71 7

And the reverse side of the card should

HIS page belongs to the readers
of RADIO NEWS. It is theirs
for the purpose of discussing fair-
ly and frankly the needs of broad-
casting from the standpoint of the
great public who listen in. The
letters represent, not necessarily the
editorial opinion, but that of the
writers; who are, in the editorial be-
lief, fairly typical of groups of
opinion among the radio public.
Make your letters concise and offer
constructive criticism when you can;
remembering always that there is
something to be said for the other
fellow’s side.
Address The Editor, RADIO
NEWS, 230 Fifth Avenue, New
York City.

be so composed that it will leave very little
for the listener to fill in; something like
this :
Date.....cocovvuenn.
We have listened to your program
which was broadcast this (evening)

(afternoon) (morning) (noon)
and want to express our apprecia-
tion,

We especially commend that por-
tion of the program rendered by

tions

State ......... . .ciiiicn.

Furnish vour listeners with cards such as

this, with the expectation that about one out

of ten will be sent in; but distribute them

by the tens of thousands and maintain the
supply and you will get results.

Ira B. WaLtz,
Akrou, Qhio.

A CRITIC OF WAVE ASSIGNMENTS
Editor, Ravio News:

Your latest editorial says, “The average
500-watt station costs anywhere from $100,-
000 per year upwards to run, if it is oper-

www.americanradiohistorv.com
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ated on any decent basis whereby the public
gets fair entertainment.” If the Cominis-
sioners would put on a single wave, all sta-
tions giving ‘“service only,” who do not
spend that much money, neither South
Dakota nor the rest of the 48 states would
be singing that German song, “Es wir so
schon gewesen,” regretting the passing of
all things beautiful. The commissioners
have confined themselves to the placating of
Cook County and the village of Manhattan
—no waves left for the United States. In
those villages an A.C. shielded “trick cir-
cuit,” with 400 volts on the last tube, is
obviously the proper choice.

For the rest of the country the issue can-
not be covered up by any talk about “too
much sensitivity and not enough selectivity,”
and the “air” furnishes nothing worth 400.
or even 180 volts; even KDKA has a squeal
on Saturday nights. I use a two-inch duo-
lateral for a fairly directional loop,—it will
“put on” CHYC, or PWX, and I am hop-
ing that the new station of WEAF will
drown Bay City, so I can get that “chain”
consistently, direct. I had to use a 125-foot.
aerial on WGN last night, and couldn’t use
that station Saturday for the baseball in
New York because of the natural frequency
of some local “noise.”

Why should anyone want to “broadcast”?
It seems, in most cases, to be the “narcis-
sistic ego.”

D. BURKHALTER,
Bloomington, Indiana.

(A number of correspondents of this and
other publications seem to cnjov “panning”
the results of a policy of bringing about
better  conditions without radical action.
Others are wore inclined to look wpon the
plump  doughnut of radic entertainment,
rather than the hole—as does the writer of
the following letter—EprTOR.}

AND A DEFENDER

Editor, Rapio NEws:

I note in the November issue the letter of
“A Reader” of Hague, South Dakota, which
strikes me as being rather hard on the Radio
Commission.

All throughout the summer I have had
splendid reception here using two tubes with
reflex. Just the other night, with an un-
derground antenna and with a set of run-
down “B” batteries which registered about
40 volts together, reception was as good as
anyone could desire—making allowance for
the poor batteries which caused scratching
sounds. With this equipment, the Pacific
coast was easily brought in; that is to say
the stations located there, and with clarity
and tone unimpaired.

Broadcasting on the whole has been im-
proved, there is no doubt about that, and
the listeners should appreciate the fact.
Where there is complaint or cause therefor,
the listener should look into his set or have
someone do so for him. We get splendid
programs, well rendered; and, while there
are some less desirable on the air every
night, no one has cause for complaint.
However, we all have some idea of how
broadcasting could be improved, the value
of these inexpert ideas however is doubt-
ful,

There is one thing which could be done,

(Continued on page 683)
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“ROXY" AND

ET us take a trip “behind the scenes”
with “Roxy,” one of the most beloved,
fascinating, and widely known per-
sonalities in the public eye today. A

proof of his tremendous following lies it the
fact that he has received over twwo willion
letters from radic and movie fans all over
the country, from “folks” in every walk of
life, from every place. His precious letters
make one think of our childhood saying—of
“doctor, lawyer, merchant, chief’—for he
has touched the heart strings of all.

These letters, more than anything else.
show the bond between Roxy and his public,
which he so wholeheartedly serves. His
radio broadcasts find millions eagerly “listen-
ing-in" for the glad “Hello, Everybody !”

Roxy (whose 'full name is Samuel L.
Rothafel) was born in Stillwater, Minnesota,
where he lived until the age of 12. His
parents then moved to New York, little
dreaming that in later years their little boy
was to be one of the city’s most prominent
figyres. His first job in New York was in
a Fourteenth Street department store, but
even then, he was restless, dissatished, long-
ing for “something.,” he knew not what.
Many thought him an idle dreamer, whose
‘head was in the clounds. He was advised
“to come down to earth,” to try and be a
“good” cash boy, and make an honest living
even though not a glamorous one.

Roxy's first great sorrow came when he
was just sixteen. He lost his mother. With
nothing now to keep him in New York, and
with a hoyish desire for adventure, he joined
the United States Marine Corps. In the
service ‘he received what has been the firm
foundation of his remarkable career: terrific
lessons in training, self-discipline, square-
ness, fairness, and clean-cut manliness.

After serving his enlistment he returned to
New York. and again came that urge and
longing to find himself. Having always had
a great hunger for beauty, a love of art, he
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“Hello, Everybody!”’

was one of the first to
see in our primitive mov-
ng pictures the beginning
of a new and powertul
world industry.

UP FROM THE BEGIN-
NING

His entrance into the
world of the “movies”
was in Forest City, Pa.;

empty store, with chairs
from the local under-
taker's parlor. His first
audience  consisted  of
hardened  miners, the
habitual patrons -of the
sialoon; his first picture
was presented on a flut-
tering  screen, with a
faulty projector and poor
lights. But, in this crude
workshop. he found him-
self. It was the ‘“corner
stone” of the present
“Cathedral of the Mov-
ing Picture”-—the Roxy
Theater in New York.
There he put his dreams
into practicality, there he
experimented, planned,
and .thought.

New ideas cdame, ideas
concerning presentations,
stage effects, lighting,
synchronized music, at-
mospheric prologues. He went back to the
city of Minneapolis, in which he had once
been a “failure.” Here he put his ideas into
effect, long hefore New York paid any heed
to them.

From that time on Roxy's life has heen
one of the greatest romantic dramas on any

stage. His return to
New York wds ac-

companied by neither
music nor acclaim. No
one on our great street
of ‘adventure, Broad-
way, had heard of
him ; but, this time, he
knew himself. In 1913,
at the Regent Theatre
ol Seventh Avenue.
he enlightened the city
of New York by giv-
ing the motion-picture
public what it had al-
ways wanted, and he

“arrived”. With the
opening of the Mark
Strand in 1914 (at

that time our fnest
movie theatre), Roxy
was made the manag-
ing director. Follow-
ing that, he devoted
his inspiréd energies,
his farsightedness, and
his magnetic person-
ality to the Rialto,
Rivoli, and Capitol
theatres successively—
and successfuliy.
Early this year he
opened his own theatre
“The Roxy"”, which is
regarded as the largest,
the .most beautiful and
the most Iuxurious in
the world.
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his first theatre was an

A Trie “Back Stage” Elicits “Roxy’s’’ Personal Story
By LUCILLE BUSTING

IN THE STUDIO

Let us take a trip to the fop of Roxy's
theatre, where we find the Lroadcast ruom.
We sit in a tiny halcony, watciing the scene
Lelow. There is a temsion in the air that
makes wus tingle, perhaps with anticipation,
with expectancy. Here come Roxy himseif,
program in hand. He is tense, smiling, alert.
The grand pianos and the organ are ready,
in their respective corners. The music
stands are arranged on either side of the
“mike”; musicians in evening dress are wait-
ing for their signal to begin. The audience,
surely, ar¢ more nervous than they.

The announcer says “It's Roxy’s Hour—
WJZ,” and Roxy goes to the “mike.” The
welcome *“Hello, Everybody!” goes on: the
air. Sofnehow that seems to break the ten-
sion, and we relax.

In the studio, Roxy remunds us of a race-
horse, every nerve on edge, straining, eager
to begin. His showmanship is remarkable;
he seems to be a combination of Belasco and
Whiteman. He is a genius, with the abso-
lute feeling for the mood ot cach and every
aumber. Those who listen-in may know that,
throughout his program he gives, absclutely,
of himself. He guides, directs, restrains,
uplifts, with an uncanuy instinct for the
right. effect. A charming love ballad is be-
ing sung by two equally charming young
people. There is Roxy heside them, smiling,
beaming, living it with them. Next his
orchestra plays an exquisite selection. Roxy
15 again with them, his hands guiding the
musicians, softening tones there. bringing
wondrous effects here. Then comes jazz
music, and with it another Roxy, swaying,
almost charlestoning with them.

The final number was a new one, rendered
by a group of colored singers, the “Carolina
Serenaders.” Their rich volces were un-

believably beautiful. rising and falling like
(Continiueed on page 670)

The house that radio built. The palatial Roxy Theatre at Sgventh.
Avenue and 50th Street, New York City, from which the
afternoon and Monday-evening programs of “Roxy and his Gang”

Sunday-

are broadcast,
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Raising the Curtain on Godfrey Ludiow

AY 1 raise the curtain on the life

of Godfrey Ludlow, the famous

Australian  violinist who broad-
: casts each Sunday from WJZ and
its associated stations? You who sit in
your homes, listening-in to the magic of his
music, have vou not wondered about the man
himself, he who gives so freely of that
gentus within him? The radio will always
seem something supernatural, for through
it we can almost feel the souls of those to
whom we listen—coming {irom the no-
where. regarding neither time, space, nor
djstance.

I met Mr. Ludlow recently. It was an in-
spiring, happy afternoon at his charming
home over which his mother graciously pre-
sides. The rooms seemed to radiate the love
of music, of beauty—it was restful and
peaceful.  The setting was perfect for a
glimpse “behind the scenes.”

Mr. Ludlow surprised me; perhaps 1 ex-
pected to find an older gentleman—surely a
temperamental. nervous one, not of our
world—"“soulful” looking and “musiciany.”
However, a splendid-looking young man
briskly entered the room, there was a firm
handshake, a crisp, pleasing voice, and eves
which at once gave me the impression that
the owner possessed a keen sense vf humor.
For the henefit of the feminine readers. may
[ add that Mr. Ludlow is unmarried?

‘ot have heard many times that the truly
great are the simplest, the most kindly and
sincere—and it is 50 true. 1 felt that Mr.
Ludlow had been an acquaintance for a long
time, for he, unquestionably, has all these
attributes. We discussed music, the radio.
a mutual friend—before we came to the im-
portant business of the afternoon—our inter-
view. It must be said here Mr. Ludlow is
an extremely modest man, for at the word
“interview,” [ was turned over to his mother.

One could write at great length on Mrs.
Ludlow, and it would be of the keenest in-
terest, for theirs is a delightful partnership.
She, herself a splendid musician and a sculp-
tress of note, has been, I am sure, his
greatest inspiration. She told me that after
each Sunday-night broadcast at WJZ, her
telephone rings, and it is her son, desiring
above all mwother's opinion of his work.

ABOUT THE WORLD

Mr, Ludlow was born in Australia, and
with him was born the love of music. When
a child, he took lessons on thé violin from
his mother. At the age of nine he entered
the musical examinations being held for
children between the ages of nine and four-
teen in New South Wales; he came out
victorious. Five years later he was sent to
Prague, where he studied for three years.
Later came two ycars' study with Sevcik,
in Vienna. At seventeen he entered in the
Meister Schute of the Impetial Royal Acad-
emy of Music in Vienna. Following this
came a two-year tour of Europe, with ap-
pearances before the Sultan of Turkey, the
royal family of Greece, and, by a command,
at Buckingham Palace, London. Two won-
derful years with Auer in Russia were fol-
lowed by the outhreak of the war. At that
time of upheaval Mr. Ludlow was in Ger-
many. en route to London from Russia. He
was twice arrested as an alien enemy and
then interned in the Ruhleben prison camp.
For four years of deadly inactivity he was
a prisoner. Finally he was allowed his violin
and he played, as perhaps he had never
played before, for his inmost nature was
totched by the bleeding bodies and souls of
the war. It was a strange audience—this
prison one—of homesick, heartsick, war-
sick men.

"Out of prison in 1918, he went to London
and toured the British Isles with Dame

By JULIA DUNCAN

Godfrey Ludlow. staff violinist of

Nethe Melba. In 1924, Mr. Ludlow eame
to America. But even then he was not
through with poverty and hardships, for he
came unheralded—unknown, We are always
far too busy to listen to the heart-hungry—
to those who have only the intense longing.
to be able to give that “something,” which
seems to consume them. It is only when the
head-lines  blaze forth the news that a
“"Second Bernhardt”’ or a “Second Kreisler.”
has been discovered, that we sit smugly back
and say “Oh, ves—I always kwew he had it
in him.”
HIS RADIO CAREER

Mr. Ludlow’s connection with WJZ began
one certain day, when his financial posses-
sions amounted to forty-four centss He
went to the station's directors, believing in
himsetf, -and persuaded them to engage him
as their staff violinist. And they did so—
W]Z was the first radio station in the coun-
try to have one. Mr, Ludlow was the first
violinist to give a “muted” program, and it
was highly successful; five hundred letters
were received after his first broadcast. His
trip to WJZ that particular time must have
been an inspired one, and the days of a
financial tating of forty-four cents are hap-
pily past. What an inspiration to the rest
of us, who are oftentimes similarly situated
—fnancially.

Mr. Ludlow is again the recipient of the
same glory and fame. which had formerly
been showered upon him in Europe. He has
mnerringly sensed that the world js music-
hungry, tonging for the beauty of the old
masters, and he confines his programs to the
classics, giving one sonata a month.

Since beginning his broadcasts, Mr. Lud-
fow has received fifty thousand letters from
people in every walk of life, all over the
country. These letters express genuine ap-
preciation and gratitude. Mrs. Ludlow kindly
read some of them, wonderfulfly sincere
letters, as well as exquisite poems. These
letters are all appreciated by them, and [
know the “partners” find great joy and satis-
faction n the knowledge that their audience
s s0 whole-heartedly with themn. Mr. Lud-
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Staticn WJZ, with his Stradivariua.

low thoroughly enjoys broadcasting, in fact;
finds in it the same thrill that he does in
his concert work. It is good to know this,
for it gives us an even greater happiness in
listening-in.

A MAGICAL HARMONY

The medium for Mr. Ludlow's violin
witchery is a priceless Stradivarius which he
uses in all his WJZ recitals; it was obtained
from the vault of the De Rougemont family,
at Brighton, England, where it had lain for
almost a century. Little is known of its
actual history, save that it was played in
Berlin late in the eighteenth century and in
the early part of the nineteenth century be-
fore the Emperor Napoleon at Versailles.

It has been said that Mr. Ludlow has taken
Kreisler's place in writing transcriptions;
his “Estrellita” has had a colossal sale. His
style of plaving, also, has been compared to
that of the noted Norwegian violinist, Qle
Bull,

AN ENJOYABLE EXPERIENCE

Mr. Ludiow has had many amusing ex-
periences. At one time he was giving an
out-of-town concert and found it necessary
to change from his train to a bus at a certain
junction.  Unfortunately the bus had already
gone and another conveyance was at once
needed. An obliging man offered to motor
him the remaining miles, not knowing who
his passenger was. As they were driving
along, Mr. Ludlow remarked that there
seemed to be a great number of radios in the
vicinity. The driver agreed, and offered the
information that he, too, had a radio, which
he greatly enjoyed—particularly in getting a
New York station, WJZ. They had a cer-
tain vjolinist on that station every Sunday
evening, he went on, and he listened for this
number every time. “Yes, sir—that violinist
couldn’t be beat.” They drove on for awhile
in silence and then Mr. Ludlow asked the
name of the violinist who had so impressed
his host. Well—he thought it was some-
thing like “Ludlow—Mr. Godfrey Ludlow.”
The drive continued in silence for a few

(Continued on page 670}
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Radio Listeners Uote for Favorite Composers

Beethoven. Schubert and Herbert Leaders in Ballot: Classical Music Popular

NATION-WIDE expression of opin-
ion by radio listeners shows that the
favorite composer is Beethoven, and
Wagner's Overture to Taunhduser

the favorite type of music, according to a
statement issued recently by Mr. Arthur
Williams, vice-president (commercial rela-
tions) of the New York Edison Company.
These opinions. were obtained through a
questionnaire distributed by the company in

“One of the significant things shown in
the questionnaire, which seems to. indicate
that the tastes of listeners evervwhere are
alike,” Mr. Williams stated, “is that the rela-

connection with the Edison Hour. which is
broadcast weekly over WRNY, the Rapio

‘News broadcast station in New York.

“The standard of musical taste of radio
audiences is very much higher than perhaps
it is commonly’ rated,” said Mr. Williams,
reviewing the results of the gquestionnaire,
in which 4,800 radio listeners cast a total of
79,800 votes for 50 composers and 18 types
of musical compositions. "Following close
after Beethoven-—considered by musicians
the master of composers—with 3.245 votes.
comes another of the great immortals, Franz
Schubert, with 2,971 votes. Third is our
popular American composer, Victor Her-
bert, whom 2,935 of the 4,800 included in
their preference.

“Second in popularity to Wagner's master-
picce, the Overture to Tannhduser, as a type
of ‘musical composition, .comes the Poet and
Peasant Overture by Franz von Suppe, with
the Marche Militaire of Franz Schubert
third. The musical tastes of men and women
are practically alike” Mr. Williams said.
telling -of some of the interesting facts re-
vealed by the questionnaires. “Instrumental
solos proved .to be more popular than vocal

‘solos, with 2,720 votes favoring the former,

and 1,422 for the latter. 2,110 votes were
cast for orchestral music alone,

tive positions of the leading composers and
compositions were the same for each thou-
sand -of the guestionmaires tabulated. The
space left on the guestionnaire for remarks

provoked much lively comment. The men
had more to say, and were much more posi-
tive in their opinions than women. Thirty
asked for jazz, and more than 135 de-
nounced it in no gentle terms.

“Radio ammouncements came in for their
share of comment. 1741 desired brief an-
nouncements, while 2,465 indicated a prefer-
ence for longer descriptive announcements.
Few. however, contented themselves with a
mere indication of choice. The opinions of
most on this score were expressed very defi-
nitely, and positively, and even at great
leéngth. )

“In the few questions appended concern-
ing the broadcasting of household matters,
the women indicated a preference for talks
relating to cooking,” Mr. Williams con-
cluded. - )

The first ten composers in order of choice

are: Ludwig van Beethoven, Franz Schu- -

bert, Victor Herbert, Richard Wagner.
Felix Mendelssohn, Fritz Kreisler, Franz
Liszt, Charles Gounod, Peter Tschaikowsky,
Wolfgang Amadeus Mozart.

The first ten compasitions are: Owerture
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to Tennhiuscr, Wagner ; Poct and. Peasant
Overture, von Suppe; Marche Militaire,
Schubert; Fifth Symphosiy, Beethoven; {/n-
finished Symphony, Schubert; Ballet Music
from Faust, Gounod ; Meditation from Thais,
Massenet ; Liehesfrend. Kreisler: H, M. §.
Pinafore, Sullivan; Nutcracker Swuite,
Tschaikowsky.

Ludwig Van Beethoven, the unsurpassed
master of instrumental music who was elect-

¢d the favorite composer of radio listemers,
was born in Bonn. Germany, on December
17, 1770, Both his father and grandfather
were singers, so it was not surprising that at
the early age of four he showed a love for
music. His father, who is described as a
shiftless character possessing only mediocre
musical ability and a craving for liguid
stimulants, recognized his sou’s interest and
decided to instruct him on the piano so that
he might exhibit him as an infant prodigy,
The parent proved a cruel taskmaster, and
the young son acquired much musical’ knowl-
edge before he was many years older.
Beethoven’s musical talent was so evident
that he made rapid progress in the institu-
tions of training he attended. When he was
only eleven he wrote his first compositions,
b}lt it was his renditions of them on, the
piano and the organ, rather than the works
themselves; that attracted attention He
progressed rapidly- with his studies of piano
and composition under the tutelage of the
best musicians of the period (1793), spend-
ing most of his time in Vienna, He bezan
his public career at the age of 25, and .in
spite of his independence of spirit and his
uncouth manners, received flattering recep-
tions in the houses of the nobility, . _He was
(Continned on page 704)
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(44 AVE on, MacBluff,” cotnmanis
the haustrau, advancing the left
flank of her lines with a vacuum
tank. "I gotta do my spring

renovating, ain't I? Can I help it if you got

the cog-wheels yanked outa your f{our-tube
sct? Roller-skate outa that corner and help
me move the desk.”

“Fasy, femune,” 1T growls, “tread not on
these sacred precincts or I'l knock vou for
a loop aerial. Whatsa idea, sprmg house-
cleaning 1n July? And just when I got all
these small parts in piles so [ won't get 'em
mixed! Let the dust stay!”

Old Ironsides heaves a mop in my diree-
tion. “Slide that mess of five-and-dime
hardware onto the porch until I disinfect the
woodwork. Vhy'd you have to bolshevik
the set, anyway? And why here? Ain’t
you got repairing rights at The Master's?”

“And am't [ also got a home?” [ counters.
“All right, Galloping Gold Dust. I'll accom-
modate you this once. But just for that I
gotta- good notion to seshay over to Jerry's
pronto.”

“*“You've been eating Mexican chili again!”

bats out Doris. “Exit! ‘A husband outa

work is as dangerous as a revolving door
on a saloon!”

I don’t like the acoustics in that crack
about labor. “Who's outa work?’ I de-
mands. “Ain’'t we just run up nine months
in the Inanitics? Ain't we got a bank bal-
ance that uses a flock of ciphers on the
sunny side of the decimal point? And ain’t
we the proud owners ol this hideaway here
at- Brightmere-on-the-Deep? Whadda you
want a guy to do—die hoofing on Broad-
way ?’

The eternal agony kinda smiles, wan and
discouraged. “Oh, Joe, dear, I'm sorry [
was cross. But this house—it’s so dirty—
and I've not had a good chance to ciean n
for months—now be a good boy and go roli
vour hoop.”

It's so seldom that 1 gets a chance to play
hookey without needing a certified alibi that
1 dow’t give the girl no time to change her
mind and find some job for me to swear

Till the Clouds Roll Dry

By ROBERT FRANCIS SMITH

over. 1 ankles through the back gate and
canters up the hill to The Master's.

We're Mr. and Mrs. Joe Hammerstein,
dancers on Broadway, late of the Inanities
and now basking on the sands of Loung
Istand in blissful ignorance—and how!

The gentleman I'm due to visit 1s our old
friend, adviser and comedy relief, Jerry
Lawson. He's a millionaire by several
bonds, and a scientist by many brains, but
as a humorist he's as original as a Christmas
card and thicker than plots in Russia. The
Master—so-called by the help—has a brand
new laboratory building, constructed to fit
his own ideas. whims and fancies. But I'm
wise. andd don’t tease any strange push-but-
tons.

“Hello, Jerry,” 1 greets, popping my cele-
brated skull through the door into the mmain
joint.  “"Working hard?”

It’s a sorta platitude ] use, since yvou gotta
label comedy with Jerry, though he's im-
proved wonderfully since | took him in
charge three years ago. Today he’s suuat-
ting in his wrecked morris chalr-—thmkmg
chair, he calls it; it looks more like it was
sinking—head back, his dark wavy hair
mussed. horn-rim cheaters askew. He gives
me the usual how-do, and I flops onto a
box. The Master's silent for a spell.

“What's the birdie been saying?’ I -
quires, at length.

“Birdie—oh. you mean—why,
thinking of several things.”

1 was just
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“Original, ain't you?” 1 grins. “Most of

us have .only single-track minds.”

Jerry smiles faintly, and sits erect, brush~
-ing his hair from hn. orbs with a vague ges-

ture of mdccxsmn “Oh, it" s just ny weather
control again,” he sighs. *I don't dare .use
even one twentieth of the full power input
except for a few moments early in the
morning. It's tyving up my experiments.”

I might crack that Jerry's midnight-viling
a gag to bump Jupiter Pluvius off his polit-
ical job with the cloud trust. Just at present

the gears don’'t mesh, or the belt slips, or

something; anyway, it ain't successful
enéugh to rate any twenty-four .sheets.
gets a lot of innocent pleasure kidding him
about it.

“If you gotta use so much juice, won't
vour dingus be just as ampractical later as it
1s now > I demands. showing a rav of sense.
“1f vou bloop now, won't you bloop in the
future, success or no?”

"Well put,” lauds The Master. “Yes, it
would, Joe. only once I have definitely ascer-
tained the correctness of my principle, it will
be but a small detail to lessen input and at
the same time evolve a more effective output.
Merely a matter of efficiency and time. That
will come later.”

“Unfortunately.” continues Jerry, “my top
power mput right now is so great that only
in the remote regions of the globe ‘will I
dare use it at all. My one chance is appar-
ently in mid-ocean; in fact, I am even today
partially engaged in fitting up the Awrora
with apparatus conducive to that end.”
(Continned on page 711)

“‘Success! vells Jerry.

Turp it on fully
Joe, quickly?

I does——-"
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A general view of the arena floor and the mezzanine of the Madison Squate Garden, giving an idea of some of the elaborate exhibits at the
Radioc World's Fair.

URING the week of September 19-

24, 1927, the products of more than

three hundred manufacturers of

radio apparatus were on exhibit at
the Fourth Annual Radio World’s Fair, held
in Madison Square Garden, New York City.
Thousands of dollars were spent by the ex-
hibitot's in an effort to make this year’s show
bigger and better than the preceding ones,
and the consensus of opinion was that they
had succeeded.

On the main arena floor of the vast
Garden were the booths of the set manufac-
turers, while in the Exhibition Hall in the
basement and on the mezzanine above the

Above are shown Betty Burke
holding 2 home-built recciver ap-
propriately named after the Spirit
of 8t. Louis, and the smallest

three-tube set with loud speaker:

entered - in  the Amateur Set
Building Contest.
© Iuternational Newsreel.
At the left, John H. Muller and
his glass-enclosed A C.-operated,
6-tube T. R. F. receiver. ' At the
right is the entry of H. W.
Press, who carved out the “DX-.
hound™ panel with a jack-knife.
© Herbert Photos, Inc
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© International Newsrecl

-arena were the exhibits of the manufac-

turers of parts and accessories. Alsd in the
basement was the glass-enclosed broadcast
studio, from which programs of all types
were ptit on the air during show hours, from
1to 11 PRAM. The presentation of prizes was
made in this studio and the speeches of
visiting celebrities were broadcast from it.

In genieral the number of tuning controls
on receiving sets has been reduced to one
or two. The majority of the .receivers
shown employ from six to eight vacuum
tubes and some form of shielding. Some of
the sets are completely shielded, even the
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vacuum tubes heing hidden hencath protec-
tive “cans.” The more elaborate sets have
loud speakers built into the comsoles;, which
have ample space for socket-power units
also.

Many of the receivers that are being pre-
sented for the coming scason use the new
A.C. vacuumn tubes, which obtain their fila-
ment power from the alternating-current
house mains. . A set using these tubes and a
“B” socket-power device is completely “elec-
trified.”

THE THEATRE OF WONDERS

A great deal of interest was shown by
visitors in the scientific experiments that
were periormed daily in the “Theatre of
Waonders,” which occupied one end of the
Garden's vast baseinent. The research lab-
oratories of thé General Electric Company
and the Westinghouse Electric and Manu-
facturing Company supplied the apparatus.
Capable lecturers explained the modern
miracles to the visitors.

It is difficult to enumerate all the marvels
that were shown in this theatre, but a few
were of such extraordinary interest that they
stand above the rest. For instance, the atom
and the electron are almost household words
in this day and age, but it is extremely
doubtful if wany of the readers of Ranio
NEws, except those who visited the Radio
World’s Fair, have heard or seen these
minute particles. The sinallest voice in the
world—that of the atom—was magniﬁe.
twenty trillion times hy a device which is
said to be so sensitive that the growing of a
rose sounds like thunder. Then it was pos
sible to visualize the atom in its. journey
through space. X-rays were hrought to the
aid of experimenters for this machine, so
that one could actually “see” the atoms, such
as those which are thrown off from the sun.
The electrical atom, it must be remem-
bered, is approximatety 100,000,000.000
times smaller than the point of a pin, yvet &
by means of a machine, that rightly was E
in the Theatre of Wonders, it was pos- p
sible to measure the electrical charge of
a single atom.

Oune of the most interesting of all the
exhibits was the cathode-ray tube, devel-
oped by Dr. Coolidge of the General
Electric Company. With this tube it is
possible to get an electron stream about
eighteen inches long outside the end of
the tube. acruss which is a voltage of
350,C00. It is estimated that the electrons
are travelling at the rate of 150,000 miles
per secand, which is only 36,000 miles per
second slower than the speed of light and
radio waves. Many intensely interesting
experiments can be performed with these
rays; for example, if a piece of mineral
crystal is exposed to the rays for a very

A large model of the Peridyne shisld and
coil exhibited at the RADIC NEWS booth
at the Radio World’s Fair. Miss Sadie
Bernstein is holding the normal-size Peridyne
shield, which was developed by Hugo Gerns-
back, editor of this magazine.

&
.
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short tiine it glows as if it were red hot, but
it can he held v the hand with no perceptible
chauge of temperature,

The latest development in the field of
magnetism was demonstrated by keeping a
bar of steel six inches long and one-half inch
square floating above a similar bar; the two
bars, magnetized with like poles opposite,
were held apart by the magnetic repulsion
between them, which exceeded the force of
gravity. These two pieces of cobalt steel
alloyed with tungsten. according to a for-
mula developed by Dr. P. H. Brace of the
Westinghouse Company, make the strongest
permanent magnet known. This new alloy
1s so highly magnetized that a piece of 1t
used as a horseshoe magner wilf lift a bar
thirty times its own weight; this represents
a strength five tunes that of the ordinary
magnet. In addition the alloy retains its
magnetisin permanently.

A demonstration that was of particalar
interest to amateur radio fans was a untque
minjature broadcast station, trapsmitting on
a wavelength of three meters. The wave it-
self was illustrated by a rope. oscillated by a
niotor, so that the movements of the ropw
corresponded exactly with that of the radie
wave. A pair of parallel wires (Lecher
wires) were strung beside the oscillating
rope and over these the radio waves passed.
In order to show the points on the wires at
which the voltage nodes of the wave were
located, the demonstrator passed a small
flashlight bulb alung them. The lamy glowed
with the greatest brilliancy at the nodal
points and these corresponded exactly with
the nodes as ifJustrated by the rope. A ueon-
filled tube was also emploved instead of the
flashlight.

Another scientific marvel shown was the
grid-glow refay, recently developed by D, I
Knowles. a 28-vear-old research engineer
of the Westinghouse Company. This re-
lay has an amplifying power of approxi-
mately one hundred million. The energy
required to operate it is about one-bil-
lionth of a watt, or about 1/40,000th of
the energy exerted by a fly 1 crawling
vertically upwards one inch in one second.
This infinitesimal amount of energy is
sufficient to s{art a current as high as 25
milliamperes flowing through the grid-
glow relay tube. This latter current is
sufficient to start a current as high as 25
about 25 amperes, which in turn is ample
for operating almost anv machine.

It was this same device which figured
in one of the last public acts of the late
Judge Elbert H. Garv, chairman of the
United States Steel’ Corporation. Seated
in his ofice in New York, Judme Gary
passed his hand over a crystal ball, which
controlled the amount of light going to

{Continucd on page 707)

In the center are G. Clayten Irwin, Jr., Director of the Radio World's Fair and Gov, Alfred E. Smith of New York, examining a picture of
the gevernor sent by radic. To the left is the picture-transmitting apparatus developed by Austin G. Cooley, and at the right is Mr. Cooley with

his picture-receiving apparatus.

www americanradiohistorv.com
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The New Radio Styles From Paris

Latest Developments and Novelties by French Inventors

At the left is Captain Raymond Jenaust
checking his electromagnetic clock which
is controlled by a potassium-coated photo-
electric cell A beam of light from the
right-hand wall-case strikes a  mirror on
the pendulum in the case at its left. This
beam is reflected back to the photoelec-
tric cell in the middle of the first case. The
cell sends through an amplifier an slectric
impulse which corrects ‘the clock at the
left., Below is Capt. Jonaust with his
assistant, Jean Calle, working on the eclec-
tromagnetic clock 1’_0:' the Paris Obser-
vatory.

Above is a French

pocket crystal receiver

with iing-shaped coils

tor antenna and a rotary switch for finding sensitive

spots on ihe crystal. Below, Lu Fong Chai, a

woung Chinese inventor, who has introduced this
small loud speaker to the Parsians.

Its retatively long hern is said to be

an  excellent reproducer, as well as §

conveniently compact. S5

M. Descarsing, a French military radio engi-
neer, has de\;loped a circuit into which he
can put as much as 20 kilowatts, using 2
45-meter wave. His transmitter has been
heard throughout Europe znd the East as
well as South America. He utilizes a new
1ype of the Holweck demountable lube‘ which
¢an.be r:pa:rtd if it is damaged.
= | @ Photos by W :dr World.
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Some of America’s Radio Fashions gy

Gamn]

£ y/

Recent Applications of Engineering Skill to Practical Purposes. ¥

——

Below is D, D. Knowles, the 28-year old inventor of the grid-
glow relay tube which bears his name. This relay has been said
to be the most sensitive current-controlling device ever developed.
as it functions on a billionth of a2 watt. It is set in operation
by the light of a match, or the approach of a human hand or a
drop of water. Mr. Knowles was recently awarded the John
Scott Medal, which is given in recognition of inventions useful
for roankind, @F & A Photo-
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During 2 recent welcome by New York City to the homecoming
aviators. these giant loud sgcakers were installed on the roof of
an office building on lower Broadway, so that “downtowners” were
able <0 listen to their own greetings to the heroes. These ‘“three-
quarter-mile” horns were described in our August. 1927, issue.
© Westinghouse Electric & Mjy, Co.

Below is shown the equipment which s
employed to broadcast for the benefit of air-
craft, bulletins on weather conditions from
the Weather Bureau in Washington, D, C.
Information on rain, sleet and snow is now
sent out on three different wavelengths by
the transmitters of NAA at Arlington, Va.:
sa that aviators can be informed of weather
conditions while in flight. The transmitter at
Arlington is under remote control by the
instruments shown in the illustration below; |
the tape makes and breaks contact, forming = S
the dots and dashes of code messages. ;il o5 4

@ Harris & Fuwing. & 0 oy
{i(# " w)

At the hcadquarters of the U, § Navy
in Washington, has been installed radio
= equipment for transmitting te ships at
£~ TS sea facsimiles of maps drawings and
- written oiders. Admiral Eberle, Chief
of Naval Operations, is seen beside the
apparatus, which sent the first rmessags
of this kind to the U.S.S. Seattle, the
Aagship of Admiral Hughes, who is in
command of the Fleet.
© Times Hide Warld.
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260,000 Good Customers Waiting for Radio

$26.000.000 Conservative Estimate of Apparatus Needed

HERE are 260,000 prospective cus-
tomers who seem to have been over-
looked by radio manufacturers, deal-
ers and community set builders.

They spend over two biilions of dollars a
vear for other things. Radio would be use-
ful and valoable to them and there is no
doubt that they would buy upparatus if they
were approached by efficient salesmen.

There are many reasons why they should
make regular and systematic use of radio.
Some of them already recognize that. They
see others in the same line of work using
raaio receivers, and here and there one that
has a transmitting outfit also; naturally,
they do not wish to be left behind in the
march of progress.

They need the best receiving sets. and
$100 each would be a conservative average
expenditure to cover their radio needs.
That, in the aggregate, would amount to
over $26,000,000.

This enormous field is almost untouched,
as is shown by an investigation in which
many of the prospective customers have been
so kind as to assist.. The customers are scat-
tered throughout the United States and there
are many within the reach of every local
radio dealer and community set builder.

These prospective buyers of radio are the
public schools of the United States. They
are without radio. except for a negligible
percentage, although there is no place where
radio is more needed, more useful or mare
appreciated than in a school, If the schools
of other countries were included —and they
need radio as much as ours do—the figures
would stagger the imagination.

MORE THAN A QUARTER MILLION
SCHOOLS NEED RADIO

There are 263.204 public schools in the
United States. In these schools are more

An example of how radio is arousing scientific interest amongst students.

section’ at athletic events stands at the right whispering into the mike the cheers which

magnifiecd by the amplifier on the table and used to dumbfound the “‘enemy.”
devised by students of ‘the Brooklyn Tech. High School in New York City.

© Herbert Photes, Inc.

By ARMSTRONG PERRY

than 25,000,000 pupils. There are more open-
ings for making a sale to a public school
than for selling to a private citizen.

First, consider the school board. The
hoards are inclined to be conservative about
adding new equipment, but radio demonstra-
tions at schools and in the homes of mem-

bers of school boards have produced sales.

Where the school board would not buy at
first, pupils, parents, teachers and the public
sometimes have been aroused to ask that the
schools be equipped with receivers.

When the tax payers speak, the school
board listens. Many tax payers rcalize, when
the matter is placed hefore them, that pupils
ought to be hearing, in their schools and un-
der the supervision of educators, the music,
the lectures, and the talks by men and wom-
en who are making history, these being
broadcast - daily. Those who object to cer-
tain radio features that they do not want
their children to hear, have to agree that the
only way to make sure that they will hear
the best is to have them listen where com-
petent teachers control the tuning dials.

If school officials will not appropriate
money for radio, there are other ways of
securing it. School teachers and pupils have
arranged  entertainments, exhibitions and
sales to raise money for radio, as well as for
other things that they wanted in the school
room. )

Some community set builders and dealers

‘have made sales by installing receivers in

schools and bringing in events of outstand-
ing interest, such as the superlative concerts
or the championship football games. Ad-
mission fees sometimes have brought in
enough to buy the receivers. School chil-

The official *'cheering-
will be
This stunt was

www americanradiohistorv com

dren like to sell tickets for school events and
tiie public buys them.

Another good opening is with the Parent-
Teachers’ Associations. They give to schuols
many things that canuot he purchased irom
school funds without o long delay or too
much hard work in securing action. In
some communities they have supplied ail the
schools with radio sets, A school board may
make excuses for not buying a radie receiv-
er, but where is a board that will reject such
a gift, especially when it is offered by an
influential organization ?

Then the public-spirited men and women
in every community are glad to give some-
thing of real value to a school. Often a
popular school principal or teacher is on
such good terms with weli-to-do people as t
be in a position to suggest that a radio re-
ceiver be presented to the school. It is as
fitting a memorial to a prominent citizen or
to a boy or girl, who died while of schonl
age, as a bronze tablet, and is much more
useful. Some dealers have approached
school principals and teachers on such mat-
ters and have found them enthusiastic allies.
The donor of a radio set deserves and has
the appreciation of the whole community.

SALES TO SCHOOLS INCREASE DEMAND
IN HOMES

The installation of a radio receiver in a
school creates a demand for tubes, batteries.
socket-power units, parts for home-built sets
and all accessories. Many schools need
more than one receiver. and several loud
speakers attached to each receiver, in order
to serve their classrooms.

A school requires a larger and better ra-
dio outfit than many private residences have,
and the use of one of the latest and best re-
ceivers in a school creates a demand for bet-
ter sets in the hoines of the pupils. The
adoption of radio by a school also influences
those conservative persons who wait until a
new article or method is well established be-
fore investing in it.

Some schools encourage pupils te build
receivers for home use. Some have work-
shops where the voung set builders work un-
der thie supervision of manual-traiming teach-
ers. Iln one state, in.a single year. school
officials reported that morc than 4,000 re-
ceivers were built by pupils and it is believed
that as many moure were built, hut not re-
ported.

Here and there a school principal has per-
mitted an enthusiastic pupil to organize a
radio club, build a transmitter’ and get into
the amateur game. Is there any activity
that interests boys of scientific tendencies
moré, or accomplishes more satisfactory edu-

cational results with such boys?

SET BUILDERS., DEALERS, MANUFAC.
TURERS, SHOULD GRASP OPPORTUNITY

It seems obvious that the public schools
offer one of the greatest fields for the radio
manufacturer, distributor and community set
butlder, a field in which thev can secure
profitable business and also perform a need-
ed service for every school, every community
and the cause of education.

The organization of school systems makes
it possible to sell radio receivers to many
schools in a town, city, district, county or
state hy dealing with one man or group of
men.  School hooks and equipment often are
endorsed by officials in a way that makes it
almost sure that all schools under their su-
pervision will use the article endorsed.

And yet, great as this field is, and near as
it is to- every man and coneern in the radio
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As may be seen from the comparative sizes of
ticse buildings, entirely too few schools in the
Upited” States employ radio receivers as means of
education for younger children, who would doubt-
less be much benefited by the use of radio.

SCHOCLS NOY
EQUIPPED WITH
RADIO RECEIVERS

Probably 99%

SCHOOLS EQUIPPED

WITH RADIO
i B
S R RECEIVERS
21 =| Pl Probably only 1%

businuss, not one per cent of more than 500
uational, state and local school officials ap-

proached in my investigation even 50 inuch

as imtimated that they ever had been ap-
proached with plans for equipping schools
with radio. A newspaper article stated that
Mr. Atwater Kent had cooperated in the
equipping of the schools of Atlanta. Geor-
gia, with receivers, and there may be a few
others who have not been asleep at the
switch. Atlanta has become an outstanding
example of a city that knows how to utilize
radio in the public schools.

No state superintendent of education was
found who had even gone so far 2s to com-
pile a list of the schools in his state that
were using radio. Letters addressed to all
the superintendents of schocl districts in two
states, at the suggestion of the state super-
intendents, brought information of a few
schools in which radio is used, but the pro-
portion is small.

The National Education Association, the
great organization and clearing house of the
educators of America, stated that “Radio
will hecome an increasingly important fac-
tor in the daily life of our people and its
influence will be more and more recognized,”

Wherever radio has been used in schoola both teae!

e —

— -

e

but said also: “The Naticnal Education As-
sociation has no committeg to work out a
duinite project for schools and radio broad-
casting stations, and so far has done (no)
work on that subject.” (The word ‘“no”
apparently was omitted through a clerical
error.)

It is time for community set huilders, local
dealers and manufacturers to interest edu-
cators in radio as a help to education.

EDUCATORS CONSERVATIVE,
UNFRIENDLY

Educators are conservative. They have to
be, for a mistake night handicap whole ¥en-
erations of children and set the nation back
a quarter of a century in matters of educa-
tion.

Often they are handicapped by politics and
lack of funds. They have unot yet adapted
the work of the public schools completely to
the changed industrial, economic and social
conditions of the twentieth centurv. Maotion
pictures still have but a small place in our
school system, although thev have become
one of the greatest factors in the education
of the whole world, for hetter or for worse.

BUT NOT

613

The radio industry, in grasping the great
opportunity presented by puhlic schodls. will
run no risk of offending educators so long
as the business methods employed are prop-
er. The educators who so kindly assisted in
this investigation had no commercial motive,
nor had [. The facts are heing placed be-
fore the radio industry on the low plane of
a money-making opportunity only because
industry must, of necessity, see prospective
profits before it can act.

The ultimate interests of educators, of
men in the radic industry and of citizens in
general are the same, and the fact that a
business man has to make financial ends
meet does not mean that his ideals are low.
A radio set, even if it were placed in a
school through sordid, mercenary motives,
would still deliver educational materials just
as surely as water mains, even if laid by
grasping hydraulic companies, would supply
a community with life-giving water.

No such objections as have been raised
against the use of motion pictures in schonls
can be made in the case of radio. Highly
inflammable film, funning past lenses that
concentrate heat upon it, has caused fires,
panics and Joss of life. No such disaster
ever has been caused by. radio; it is safer
than electric hights.

‘Motion picture producers have reduced the
hazard by using non-fam film, hut they never
vet have produced enough films suitable for
use in schools to supply the demand. Edu-
cators who have tried to produce educational
films have made flat failures more often
than successes, because of their ignorance n
the special technique of the novies.

The cost of producing motion pictures is
so great that few organizations ever have
undertaken to produce encvugh to provide the
schools with even one reel a week. Radiv,
on the other hand, enables the educators
themselves, at vervy low cost, te broadecast
programs of any sort that they wish to con-
duct. They can be received by thousands of
schools. Often the owners of commercial
broadcast stations are willing to bear part of
the expense, or even all of it. If a program
does not produce the desired result, the loss
is negligible and a new type of programn can
be substituted immediately.

RADIO HAS PROVEN ITS VALUE IN
EDUCATION

Aside from the natural and proper con-
servatism of school officials, there is nothing
to stand in the way of a movement to give
Ainerica's school children the benehits of ra-

(Continued on page 664)

has pictured a school whose pupiis are listening with keen interest to an educational address.

talk at once,

www americanradiohistorv.com

hers and pupils have become enthusiastic disciplez of the *‘School of the Air.” Our artist

A thousand schools might well enjoy such z
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A NATURAL ERROR
Mgrs. Sge:  “Turn off the radio. dear. The
static is awful {*
Mgz See: “It isn't static, my love. It's
only one of those modern-music concerts,”

THEORY PUT IN PRACTICE

“If you are a DX
fan, use a small,
opaquely-shaded  bulh
as the only source of
illumination.” —Ranro
NEWS.

“Petting Rule Holds
for Radio; Best Re-
sults  m Dark.”—
Headline in Massa-

ctuisetts paper.

TOO MANY TUNING DIALS
NeicHeor: “How many controls are there
on your radio set?”
Owner: “Three; my mother-in-law, my
wife, and my daughter.”

WHAT'S SAUCE FOR THE GOOSE—

46

SMArT Sam: 1 s ; p:
see Senator Sorghum's \\Sﬁx\\\ﬂlfﬁng}“
radio bill is to be pre- 0 @

Con- 3

sented before
gress.”

Duys Dora: “They
ought to make the
senators pay their own
radio bills,”

—_— ‘_Vr

OPTIONAL
Cierk: -“You had better get this new
power tube for that set.”
CustoMER: “Is it a necessity ?”
New Crerk: “No, it's an RZA”

THE BEST KNOWN CALL LETTERS
¥OR THE MOTORIST

;:Ao‘\‘ds\“%é,{:: _Coxv: "I got Sta-
¥ . %, tion WMBC, Detroit,
@ /7 last night!”

- StrucT: “You can't
. kid me like that. De-
+ 2 roit is FOB.”
—Louis Greenspan.

Broadc

PAREGORICALLY SPEAKING
The linking of the British empire by radio
is. a big step toward the circumlocution of
the globe.—Punch, London.

And television, it is to be hoped, will
sharthy lead to its greater circumspection.

A Ravio Fan's LovE NOTE

Q%V.’ EO!’I&&A,M ety
yo%dﬁbw' dm
Jam no ™ and admit

J 8 ‘cause rjou're'rwt’gme.

l}mauoowwt,ﬂu*

%Im by and bye!

Doris K. Sutcliffe.

My {ove doth g
Do

THIS page is devoted to humor of purely

tadic interest; and our rteaders are in-
vited to contribute pointed and snappy
jokes—no long-winded compositons—of an
original nature. For each onre of this na-
ture accepted and printed, $1.00 will be
paid. Each must deal with radio in some
of its phases. Actual humeorous occur-
rences, preferably in broadcasting, will be
preferred.  Address RBroadcastatics, care
RADIQO NEWS, 230 Fifth Avenue, New
York City.

astat
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ONE MAN'S MEAT—
SumiTH: "I got Greece on the radio fast
night!I”
BrowN: “Huh! I'd like to know how to
get rid of it when I tune up my car!”
—News of the Worid, London,
SAFETY FIRST
Sonny: “Daddy.
mother wants you to
look at a cobweb be-
fore she brushes
away.”
Dappy: “What's so
wonderful about it!”
Sonxy: “She's
afraid it's part of the
radio.”

—B iltiume Herrnwann,

FAN 'HIS OWN LINDBERGH

“Cloyd Clevenger,
world war ace, is giv-
ing practical lessons in
airplane flying, from
station KOA, Denver.
A genuine airplane
motor -will be set up in
the studio to add
greater realism.”

—E rchange.

Here we have the radio student of avia-
tion, adding a little realism on his own ac-
count to his studies.

EVERY

REVISED VERSION
There was a young fan of Centralia
Who fished every night for Australia:
He got some good practice,
But, sad as the fact is,
His efforts so far are a falio.

TOOT! TOOT!
BiLy: “Say, ‘Ernie,
1 just got a radio set.’
Erxest: “Is that
so? What kind of a

set is it?”
BiLy: “I  dunno,

but I call it a railroad

receiver.”
ErnesT: “Why 1s

that?” :
Biy: “Because it whistles at every sta

tion.”

“ou cree | WISH | HAD
THE  DOLGH
TO BuY MYSELE A
RADIO f

1T MUST Be

TWIST <dE DiALS
AND POLL THEM
MILES AND MILES /-

FUN ToO
LISTEN AS
IN FOR_ THE

FILLED wiTH
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TO  J[ETILE BACK AND

AT MOSPHERE
wazz/

WELL HOLY GOSH - F tHaT
AINT Grest -
i5 MINUTES MoRE

s JUST
To wear f"
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The picture above illustrates an ingenious British suggestion. for insuring secrecy of messages. The two beam transmitters send
alternate fragments of a dispatch, the whole of which is receivable only in the small area of intersection.

lines and cables possess one great ad-
vantage over radio, in that messages
transinitted over the former are secret.
It is for this reason that many business firms
and some governments have not turned more
readily to radio communication; for it can
be easily understood that many times it is
imperative that messages be sent and received
without their contents being known to any-
one except those for whom they are intended.
This may all seem logical on the surface,
but in view of the recent developments in
secret radio transmitting and receiving it is
not quite true. In the first place, messages
transmitted by wire are not proof against the
skill of determined wire-tappers, as they are
called. By means of delicate pick-up coils
and tube amplifiers, it is possible for the
unscrupulous to tap a telegraph line without
cutting the wire or giving any indication
whatsoever that the message is being inter-
cepted.
A moessage that is secret can be sent in

I T has been often thought that telegraph

code or cipher. But it is a difhcult task to
find a system which can not be deciphered.
This fact was proved numerous times during
the World War, when the military intelli-
gence department, oftentimes, found the key
to enemy messages.

CIPHER SYSTEMS

In code transmission. such as generally
used. tor commercial purposes, entire words
or phrases are replaced by letters or numbers
taken from a special code book. of which
copies must be in the hands of both the
sender and the receiver of the message.
Such code books are readily obtainable in
many places and at once yield the true signifi-
cance of the message. Even when elaborate
secret codes are used, as in war time, the
mere fact, that several copies of the book
are in existence, increases the chance of
the key falling into the wrong hands.

Cipher messages cart be divided into two
classes, fransposition ciphers and substitu-
tion ciphers. In the former. the letters of

VARIABLE SOURCE
. TUNING OF MAIN
MOTOR .-~~~ CONDENSER ---—- »CARRIER --------- > MAIN POWER !
DRIVING CONTROLLING WAVE MODULATOR  AMPLIFIER é
e %
] L
MICROPHONE CIRCUIT FEEDING -----—-———~— ' ¥ =
] hY >
1
|

JNTERMEDIATE -
FREQUENCY
GENERATOR

FEEDING

\
INTERMEDIATE

MODULATOR

SIDE BAND FILTER

Fig. 2. above, shows a system of telephony for the Teception of which equally-complex apparatus

must be used,
=)

The doubly-modified carrier has a continually-varying frequency, -doubly-modu-
: lated as explainted in the text.
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FREQUENCY OCCURRENCE OF EACH LETTER

T i e
CHHHE
ACEGI KMO0OAQ S

uwy
BDFHJLNPRTYV X Z

ig. 1. The relative frequency of letters in

the English language is shown by the above

graph. (It may be compared with the radio

code, in which the most common letters are

vepresented by the shortest sigrpals). This

will afford a good key for solving any ‘‘sub-
stitution' cipher.

the “clear” message aré rearranged accord-
g to a defihite system known to the re-
cipient of the message. The second. method
15 obtained by allowing the order of the
letters in thé message to be unchanged, but
substituting for each an equivalent taken
{from one or more cipher alphabets.

It is claimed that both these systems are
casily deciphered by an expert, providing
that he has sufficient material upon which
to ‘work. The system that an expert fol-
lows in dealing with a substitution cipher
is the one which Edgar Allen Poe explains
in his famous mystery story, “The Gold
Bug;” that is, he makes an analysis of the
number of times certain letters or characters
vceur in the message.

SOLVING CIPHERS

A table has been prepared which shows
how frequently ‘the letters in the alpha-
let occur in a message. (Sec Fig. 1.) This
chart holds good only for the English lan-
guage in which the letter E occurs oitener
i (Continued on page. 709)
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How “The Lady of the Snows’’ Listens In

A Descrirtion of the Main Differences Between the Systems of the United States and Canada

OMEWHERE in the neighborhood of

eighty broadcast stations cover the

Dominion of Canada firom coast to

coast. Every section of the vast ex-
panse which makes up the natioin is ade-
quately covered with a net-work of enter-
tainment and information-giving voices,
which cover ranges from fifty to ten thou-
sand miles.

To the radio fan come the voices of the
Maritirmes, wending their way from Halifax
and Moncton; the French and English an-
nouncements from the studios in Montreal,
Quebee and Ottawa, lend an ait of romance
and by-gotie times to the everyday words of
the newest of showmeu—the radio an-
nouncer; from Toronto, Ottawa, Hamilton,
Brantford, London and a number of other
cities in poputous Ontario are received some
of the best programs
broadcast on the conti-
nent; from Wimnipeg,
Saskatoon, Regina and
Edmonton, the vast-
ness of ithe prairies
reverherates; while ..
the magic touch of the :
Pacific seaboard is vy
heard from Van'couver.

The stations in the Dom-
mnion are licensed by the
Department of Marine and
Fisheries. Each is oper-
ated by a competent gov-
ernment-examined official,
and all are under constant
supervision from the local
radio inspectors. In fact,
a nightly checking-up on
each station is made by in-
spectors throughout the
Pominton.

The entertainment which
comes winging to- us over
the air comes not from
private persons, nor from
large radio trusts; but
from newspapers, railways,
religious institutions and
research societies. All of
these, with stations, from
one end of the country to
the other, furnish music
for which we pay not a
copper and to which it is
our pleasure to listen or
from which we can tarn
away,

Radio and electrical con-
cerns top the list with sta-
tions in operation, while the newspapers come
a good second and the Canadian National
Railways come third. Religious organiza-
tions and churches, private persons. radio
societies and financial companies finish the
Jist in this order. It is a very varied assort-
ment, giving entertainment .as they think
entertaintnent should be given.

It is interesting to note that the Canadian
National Railways operate eleven stations,
extending from Moncton to Vancouyer.
Not all of these are stations owned by the
railway, some being rented for the night of
broadcasting from some other station owner.

PHANTOM LICENSES

And this brings us to a point which few
know about. One often hears a great num-
ber of Canadian stations in one city and
wonders if each of these has.its own station.
A number of concerns have what is known
as a “phantom” license: that is, a license un-

By JAMES MONTAGNES

der which they can operate from some other
station. For instance. when station CHNC
at Toronto puts on a concert it is actually
broadcast through station CKNC.
Canadian stations are each assigned a
wavelength. This wavelength is assigned to
a city or locality, so that all broadcast sta-
tions in a certain territory shall be on the
same wavelength. With this arrangement
no two stations are allowed to put on a con-
cert simultancously i1 the same city. Thus

there is not the overcrowding that 1s preva-
lent in the United States, and one is able to
tune out a local program, with some assur-
ance of getting one from some other center.
-This system has worked out wonderfully,

The broadcast stations located in the cities

marked on the map have ranges of reported

regular reception equivalent to the arrows,

showing that Canada is vety well covered.

They are well known to most listeners in the
United States.

the broadcast station owners arranging their
own time schedules by mutual agreement.

Only in Montreal and Toronto has there
been a deviation from this practice. This is
so arranged that any stations now built to
operate from Toronto or Montreal must be
erected at least ten -miles outside the city
and then they are put on a different wave-
fength from that assigned to either Montreal
or Toronto.

These stations, situated at a distance from
the city, usually in desolate and barren spots,
so as to be efficient from a radio standpoint,
do not have magnificent studios in which to
receive noted artists. They are equipped so
that on a stormy night the operator can re-
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main, so he does not have to go home in
rain or snow. Butthe artists never see the
interior of these stations. For them is pro-
vided a studio in a downtown hotel or art
gallery, from whence their music is fed by
telephone lines to the distant transmitting
equipment.
RANGE OF STATIONS

The range of Canadian stations is conti-
ment-wide and scme are heard in such distant
points as the West Indies, Hawaii and Aus-
tralia. They serve each bit of local territory
as well as more distant points. In order to
give an adequate idea of the regular recep-
tion of Canadian stations, the writer was
furnished with a special analysis of recep-
tion reports by the Canadian National Rail-
ways. These charts show that every inch of
the country is well covered. For instance,
the station at Moncton, N. B., is heard regu-
larly throughout the Maritimes, Newfound-
land, and all the American states in the
Eastern Standard Time zone as far south as
Georgia. Some difficulty in the reception of
this station is had in St. John, N. B, Hah-
fax. Fredericton. Campbellton and Cape Bre-
ton. On the other hand, CNRA 1s reported
in the British Isles, Hol
land, Spain, the Northwest
Territories and Central
America.

Take the case of CNRW
at Winnipeg, where station
CKY s used for broad-
casting. This station has
a regular audience of near-
-1y all Manitoba, part of
¥ Saskatchewan, Ontario as
far east as Fort William,
and eight states to the
south and southeast. Be-
sides this it is heard with
some regularity on both
the east and west coasts,
and has been reported in
England, Hawaii and_ the

Isle of Pines in the West
Indies.
The Vancouver station

of the cthain covers per-
haps more territory than
any other Canadian station:
east as far as Manitoba, north to Alaska and
south to Mexico, on regular broadcasts; with
the occasional report from eastern Canada,
(Oceania. the Antipodes and Hawaii.

Every station could be described in this
manner, but some idea of the distances cov-
ered can be gleaned from the above. That
the stations in the Dominion, although fewer
in number than those in the United States,
cover their territories to a good degree is
one reason why there are not more stations
in Canada. It is felt that they are not nec-
essary. A great many more stations would
cause interference problems. Incidentally
the license fee for a Canadian statjon is $50
per annum, and the initial cost for a good
broadcasting station is in the neighborhood
of §25,000.

The Canadian Government has wisely
regulated the disposal of broadcast stations
and in doing so has kept in mind the fact
that a population of ten millions, stretching
out over three thousand miles, must be en-
tertained. It has found a very good way of
providing everyone with Canadian entertain-
ment.

(Incidentally, their neighbors in the United
States also are thus favored with an attrac-
tive addition to their radio programs; as well
as on opportunity to make better DX records.
—EDITor.)
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Radio News for December, 1927

List of Broadcast Stations in the United States

617

Radfe e5
Call BROADCAST STA. m
Letter Location Z=
-

KOKA, East I'ittsburg, Pa...** 310
(Also 62 and 26 mclers and other shor

transmlsslons on
KOLR, Ievils Lake, N.
KDYL, Salt Lake City, Utah.
KELW, Burbank. Cuiif......
KEX, Portland. Ore.
KFAB. Linceln, Neb.
KFAD, Fhoenix, Ariz. .
KFAU, Roisc ldaho . ...
KFEBB, llavre, Mont..
KFBG San Diega, Calif.
(Alse 63.18 moters)
KFBK, Saeramento, Calif.
KFBL, Everett, Wash.......... 234
, Laramie, Wyo... ... 3
KFCB, Phoenix, Arle. .. .... 2
CR, Santa Barbara, Calif....211
1

Towa, . ...

Minn. . ...236

Towz {(day). 461
14

R, Sioux City,
X, Nortlield,
F, Bhenundoah,
. Seattle.
N, Long Beach. Calif.
R, Lincoln. Neb. ..
X, Omaha, Neb. ..
Y, St. Paul. Minn. :
L. Dublin, Texas . ......
M. Greenville. Texas ..
R, Los Angeles. Calif..
W, Carterville. Mo. ... g
Y, Spakane, Wash......... 2486
50 watts)
18

[=1=1-120% ¥4

wla—mumqm

. 105.9 meters,
. 8t, Laotis, Mo..
Tart Warth,
Anchoruge, Alaska.
Holy City. Calif.
(Has shnrt-wave trnnsmltlcr)
W, \Venatchee, \\.lsh
Z, Jlollywood, Culi
(ITas_short-wave trm
C, Sun Prancisen. Calif..
U, Columibia, Missouri . 250
D, San Diego, Calif...
G. Los Angeles. Callf..
{IIas short-wave tran
L. Galveston, Texas .
. Coloraddo Xprings. C
t Louis, Mo.......
. Denver,  Colo.
, tOuden, Utah
Oukland. Ca
falt Lake Ci
Venlee, Cali
(Ilas_short-wave trans
E. 51 Louis. Mo, .
G, Independence, Ka
. 1lousten. ‘Pexas. . .
S, Cape Girardedu
B, Los Angeles.
(Has short-wave transmitl
C, San Bernardino, Call
F. St Louis, Mo. :
I, San Francisen. Calir
M, Oakland. Calif.
0. Avalan, Callf.
XD, Jerome, ITdaho
XF. Denver. Colo
. TEdgewiLter
XR. Oklahoma
XY, Flagstaty, .
¥0. Breekiaridgre.
R, Bismarck, N

pEOR YIYTVIITO

cozr

KF

KFDM, Beaumont, Texas 34
KFODX, Shreveport, La. E
KFDY, Brookings. S, 8 st 3
KFDZ, Minncapolis, Minn 16
KFEC, Portland, Ore. 14
KFEL, Denver, Colo. 18
KFEQ, St .loseph, 2 31
KFEY, Kellogg, Idaho 32
KFGQ, ne, Jowa, 10
KFH, Wichita, Kan 246
KFHA, Gunnison, Colo. 254
KFHL, Oskaloosa, lowa LIV S
KFI1, Los Angeles, Calif.... 68
KFI1F, Portland, Ore....... 214
KFI10, Spokane, Wash. . . ... 416
KFIU, Junean, Alaska. . ... 235
KFIZ, Fond du lac. Wis, 268
}(F]B Marshailtown, Iowa 248
KFJF, Oklahoma City, Ok:la . g
KFJl, Astoria, Ore. ........ 0
KEJM, Grang Feks, N. D, ..333
KFJR. Portland, Orc. ........28J
KFJY, Fort Dodee, Iowa......232
KFJZ, Fort Warth, Texas 250
KFKA, Greeley, Colo. ....... 543
KFKB, Milford. Kansas 2412
KFKU, Lawrence, Kansas 54
KFKX, Chieago. Ill.......... 26
KFKZ, Kirksville, Missouri 25
KFLY, Rocklford. Il

ﬁ LX, Galveston, 'Texas

K
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R, Tuecsan,
Seattle. Wa
. Ketchtlan, A
St Joseph 0.
Columbus. Nebras
Yorl:. Nebraska
Decoral. Towa...
Oklahoma City, O
Wayne. Nebraska. ..
. San Anlonlo. Tesas. .
Scattle. Wish,
N, Coneordia, Kar
R. Brooklngs, Se.
U, Mandan, No. Dalk......

X, Vida, Montana. ..o 244
A De)ll. Rapids, Seo.
E. Barrett. Minn

J. Creseo. Towa
M. Stackton, Calif.
P, Pueblo. Colo.. ... ...
R, San Antonio. Texas.
W, Tlumholit, Neh.....
X, Shreveport. Ta. ..
Y. Olabam, Sa. Dak......
EF, Tos Anteles, Callf.....
KGEH. Tukene, Ore..........
KGEK, Yuma. Calo. .
KGEN' Ei Centro. Cal e 12
KGEO, Grand Island. Neb. ....205

*Allowed higher da¥light power.
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Radio g§ ;',g Radio g?, hg
Call BROADCAST STA. =% £z Call BROADCAST STA. oy 2E
tter Location s n.z Letter l_ocation s &E

KGEQ . Minn. 3 50 1 Kwil, I’ortland Ore.oovnvnn.. 229 50

KGER , Calif. 3 100 * (Has short-wave transmitter)

KGEU. Lower_Jatke, Culif. . 7 30 | KWKC, I\nnsas City.) M0 e - - 2 100

KGEW, Fort Morgan, Colo.....219 *100 | KWHKH, Shreveport, La.. 395 1000

K(éE;. i Ualrn. 2 b B e 01_ i%oo KWIS.(CJ, ]{Jeﬁuruh. Towa égg rgg

K o Montana 203 K ullman, Wash.. 305 i)

:zggg Gy lowa.... éé 1,0 KWT(c: fn\n[la Ana, ((hll! ) .12353 Og

3 . ahoma : 25| KWU eMars, Towa I.\lee 24 13
KGFG. Oklahoma City, Okla .. 218 50| Kwwd. Lrownsaille. Texas 3 500
l'((g:’:i“'s lircaclenla'.r Caiif. 5 23 215g KXA, \eattt]le d“ a(a)sh 50%

. San Angelo, Texas.. KXL. Portlan e, 3
kg;l. o Calif. . . g§ lgg KXRO, SAbcrdecn. \V1sr‘\: i 50%

inn. ) KYA, San Francisco alif. 5

KGFL, Raton, p.J 2 50 | KYw, Chicago, 1ll...... 526 2500

KGFM, Yuba City, Cullf. Ik 13 | KZM, Qakiand, Calif... .. .248 100

KGEN, Aneta. ~No. Dak 200 15| NAA, Ariington, Virginia....%**134 1000

KGFO, Los Anzclcs Cal 4 100 | WAAD, Cincinnati, O...... ... 268 25

s L I e I
a\cmm. eb. . ... M, Newark, N, J..........

KG Fx, Pierre, “D. L254 200 (Also 65.18 mcurs. 50 watts)

§225 Eichier, Okl opme.r 207 199 | WAAT. Jersey City. N. J...... 246 300

Cedar Grove, La. WAAW, Omaha, Ncb. ld»yume) 500 500
KGGM, Inglewaod. Calif. (port) 204 100 { wABC, Rtichmond Hill, N, 326 2500
(6\ AL 66, 04 meters. 50, ‘“‘“) 5000 (Also 64.0 meters, 500 watts)
lég(r’zc San Antunm """"" 50 5 wﬁgF l{’ringlebﬁui Ta. :;gg %(5)8
. I, Bangor aine.

::gﬂs. ésmnrll_“llo 'l‘sccms 123 WABO, Sce WHEGC.

|<cu' holuiu. Thawail 600 | WABQ, Dhiladelphia. Pa... 4 500

KG W, Or;rﬁd;ll = 1000 wﬁgy' },‘;"1‘1‘5[;'1- P}lin.]. g ?g

KGY. y 4 50 , Philarlelphia, "a. -r!

al WABZ, New Orleans, La... 218 50

IgH3, Caiit 16 500 | ADC, Akran, Ohin. . ... . 397 500

(Has short-wave Lrnnsmmer) WAFD, Detroit Mich. . . 241 100

KHMC, Harlingen, Tex.. .236 WAGM, Roval OCak. Midh. 995 50

KHQ. Spokane, Wash. o

KICK, Atlantic, Towa S d WAGS, Lexington, Muss. 716 5

KIBS. San Francisco. “Caltf. Y WAIT, Taunton, Mass. . ... 214 10

O e P e WAIU, Columbus, Ohio 7233 5000

KIR, Seatto. ¥ 3 ’ WALK, Willow Grove, Pa .201 50

KKP, ¢, Wash, ..... WA’ED. ﬂ[inneam])lis (é\llr!\n ,Zig 1333

KLCN, Blytheville, Ark. 3 WAPL. "Auburn, Ala.  (daytime).{

KLDS, Independence, Mo....... WARS, {Brooklyn, N. Y....,..227 500
HE list of broadcast stations here presented is in ac-
cordance with the temporary licenses issued by the

Radio Commission; and subject to the possibility of minor

adjustments being made by that authority, will remain in
force for sixty days from November I, 1927, at which time

it went into effect.

e e B WASH, Grand Rapids, Mich....256 250

KLIT, Portlend, Ore. WATT, Bostan, Mass. (Portable] ;201 100

KLX, Oakland. Calif.’ WBAA, West Lafayette, Ind.. +273 500

wBAK, Harrisburg, ra .. ... 300 508

KLZ, tDupont, Colo.. ..:...... )
«MA, Shenandeah, Lowa WBAL, YBaltimore. Md.. 3000
KMED, Medford, Oregon WBAQ, Decatur, IlL..........2 100
KMIC, lnglewood. Calif. WBAP, Fort \Worth, Texas. 15300
KMJ, Fresno. k WBAW, Nashville, Tenu... 100
KMMJ, Clay Ccnler. Neb. , #250 | wBAX, Wilkes Barre, Pa..... 100
KMO, Wash, .. 230 | wBBC, Brocklyn, New York. 500
KMOX, Mo.. ..o 5000 | wBBL. Richmond, Va....... 100
KMTR, Los Anfeles, Calif; § 500 | wBBM, tGlenvlew, II1.. 5000
ICNRC, Santa Monica, Calif 500 | wggp, Pcmsl\r). Mich, .02 100
(Has short-wave transmitter) WBBR, Rossvil 1000
KNX, Los Angeles. Calif. (337 500 | WEBW. Norfolle var o ¥ 50
Has short-wave transmlttcr) . WBBY, Charleston, So. Cur.....500 75
KOA, Denver, Colo.......... 26 *2300 | wBBZ, Chicago, I1. (portable). 204 100
KDAC, Corvailis, Oregon. . ... --0 WBCN, Chicugo, TIl........... 288 230
KOB. State College. New Mex. WBES, Takoma Park. Md.. 265 100
KOCH, Omaha, Neb. ...... WBET. Iioston, Mass.......... 2635 500
KQCW, C!nekasha Okla.. ... WwWBIS, Boston, Mass (d.nhmc) 303 100
KOIL, Couneil Blufls, Towa WBKN Brookiyn, N. Y.. .258 100
(9XVU, 61,06 meters, 500 wtts) WBMH, Detroit, Mich.........211 100
KOIN, iDortland. Orokon ..... 31 1000 | wBMS, Tinion Cll). N, L 268 100
kOMO, Scattle WVash..... 1800 | WBNY, New York, N Y.. -236 500
KOW, 10, ¢ 3 50wy a7 - 2 230 | wB0Q, Richmond Hill, N. Y 326 500
KOW W, Walla \\:Lllxt. Wash. . 0 500 | wBRC, Birmingham, Ala.. 44 250
KPCB, N Washy g i- 3 50 | WBRE, wWilkes Barre, Pa.. 50 100
KPJM, Prescott, Ariz. .. ......2 4 15| wBRL. Tilton, N. IL...... ... 232 500
KPLA. Los Angeles, Callf. .252 500 (1XY, 103,°109 meters, 350 watts)
KPNP, Muscatine, lowa. ... .21 100 WBRS Brooklyn, N, Y.... ....08 211 100
KPO, San Francisco, Cahf .422 1000 | wBSO, \Vcllssley 1Lils, .\(ns 100
KPPC, Pasadcna. Calif. 229 WBT, Charlotte, No. {‘ar.. *500
KPRC, Houston. Texas .... 294 300 , iSpringfield, Mass...... 15000
KPSN, Pasadena, Calif. -.+.816 1000 (Has short-ware tnnsmmer)
Kav, Pittsburgh. Pa.......... 270 8500 | wBZA, Baston. Mass. . 333 500
KQWw, San Jose, Calif. ... -297 300 | wCAC, Mansficld, Conn. 500
KRAG, Shreveport, La. .. 220 30| wEAD, Canton, N. Y *300
KRE, Berkeley, Calif. . -256 100 | WwEAE, Pittsburgh, Pa.. 500
KRLD, Dallas, Texas ... .461 300 Columbus, Ohio. . 250

KRLO, los Angeles, Calif.
{(6XAN, 105.9 meters, 250 \mlts)

YAk som o v ae. . 2

Kansas

KRSC. Seattle,
KSAC, Manhattan.
KSBA,
KSCI, éﬁionx City.

KS$D.
KSEL

Towa. ...

. Idaho. ...
KSL, 8alt Take Gity. Utah.
KSMR, Santa Maria, Calif..
K80, Clarinda. Yowa.,. ... .

Ta......

Carthare. INN..
. Allentown, Ta.

R—19 1D Lo
SS=1watk
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. New Orleans, La

L o
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KS00. Siotrx Falls, So. Dal 250 | WCBM, Baitimore, Md......... 100
KTAB, Oakland. Calif....... 500 | WCBR. Trovidence. R. I. .20 ton
KTAP, 8an Antonin. Texas. 26 20 | WCBS, Springfleld, 111......... 2 250
KTBI. . Calif.. . . 288 500 | WCCO, TMinneapolis, Minn..%%405 *5000
KTBR. Tortland, Oreson. . Q% . Cliffstde, Jocama mrars 211 250
IKTHS, Hot Springs, Ark....,**]84 Chieago. TN........... ]1 1500
KTNT, Musgeatine. Towa. . ..... Brooklyn. N. ¥..... ... 219 500
KTSA. San Antonio. Tesas. .. (Also_ 51 meters)

KTUE, Houston. Tesas....... 13 5 . Camp Lake, Wise....... 297 140
KTW,_ Seaitle, Wash......... 1000 | WCLS, JTollet, XI2... ... .. ..... 150
KUJ. Seattle. Wash........ 10 | WCMA, Culver, Ind.. 50
KUDA. Fayetterille. ark. 500 | WCOA, Densaenla, 500
KUOM. Micsonla, Mont. . 500 [ WCOC. Columhus, 250
1(U§D Vermillion. 8o, Di 250 | WCOT, Olneyrille. 12, 50
KUT. Austin, Texas ..........o: 00 | WCRW, Chicage. TI1.. .. 500
KV Tacoma. Wash. ......o0.. 224 50 [ WCSH, Tortland. Maine. ., 500
Kv@o, Bristow., Okia....... ..319 1000 | WCSO0. Snringfield. Ohin.. 500
KVO0S, Seattle, Wash..........2 50 | WCWK, TFort Wayne. Tnd.. 230
KWRBS. Portland. Oregon. q 15| WCWS, Danhury. Conh. st émen - 2 100
KWCR, Cedar Rapids, IOWQ 250 | WCX. sce

KWG. Siockton, Calif. . 50 WDAD- WLAc "Nashrille, Tenn.. 225 1000

**Standard or constant frequeney t:ansmussmn

tRemote Control.
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Radio 2t 5=
Call BROADCAST STA. L
Letter Location =z T
DAE, Tampa, Fla.....,..,..268 500
DAF Kansas City. Mo.. .370 1000
DAG, Amarillo, Texas.. 450
DAH. Tl Paso, Texas. . ...... 100
DAY. Fargo, No. Dakota.....361 250
BJ, Roanoke, Va........... 2 250
Bi{, Akron, Ohio 250
BO, Orlando, Fla.. *500
EL, \Vllmmgwn Del. . 100
GY, Minncapolis, Minn. . 500
0D, Chattancoga, Tenn.. 500
RC, New Haven. Conn 2 500
WF WLSt, iCranston, Il 1..2681 500
M, Asbury lark, N. J..... 263 500
Tusesla, Til. (daulme) .. 278 100

r "4

AF 113climore, N. .
EAM, North Plainfield. N
AN, Ll'rovidence, It. 1.

A0, Columbus, Ghio 2
Also 54.03 mu.ers, .)0 “aus)
*400
BC, Superior. Wis.. &d.us 242
BE, Cambridee. Olno ....... 248
BH, Chitago, ll] ........ v, 368
BlJ, New York. Wom—ongrig **256
BQ Harrisburr:, ut”0 . .224
BR, BufTalo. N. Y E

BW, Delolt, Wis. ..
C.” Chicaxo, III..

o]
El, Boston, Mass.. 16
{Uas Fhort - wave transnn!ter)
HS, livanston, 1IN
MC, Berrien Svrmgs, Mlch 484
NR, Chicago., Ill.. shera288
PS.’ Gloucester, Mass. . :
\\oodhwen, N .k
EW, st Louis, Mo. (day)...
FAA, Dallas, Texas. . ....
FAM, St. Cloud, Minn. .
FBC, Knoxvilie. Tenn.. .
FBE. Cincinnati, Ohio
FBG, Altoona, Pa..
Collegenlle, Mnm
BL. Syracuse, N. Y..
BM, Indianapolis. Ind. .
BR, Baltimore, Md
Bz. Galesbureg, IH........
» Pawtucket, R. L....... .242
F, Iint, Mich,... q
Philadelphia. Pa.
IW. Hopkinsville, Ken
KB, Chicago, IIl...
KD, Philadeiphia, P
LA, Clearwater, Fa..

D
D
]
D
D
D
D
D
Dw
DZ
E
E
£ (A
EAR Cieveland, Ohio. .
E
E
E
E
E
E
E
E
E
E
E
E
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GAL. Lancaster, Pa )
GBB, Freeport, N. 8
GBC, Memphis, Tenn. 8
GBF, Evansville, Ind 236
GBI, Scranton, Pa. 231
GBS, tNew York 3:9
GCP, Newarlk, N. T, 280
GES, 1Chi 242
GHP 19
GL, 94
GM™, 08
GMS, i 46
GMU, New York, (mrt ) 201
WGN- WLIB, Chicago nnd I}lgln, ggg
WGR, Buf\'-xla N. Y. L.303
WGST, Atlanta. Ga.. 270
WGWB. Milwaulico, Wisc.. ... 1219
WGY, Schenectady, N. Y *380
(Also on 32,77 meters nnd 22.02 m
WHA, Madison, Wise.. ..., 303
WHAD, Miiwaulkee, Wise, . g 2000
WHAM, Iochester, N. Y.. .278
(Has short-wave transmitter)
WHAP, {Carlstadt, N. J....... 236
WHAR, Atlantie City, N, J .273
WHAS, Louisville, Ky .461
WHAZ, Troy, N. Y.._..... .545
WHB, Kansas City, Mo, .337
WHBA, 0il City, Pa. -261
WHBC, Canton. Ohio. .. .238
WHBD, Rellefontame, s 22
WHBF, Rock Island, ,222
WHBL, Chicago, 1ll. (portable) 204
WHBM, Chicago, TlL (nnrlnble) 201
WHBN, Gainesville, Tla,, .297
WwH EP. Johnstown, "Pa.. ... 259
WHBQ, Memphis, Tenn.. §2,82)
WHBU, Anderson, Ingd.. 220
WHBW, T’hlladelphin P! 230
WHBY, West De DPerc. Wis. 250
WHDI1, Minneapolis. Minn, ., .244
WHEC-WABO. Rochester, N. Y.254
WHFC, Chicaga, J1........... 218
WHK, Clevelarfd, Qhfn. ...... **265
{Has short-wave transmitter)
WHN, New Ynrk, N. 395
WHO. Des Moines,
WHPP., New York
WHT. iChicago, INl........
WIAD, Philadelphia, Pn.‘
WIAS, Burlington. Towa.
WIBA, Madison. Wis.., .......2 240
WIBG, Elking Pk.. Pa. (Sundwys) 141
wiBl, Port \Vnsl\lnglnn N. Y...%8
wiBJ, Chicago, Tl {(port.)}..... 201
WIBM, Chicago, IIl. (horlnhle).‘.ml
WIBQ, Chicago, T, .......... i
WIBR, steubenville, Qhio
WIBS, Lllzabeth, N. .T
WIBU, Povnette, Wise.........2
WIBW Chieago, II1, (portable) 204
WIBX, THiea, N. Y...........~38
WIBZ. Montgomery. Ala.. G5 |
WICC, Easton, Conn........... 214
WIL. Si, Lnuis, A0 o - 2 - 258
WI0D. Mlami Beach., Fla, 248
WIP. Phiiadelphia. Pa......... 08
WIAD, Warn, Tex. . . .. ........ 313

WIAM, Cedat Rapids. Tn\m

WIAR, Drovidence, 13, T. 1.. ¢
WJAS. Pittshurgh. Pa. ...

WIAX, Taeksonville, FI
WIAY, Cleveland. Ohio.
WIAZ, $)Mt, Prospeet,
WIBA. Jnliet. TH......

-"-‘
(Continued on page 646)
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66 . 2 -
ied The “Peridyne™ Five* g
' . Construction of a Highly-Sensitive Receiver Using the New ' '
/e System of Variable-Shield Tuning e
e By HUGO GERNSBACK £

dember, American Physical

N my previous article, in the November

issue of Rapro NEws, I sketched briefly

the theoretical considerations of the

"Peridyne” action of shield-tuning.
Since that article appeared, I have received
the usual number of letters (totalling four
at the time this is written) in which the
claim is made, also as usual, that the idea
of variable-shield tuning is an old story.

This was to be expected; because nothing
new is ever brought out without some one’s
coming along and claiming credit for it.
The trouble with those people who have
written to me is that they, evidently, did not
read my article. and came to a hasty con-
clusion merely from rclying upon the draw-
ings. One of the letters pointed out that
there is such a thing as "spade tuning,”
whereby a movable piece of metal is slid
across a honeycomb or spiderweb coil. An-
other letter pointed out that a neutralizing
scheme, using a metal vane inside of a coil,
had been used for many ycars.

All these things, of course, were previously
well known to me. I went to great pains,
in my article in the November issue, to
point out that at no time should the “Peri-
dyne” shield be called a losser; because, in
a carcfully-balanced “Peridyne” shielded set,
the shield is never near enough to the coil
to act as a losser, as this term is usually
understood.

When tuned radio-frequency amplification
first came into general use for broadcast
reception many metallic lossers were used;
notably in certain Freshman sets, where the
coil was as near as an eighth of an inch to
the metallic frame of the variable con-
denser which turned it. Here we had a
real losser. In the “Peridyne” system, it is
an exceptional condition when the shield

nst be brought nearer to the coil than an
There 1s a tremendous difference be-
fact that

inch,

tween these arrangements; the

53

The tear view of the "“Peridyne” Five shows
transformer; M1, filament voltmeter; M2, pla

* Rapio News Blueprint Article No. 37.

Society; Member, American Association for the Advancement of Science.

i

[T N TR R T TTee EEN
HE “PERIDYNE” FIVE set described here has been designed by the
I author for the special purpose of “DX” work. It may be termed the DX set
par excellence. The author, in New York, has brought in Pacific Coast sta-
tions at a distance of over 2,400 miles, airline, even in the summer time. The elec-
trical system used is the popular Interflex circuit described by the author in his
articles on Interflex receivers, two years ago. In addition to this, full use is made
of the new “Peridyne” variable-shield tuning system, whereby the set can bei
balanced to a degree of accuracy which has been impossible, heretofore, in tuned-
radio-frequency circuits. At the same time, the set is fully shielded.

LI il L
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The “Peridyne” Five has only two controls; only one of them a tuning con-
trol. An important consideration in this set is also the fact that, though this set
can be made to oscillate violently, it does not radiate in the least. The author
demonstrated this by placing another receiver a few feet away from it; although
the “Peridyne” could be made to squeal and oscillate violently, the effect could
not be picked up on the nearby set. The set is very simple in its construction,
and we know that our readers will want to try this excellent circuit immediately.

: —EDITOR.
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RECEPTION WITH THE “PERIDYNE”

The “Peridyne” Five set described in this
article is, frankly. a highly-developed DX
receiver. I started out with the idea of
showing that a S-tube receiver, plus crystal
detector, could accomplish anything and
everything within the powers of an 8- or 10-
tube set, no matter what circuit was used:
end [ am ready to prove that this circuit,
using but five tubes, will eclipse many au
excellent superheterodyne loop receiver, for
the following reasons.

I must point out again that. in the circuit
I am about to describe. there are practically
none of the losses that are usually encoun-
tered in most sets. Quite the contrary; the

(\"@m @*”fz‘“

mounting the coil on the end-plate causes
eddy-current effects in the metal, due to its
close proximity, whereas the “Peridyne”
shield is too far away for this action.

This difference is really very great, and
becomes apparent only after you have built
and operated a set using the “Peridyne”
principle of variable-shield tuning. I took
pains to point this out in Figures 3 and 34,
in my former article (page 487, of the No-
vember issue of Rapo News) and I pointed
out also that the inductances of the coils are
altered, not by losing energy, but because the
shield changes both the self-inductance and
self-capacitance of the coil. Once you get
familiar with the difference, interesting
possibilities from the use of the "Peridyne”
principle immediately open up.

Q@ @

D @ OOE

C1, €2, C3, the three-ganged variable condensers; S1 and 83, R.F. coil shields; 12, an RF.
te voltmeter; R1, R.F, rheostat; R3, volume control: D, detector: L4. R.F. choke; Al, am-
perite; and T1 and T2, A.F. transformers,
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last fraction of possible efficiency is obtained
from this set, because of the extlcmely ﬁnc
balancing possﬂ)le with  the “Peridyne”
shiclds.  Instcad of suppressing oscillations,
stead of h'mng the usual lossers, we keep
the “Peridyne” Five usually just below the
vscillation point by mcans of a simple oscil-
lation control; and hence the highest possi-
ble efliciency is created and maintained.

May I say that this set has been in use
by me since last December, and has been
tried out under all circumstances? Though,
of course, winter reception is better, still
extraordinary results have been achieved
throughout the summer in the city of New
York, where conditions are not too good at
any time; while in the winter time, with this sOnt:]};e Svgimtlgntc s tfmlmupm'u:l o :gﬁlmﬁlag‘xjenrttmflmdr{slg% v:;ﬂ:n':;f;onMsl z:zg Eé rﬁggﬁ;}:e

. - e n Wl € W1
i’é:])zligt]ei 11(2:]‘;2 ]()I(i::ll;na(:}z:leofo\\;lficccl:‘ies IZ<,-]{3I(S Jl,a ofx‘t);‘uzo Jsacl:e,mand the single control for the three condensers. ’

miles, air-line) almost nightly when that

] of 1,000 miles could not be brought in on
the loud speaker. I therefore claim that this
set is most unusval when it comes to dis-

(e B tance; in 1act. for city usc the set really is
gram Snlcss i1s chor. g ? v too sensitive and often entirely too loud.
acur & ndicced by I I \l l O \l o Dniered_ ’ ; For that reason. when I wish to receive local
or in the adicss. o Skt stations with this set I wse an indoor an-

oM. rarvenn s eemiencn e —_— ar | Week End Lener v | ¢
= . tenna 30 feet in length: but, even with such

" The b tue 324 pom aa the d-llllntnnlul] rwic telegrani -j-hy!mm -n-uuumu-muur MR sl 405 oot o STAND.AHD 11 SLE.

=1 WESTERN

Teleiram ot Cabler

Received at an antenna, stations as far away as Cleveland

BT . = (425 miles distant by air-line) could be

MAE 27 COLLECT NITE 1 EXTRA LOSAKZELES CALIF JAN 24 brought in on the loud speaker without un-

H GERNBACK, i due fussing. Most of some twenty-odd local

= . - stations were still uncomiortably loud, when
7? ECITOR RADIO KEWS 53 PARK PLACE. i using but 90 volts “I3" battery. '

I wish to point out here that the set gives

YOUR RECEIPTION OF XFI SATURDAY JAKUAKY THERTY TUD CORRECT an unusual amount of power; for, compar-

THANKS FOR YOUR WIFE SORRY NOT TO HAVE ANSHERED SOKNER ing this 3-tuhbe set with many 9- and 10-tube
ALY o - sets in the Ranro Nrws LABORATORIES, we
WAYS GLAD 7D HEAR FROM YOU. have not found onc, with the exception of

the Strobodyne, that defivered more power
on 90 volts than the Peridyne. T know that
these are strong claims, and I do not wish
to be over-enthusiastic concerning this cir-
cuit, simply hecause T originated i1t; 1 would
much rather let the huilders of this set
speak for the circuit after they have con-
structed “Peridvne” Fives themselves. I be-
lieve I have rather wunderestimated the re-
sults than overestimated them,

EARLE € ANTHOKY ING KF i

station was on the air. T have heen able, least once a weck when conditions were fair, ) NEED (?F SHIEI‘_D”‘TG .
even in the summer {ime, with plenty of During the past summer there has been While I have pointed out in my theoretical
static, to receive the Califoruia station at hardly a night when stations within a radius  article that the Peridyne system of shield

51) 13 63 3

52) ©3) (c2

Ny

@ @. m M) (T

In this view of the “Peridyne” Five are clearly shown two R.F transformers, L2 and L3, on their shicld bases, 82 and S3; R1 and R2,
rheostats; V1 and V2, R.F. amplifier sockets; V3 and V4, A.F. amplifier soc,kets Vs, power-tube socket. Al and A2, ampentes, and L4
R F. choke. The other components bear the same symbols as those in the opposite illustration.
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tuning can be used without enclosing the
shield itself in a can, it is necessary, in my
estimation, for best results. that the system
be used exactly as specified in this article.
In the first place, particularly when it is used
1 cities where there are several broadcast
stations, an unshielded set today is practic-
ally useless. If the inductors are not totally
shielded, the windings themselves bhecome
pick-up coils and act like an antenna. This
15 quite easily proven. Ii, after constructing
the set, acrial and ground are disconnected,
vou will find that it will be practically im-
possible to reeceive any signals at all, even
from a nearby station. But the moment the
cans are Jlifted from their inductors, sta-
tions will come in quite loud; and it will
also be found imunediately that there is con-
siderable interference, not only from waves
coming from various stations, but from
strays within the sct. Total shielding of the
inductors, 1 therefore consider absolutely
necessary,

I seek to emphasize that, if a constructor
wishes to build the entire set. making all the
parts himsclf as far as possible, none of the
dimensions, particularly those of the in-
ductors and cans, should be changed in the
Teast. It will interest the builder t0 know
that I tried some eighty different kinds of
inductors, small and large, short and long,
heavy and thin wire, with all sorts of in-
sulation, before I finally decided upon the
construction which I now use,

There is no hocus pocus about this set at
all; rather, it is very simple in construction,
I believe that it is a set far easier to con-
struct than many more pretentious ones.
There is a minimum of wiring and no in-
struments and components that are not ab-
solutely essential are used in this set. I have
tried to climinate anvthing not of vital im-
portance to the receiver. Any number of
refinements, that could have been placed in
the set, have been left out; because, after
using them, I have convinced myself that,
in most cases, the set will work practically
as well without them,

INTERFLEX PRINCIPLE INCORPORATED

The circuit used contains nothing revolu-
tionary; the only novclty lies really in the
‘Peridyne” system of shield tuning. Those
who have used or constructed any one of my
Interflex circwits, such as the Balanced In-
terflex, and the Regenerative Interflex, know
that thc msertlon of the crystal detector im-
mediately in the grid lead of the first audio
amplifier tube will do wonders. For those
who have not read my former articles on the
Interflex action, let me repeat that the Inter-
flex system does a number of important
things.

First of all, the crystal detector entirely
replaces one tube; the “Peridyne” Five,
which uses five vacuum tubes, is therefore
in reality a 6-tube set and must be con-
sidered as such. The detector is a half-wave
rectifier and passes practically no radio-fre-
quency currents. Inserted in the grid lead it
does away with the condenser and grid leak.
and the usual lossers. It should bc noted
that the tube to which the crystal detector
is connected becomes the first audio ampli-
fier. There are, thercfore. three stages of
A. F. amplification in this set, which ac-
counts for its tremendous volume.

The circuit itsclf, as I have said, presents
no great noveltics, except that, although a
three-gang condenser is used, no compeusat-
ing condensers are required. All compensa-
tion is accomplished by meaus of the “Peri-
dyvne” shields, a point that should be remem-
bered.

CONSTRUCTION AND ASSEMBLY

As to the constructional details, I need not
@0 to any length, because the illustrations
which T present are pretty thorough and
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The under side oiRthe sub-panel, showing J1, the output jack; C4, .001 mf. fixed condenser:

and R2, rheostats;

complete. Use only the best of materials
throughout. Use good insulation, and when
running your wire connections, see that no
radio-frequency wires run parallel to each
other. One of the illustrations shows the ex-
treme simplicity of the wiring on the bottom
of the panel.

In building the set, for simplicity’s sake,
I have used flexible Celatsite wire, which
comes in different colors. and makes the wir-
ing of the set rather simple. This wire is
quite thin and has stranded wires, with good
insulation. In this set I have used four
colors, as follows:

Red for plate and “B” battery;

Gre.en for grid, grid returns to “A—" and

ot

Yellow for “A--" battery leads;

Black for “A—" battery and other leads
at ground potential.

All connections made must be soldered. I
do ot believe the same results can be had
from this particular set with screw-connec-
t1ons as they very often give rise to losses;
for in this set such losses must be reduced
to the irreducible minimum.

IMPORTANCE OF METERS

I found it quite necessary (as a matter of
tact I don't consider it possible to use this
set without them for DX work) that the
specified voltmeters be used. The reason is.
that the set is cxcedingly sensitive to the
operating temperature of the radio-frequency
tubes, and these must always be kept at their
exact voltage. Only by using a voltmeter

and the voltmeter sw.tch SWI1.

(M1} across the “A™ battery can you tell
at all times that the voltage is exactly the

A cut-away view of a “Peridyne” trans-

former and shield, The tuning shield is

shown here much closer to the coil than it
will be used.

same. If it is not, then the two radio-fre-
quency rheostats must be hand_-a(ljustcd:
which should never be necessary if the sup-

Radio News for December, 1927

plied voltage is that to which the set has
been originally balanced.

And here 1 wish once more to tell those
who work with sets of this kind, of the im-
portance of knowing at all times that the
voltage in their sets is correct. This is the
case with, not only the “Peridyne” Five, but
many other sets. Radio constructors have
found that at certain timcs their sets are
really excellent, but, little by little, they lose
their sensitivity. The reason usually is drop
in voltage, as a result of which the set no
longer operates at its highest efficiency. For
this reason, I continue to wonder that so
many sets are made without a good volt-
meter. Without this instrument, you operate
your set blindly ; it is like driving your car
without a speed indicator, which no sane per-
son will do.

Oh yes! I have forgotten to mention that
in the “Peridyne” Five I use just on¢ by-
pass condenser, whereas most sets of this
kind incorporate any number of them. I do
not find it necessary to use more than one.
dThils. of course, simplifies the set a great

eal.

The oscillation control in this set is a 100,-
000-ohm  smooth-action variable resistor
(R3), used in the first radio-frequency stage.
1t is possible, as will be explamed further on,
to do without it for city use, when the
“Peridyne” shields are used as lossers; but
for DX work it is highly important, as a
matter of fact, one of the most important ad-
juncts to the entire set.

I maintain, as do many others, that no
radio circuit which suppresses regeneration

" entirely can ever be as sensitive as a set that

regenerates strongly. Practically all neutral-
izing methods consume some energy and
thereby reduce the distance-getting ability
of the set; whereas, the regenerating set,
ninc times out of ten, is better for distance
reception. As this is frankly a DX set, I
use a suitable regeneration control, by means
oi which the set can be brought to the
highest efficiency for its particular wave-
length reception without the usual lossers.

TESTING THE DETECTOR

A word about the detector. As I have
stated in my former Interflex articles, I
have found, so far, that only the carborun-
dum detector works well in the grid circuit
of a tube; that is, in the Interflex system.
I have tried practically all other crystal
detectors with mediocre results. It seems
that the carborundum crystal gives an en-
tirely different action; the reason being prob-

Cl--» \']"-’—',-_ca DETECTOR COUPLED
— =TT Y 15T AUDIO 280 AUDIO 380 AUDIO
- ‘lrcz o8 AMPLIFIER AMPLIFIER AMPLIFIER
| eafems D ¥ ' v
vi N —F va  S=LH va__ t4 T Vs
3 ; o6 G | Ji
~, i
L Lod Q4| B+ F
L2 L3 ‘> A2
] |ri] ] w2 | | |re] T
oL@ | [ ] S 1) .
) FILAMENT SWITCH 1
@ GND T (5W) ON RHEO.
SHAFT. )
il o
0 o)
e Ul B+90T0 B+ R.F. B+ B(-)I'- C-9TO C— A+ A=
SWH 180 V. 90V. 2N AUDIO 22V, 40V 4'nV. B~ C+

The parts indicated in this schematic diagram of the “Peridyne’® Five are numbered and lettered to correspond with those in the other diagrams
Note that DL is the miniature lamp illuminating the tuning dial

and illustrations.
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5/32 DRILL AND COUNTERSINK 6 HOLES.
FOR SUB-PANEL BRACKET SCREWS

Comparatively few holes have to be drilled in the front panel of the “Peridyne™
receiver, 3s may be¢ seen in the illustration on page 619.

ably that, of all crystal detectors, the car-
horwndum type usually operates bhest with a
slight biasing potential. That slight poten-
tial exists in thig circuit, and hence the car-
borundum detectar actually replaces a tube.
This statement can ecasily be proven by
short-circuiting the detector, when the vol-
ume of the set will he observed to drop
considerably.  Ou the other hand, not all
carborundum detector crystals work alike;
some are more sensitive than others. T would
recommend to all who huild the set to have
at least three such detectors on hand, and
find out which waorks the hest.

And et no one think for a minute that a
crystal detector in a set is a “fussy’ article.
As 1o the 6,000 Interflex sets that have been
built in this country, I have on file hundreds
of letters from owners who have worked
their sets right through the sunmmer, when
static and  actual sparks came crashing
through the set, without the crystal being
impaired.  In the carborundum detector we
have a crystal held against a steel block
under several pounds of pressure.  In this
detector nothing is likely to be hurnt out,
because this crystal can be subjected to a
tremendous amount of heat without chang-
ing its efficiency.

acrial, and at times I have drawn out from
the crystal detector itself sparks half an
inch long at the approach of a thunderstorm.
Yet, strangc to say, it did not impair the
sct at all. In one of my Interflex sets, which
is now over three years old, 1 still use the
same old carborundum crystal. having never
replaced it while in the same period I have
replaced some tubes three and four times.
Thus, the carborundum crystal has  out-
lasted the vacuum tubes. So, if you have
any idea M mind that a cry xtal detector is
a perishable article, in a DX set, this lengthy
statement should disabuse your mind; be-
cause, once a good crystal has heen found,
vou need pay no more further attention to
it than if 1t werce a binding post.

The important part of the carborundum
detector s that it works best only one way,
which has to be found by experiment. On
local stations not much difference. if any,
can he detected. It hecomes important only
when yon are listening to a DX station: then
vou will find that a reversal of the carborun-
dum detector will practically kill all recep-
tion, while in the correct position reception
will be excellent.

Furthermore, [ insist, and many critics
have found the asscertion true, that a crystal

Five. The layout of this panel gives an attractive balance to th;

purity of sound, that is usually not found
in other sets. The nasal, twanging sound of
s¢ many sets is practically absent when the
crystal is used in the Interflex way. All
those who have used it thus will never again
use another method. This quality becomes
particularly apparent when you are listening
to lalk; comparatively few sets reproduce
speech in a natural tone. Scientists are all
agreed that there is no clearer-sounding de-
tector than the crystal. In this respect it is
more ethcient than the vacuum tube. Hence
the great purity of sound obtiained by the
Interflex methaod.

MAKING COILS AND SHIELDS

In the “Peridyne” Five I use a factory-
made inductor, which is self-supporting, llu
coil Dbeing - held together by a thin film of
celluloid. As  this  construction  requires
special forms, I have substituted, for those
who wish- to huild their own cmh a simple
method whereby the secoundary 'md primary
of the inductor are wound on a cardboard
tube.

It is absolutely essential that the lower
part of the winding be exactly l3% inches
away from the Dottom of the can; otherwise

During the summer time, while using the  detector inserted in the grid lead, providing  the constants will all change from those
“Peridyne” Five, I never ‘lisconnected the  all other conditions are right, makes for given. The sccondary s first wound with
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[ e I @t L T ¢ D G ;,lx
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1 ," e e 5! :'-0‘—»--‘_.(?: ‘9" }_‘y—:."m ne /
. - Lie CTSK ON T = =l FAEIN . O /
0 E ™ UNDER-SIDE ™\ A e N 4
n 5 OF SUB-PANEL_ ™. _,j':?ﬁ'—_ A —e- T 1 2
v T T i
1. WIRE HOLES SHOWN LIKE THIS @ l_ g 2%'._,-—11'-4 |<--|§-2'_.. |3§2'_d
s SHOULD BE 3" DIA: ALL HOLES 1% 6Lt IS Py TR
NOT OTHERWISE MARKED 16 T

The drilling instructions are given for the holes necessary in the sub- panel,

SHOULD BE 53 DIA.

The holes indicated

by a solid ¢ircle are numbered in the diagrams

on pages 620 and 621 in order to facilitate the wiring of the receiver.
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5'0/n. B HOLES - BRASS
2 Y F === BRACKET
"BASE .T -
FOR e G
SHIELDS~ ===-p—> SECONDARY-
i o e
1io — ‘WIRE.
I_ i -SPACE WOUND-
1
USE ANY S A
s S WL G
4 ~~SOLDER 4 » i Ne. 28 D.5.C.
| T e : A B eSO
! 5 RASS COLLAR S .
e - Y READED, il i+ L .‘" . ~—+TOP OF PRI
. - . T sHAET 7 $PAPER | | T TOM
‘»w:‘-rl (TIGHT FIT) 7 Fa E R OF PRI
'!‘-I ==k~ N2, BéaiF.rTHREADED / LENGTH ‘OF # "L\\ ]
2 w L) ! ~TERMINAL SEC. WINDING  TQP OF BarToM ~ CARDEOARD
= I V4 . STRIP~ SEC. oF SEC. TUBE
N ‘ AKELITE OR - .
. ALUMINUM 73°
.ﬂ OR BRASS. 3] s 4 30|, an
: ABOUT g5 THICK. 672 9 HOLES - EQUALLY SPACED 47 [T

~DETAIL OF

5/n ] -1'
SHIELDS $1,S2 & S3~ naio‘i'és___,# S S S SR G ¢ B

The constructional details for the “Peridyne’ shields, R.F. transformers. and terminal strip. Great care should be exercised in the construc-
tion of these parts; as the first two mentioned are extremely important.

67 turns of No. 28 double-silk-covered wire, 14 turns of No.28 D.S.C. wire. The primary  copper, zinc, aluminum or brass; if you

space-wound, which can be effected by using
a silk thread between the windings. This
silk thread can be taken away afterwards.
The primary is wound begiming at the

is wound on top of the secondary by inter-
posing a piece of stiff bond paper.

If you are enterprising enough to build
your own cans, the dimensions are given in

make these yourself, you will probably use
copper or brass, on account of the soldering,
The brass collar should be tight enough so
that the 8/32 threaded shaft will work with-

out play. This is most important. as will be
seen afterwards. The bottom of the can may
be made similarly out of two pieces of brass
or sheet copper. Dimensions are given for
the movable shield, and little else need be

exact bottom of the secondary; there are the illustration. They can be made of sheet

A e e

R
=

SYMBOL o-my] NAME OF PART REMARKS MANUFACTURER % g said about this.
m = . . .
€1,02,€3 | ) | Triple Var, Cond. .000: :f. each 8sction : 2 — £ A most important consideration, however,
—:—i‘:?—;‘a —:—~ E;J'— 1——:";:'“"" ?::1:1 ]} ety . ~ = is that the top part of the can must fit the
81,82,53| 3 | Coil Shields peels ] P Sricjos ualer = bottom part tightly. If the fit is loose, a rat-
mn; ™ 2 ke F. Treneformers 3:1 ratio o 3 [9,20,21,32,223,24 =] li ] il b ' d oy
oL ba e oD ; = tling noise will be heard in the loud speaker ;
1 | Vartable Restater __-_L_'&OOJQVJ R 5 [6.12,26.36 = ‘1'01;j ﬂ'lfe :i’easop thlat_t‘]l;et s_l:n:id };s a condansg;‘
1 | Switch-Zheoetat 30 ohrs; Comdination instrument | 6 |12,26,35 = g“ . 11 there 1s }? ay between the can and the
[ 1 | amperite 5 wolte, } aspere type [ - iz Dbottom part, this will amount to_a loose
| Ampsrite 5 volte, § mmpere *® 7 = contact, and your set will be noisy. If, there-
Detector | carborundunm type 8 —__ = fore, the shields do not fit tightly, this can
R. F. Chote 85 millthenrtes s 25,23 = be remedied by inserting pieces of tin foil
Fixed Condensor .00} =f. 10 | 6,22,25,26,27,28,29,33,42 = between the tops and the lower parts, to
Voltmater 0.8 volts B 11 30,31,23 ___ = make a good mechanical connection. You
Toltmoter 2,150 volte - 1 [se.2.20 = will then experience little trouble.
Jack - | single circuit type 12 | 6,26,27,28,32,36 = .
Inci.Switen Two ctrouts typs (D.PS.T.) 12 [6,26,27,28,32,36 = Of importance are rheostats R1, R2, and
vorntor D1al | 13 | 2,23,27,32,35 = R4. Rl and R2Z2 are Bradleystats, which
Sockets % type 14 [1,3,23,27,28,32, 39, 3 = are mounted on the spb-panel, and are never
Binding Posts 15 | 12,25,23,27,34 = touched after the set is balanced. R4 should
Penel 7 X 24 % 3/16 tnches 17 16,40 ) = he a 30-ohm wire-wound rheostat. because
Sut.Pensl 8 X 23 % 3/16 inches 11 [ 16,40 o = the first audio amplifier tube is very often
| Pracksta | 81 X 2 trches, hard rubber {ar]ee = critical and works best only with the exact
Battsry Cabls Tith fuss, 7 wires 18 [ 8,12 E  voltage. Choke L4 should be of 85 milli-
1 Yacuum Tubs 20L& type 37 | 38,39 = heuaries and is quite necessary for the opera-
Vacuun ube 112 type 37 | 38,39 E tion of the set, to choke back any incidental
| _Termiral strip 73X 1 X3/2E tachen ] 17 116,40 = radio-frequency currents which might be
Rolla Bnok.up wire | Bleer, Yellow, Rod, and Sreem | 19 116,41 £ passed through the first audio amplifier tube
= and through the crystal detector in case the
NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. = sct is overloaded.  The second and third
! _amage Products. Inc, ? masarland Wig, Cigpany 3 Sllver Marehadl, tne. = audio amplifier tubes require no rheostats,
4 Allen Bredley, Inc. 5 Central Redfo Leloratoriss & Carter Radlo Cozpany = but amperites.
N _ e {5 = ut use amp
i #diall Comrany 8 Carborundur Costam: o _0 Semson Wanufacturine Compary =
10 __Aerovox birelesa Cozpan 11 Jewsll Flectric Instrunent Ca. 12 Yaxley Ufg. Company =
1) Hationel Conpany, Tnc. 14 Bgzjaaln riec, Ufg. Sorpany 15 fol Baic iabe, — =
16 yiearia Fabriestors 17 Agericen Hard Rubber .1t maliss damifeciuciek Ci. . . =
19 Acme Wire Corpany 41 Thordnreen ¥lee, Wfz, Cimpand ) _impragan Freadaccar e, = LIS
32 Gargamo Flectric Cospany 41 Bazapal Radioc -’¢1l+r,, _ 24 Mllelmericen Radis Dozp. = =
15 Dubilier Condenser Corp. 26 Blactrad, Imc. . 21 _Pilet Electric Co., Inc, = .
38 De Jur Preducts Cocpany 20 Tobs Deutschmann, Inc, _ Jn_weaten Blec, fmatrument _E After the set has been COleEtCI_\' wired.
3 __Rolier Suith Company _ 17 Pacaot Electric Company . 33 Electrical Research Lab. (RL) =  yoy can begin to test. Remember first that
24 R, W, Eby ¥fp, Co., Ine. 35 Brookiyn totgl Stamping Compan 3o Horbert Frost, Tac. = 'h e b d righ 1
37 E. 7, Cuminghan, Inc. 38 Redio Corpor rporaIM_K—tien of m.-mL’— )9 C. F. Yanufecturing Ca, (CeCol = the inductors must_ e connected right,
40 Pormich Iisalazion Cecpany 31 Cornish Wire Cozpeny 42 Polrmet Vamufectarina Co. = the set has been wired correctly, and no re-
4 ST & - 13 : — = sults are obtained, the chances are that either
% THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS = the sccondary connections or the primary
f EQUIPME| DESCRIBED HERE. = A - B -
(E20 LT AEI AL B e 5 = connections of the coils have been reversed.
= If they are connected as shown in the illus-

1f you use alternate parts instead of those fisted in the first column-of manufacturers. be careful to allow for any possible difference in sire from thosa
originally used in laying cul and drilling the panel and sub-base.

tration, the arrangement is correct and no

Perm ganracht 1917, Eo Pub Cp,

=t et e et G A A

(Continued on page 678)
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The Construction of the 9-Tube
Super-Hilodynex

Details of a Receiver Embodying New Circuits Possessing Exceptional Characteristics
By FRED A. JEWELL

The author tuning the Super:Hilodyne Receiver in the RADIO NEWS Laboratory.

PPRTLY?

b et

e

St e O G0 R e

The Super-Hilodyne circuit has been pronounced, by Prof. Reginald A.
Fessenden, the eminent radio inventor, unique and something that appears to
be entirely new. It is extremely rare that a circuit can be called new in every
sense of the word; for in the majority of cases it is a matter of dressing up an
old circuit in new clothes.

Mr. Jewell, who is the developer of the Super-Hilodyne receiver and other
radio devices, is an example of an amateur who has come into his own after
years of experimenting. The rights to this circuit were sold to a manufacturer
for a consideration that is almost without parallel in the history of radio; so
here is another instance where it is again proved that manufacturers are ever
on the alert for something new and good in the field of radio, no matter who
develops the idea.

The article which appears in this issue of RADIO NEWS gives complete
constructional data for the Super-Hilodyne receiver, which, incidentally, does
not -infringe on any of the radio patents that are receiving so much attention
at this time. We heartily recommend this set to the readers of RADIO NEWS
as one that should fulfill all the requirements of a first-class receiver.—EDITOR.

a multitude of so-called new circuits. They

INCE the advent of broadcasting, as
we know it today, that great portion
of the public which is interested in
radio reception has been deluged with

should reduce to a minimum the amount of
interierence of any type, and yet receive
broadcast  signals  efaciently.  Something
entirely new was a necessity, due to the con-
gestion of wavelengths in large communities,
as well as some circuit that would give as
2ood reproduction on distant stations as on
locals.

SOMETHING DIFFERENT DESIRED

In the development of the Super-Hilodyiie
circuit no attempt has been made to cvade
the patent situation, as it was found that
many ot the previously patented circuits are
not capable of preducing the results that
the writer bad in mind, as a goal towards
which 10 work. For instance, in the case
of the superheterodyne circuit, which would
be ideal if it were not for the fact that it
lias a double beat-note, reception is often-
times spoiled, due to the undesirable beat-
note from a station that is not wanted. It is
possible to add one or two stages of radio-
trequency  amiplification  before the set to
overcome s condition; but, if this is done,
the circuit becomes more complicated thin
ever. However, tuned radio-frequency has
many faults of its own.

When this type of amplification is used it
is necessary to introduce some means where-
by oscillations are prevented and, m general.
when this is done the circuit does not func-
tion efficiently over the entire waveband of
broadcast stations.  \When steps are taken to
keep the signal intensity equal over the wave-
band, additional means for preventing inter-
stage coupling must be introduced if a high
degree of amplification is desired.  Generally
when this is done by adding several stages
of cascade coupling side bands are cut off,
and distortion results. Unless gang con-
densers are employed to get maximum efh-
ciency, cach stage has to be individually
umed, which in turn offers more complica-
tions.

The Super-Hilodyne circuit is the result
of a great number of experiments and, as
alrcady cxplained in the November issue of
Rapro NEws, it is something new. Not only

have Deen given fancy names, but the old
aduge at once comes to mind, “What's in a
name?”  And this is certainly true in the
case of the majority of radio receiving cir-
cuits; for, when they are closely analyzed,
it s found that each can he resolved into
one of a limited number of fundamental cir-
cuits.

IFor example, let us consider a circnit
which has heen ametinced under some high-
somuling title.  Scattered throughout the dia-
eram are most likely many coils, condensers
and resistors, \When these arc eliminated
aud the circuit is stripped of its unessentials,
the chances arce that it will be found to be
something of more or less ancient vintage,
like the regenerative or the Reinartz circuit.
The cause of this is that it is geunerally casier
to take a well-known fundamental circuit
and make improvements in it than to start
out with a nevel idea and develop that into
some new system of reception,

Some time ago the writer did quite a bit
of experimenting along the line of inter-
ference eliminators and reducers.  After
numerous experiments had been performed
and the impracticability of the effort proved,
it was decided to work upon a circuit that
T® Rapro NEws Bhecpriut Article No. 38,

Fig. A. The top portion of the shield has been removed in order to show the tuning portion of
the Super-Hilodyne Receiver. The cover has been removed from the adjusting screw of the
resistor in the radio-frequency unit, RF1,

www americanradiohistorv com


www.americanradiohistory.com

626

RADIO FREQUENCY AMPLIFIER

Radio News for December, 1927

AUDIO FREQUENCY AMPLIFIER

Fig. 1.
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The schematic diagram of the Super-Hilodyne is laid out to correspond with the arrangement of parts as shown in the sketch below,
can the electrical portion of the circuit be so  connected to the grid of one of the push-  just opposite to the input circuit. In other

designated, but the method of construction
has been simplified to the greatest possible
extent, as will be explaitied later in the
article.

THE TUNING CIRCUIT

In the center of the .schematic diagram
(Fig. 1) may be seen the two tubes, V1 and
V2, which are connected in push-pull. Let
us consider the path followed by a signal
after it is picked up in the antenna circuit
L1. The variable condenser Cl. which is in
shunt across the secondary S of L1, tunes
this circuit; and cach side of the condenser is

i

pull tubes.

An incoming signal charges the grids of
the tubes, V1 and V2, negatively and posi-
tively alternatively. When the grid of V1
is positive the grid of V2 1s negative, and
viee versa. When the grid of V1 is negative
this will cause a drop in the plate current
of that tube and the opposite eftect will take
place at the same instant in V2 with an in-
crease in the plate current in the same
proportion. Now, if the coil C is short-
circuited by the resistor R1, the flow of cur-
rent at the point X, will be always the same;
as the plates of VI and V2 are in parallel

words this circuit is neutralized, as signals
ot all frequencies are balanced out.

If we were to allow the circuit to remain
in that form it would be useless as a receiver.
However, on further consideration it will he
seen that a variation of current exists be-
tween the plate of each tube and the point X,
Therefore, on connecting the coil C in series
with the plate of V1, we have a variable
signal flowing in this coil, if the resistor R1
is opened. The coil B, which is shunted by
the variable condensers, C2 and C3 (the
latter being a vernier) is tuned to the fre-
quency which it is desired to get through

il

L

Feo o006

Al

i

@ @

L@g@@@'@®®@

®L®®®®®

V1 and V2 are the push-pull tuner sockets; V3, V4 and V5. the R.F, sockets; V6, detector: V7. V8, A.F. sockets: V9, power amplifier socket:
RF1 to RF4, Hilograd units; AF1, R.F. filter and transformer; AF2 and AF3, dual-impedance units; AF4, output ﬁltel:; Ct and C2, variable
condensers; and R9, grid leak, Components have the same symbols in all illustrations.
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A~ C+ BLACK
C'4I/2v- §# R CABLE ~ Most of the wiring of the Super-Hilodyne is
GREEN 5 A+ ED s done beneath the sub-panel, as shown in this
(SHORT LEAD) SExs h 4 : i drawing. It should be noticed that in the cen-
X ( ‘,,“,})))?l/)?,;:z‘»‘/‘n‘>>?z‘3:/f;;>‘/‘,‘;‘)‘r‘?"a"‘;>3?):?1\7;‘(27::?1‘/772}&{2:{ ter panel numbers from 1 to 6 enclosed by cir-
C-40V :“ — - e e - clt(%]s. TheseLcorrespond to the termina]shof the
T 4 inductance L2, as may be seen in the schematic
lBshlc.’lE ---B+180V. BLUE dia_gr:m. dR]-?w is the com%inat'mn filament
T KB H % B H § e switch and volume control; C3. vernier con-
LEAD) B+ 90V. YELLOW denser: R2, R3 and R4, filament resistors; and
Wi O B 0B B B¢ R oH--——— B+ 45V. BROWN €7, grid condenser. IMost of the instruments
A K B GREEN have the conncctling terminals on the bottom,
3 = =] where they are marked.
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to the lond speaker, and all others are can-
celled out.  This desired frequency is picked
up by the coil A and charges the grids of the
two tubes in the phase just opposite to that
of the current picked up in the antenna coil.
In this way the grid of V1 is reinforced by
the current transferred through the coil
system, A, B3 and C, while the grid input of
V2 is balanced out, thercby causing no cur-
rent flow from its plate to the point X no
mattér to what frequiency B 1s tuned. There-
fore an amplificd current, at whatever fre-

L — RESISTOR

- R F. TRANSFORMER
=

CONDENSER

FR.F.CHOKE
)
RaT

7O ROTOR
. (FRAME)
OF G2

quency is passed by coil B and its attendant
condensers, flows in the primary of the radio-
frequency transformer RIT1; while all the
other signals are cancelled out.

THE INTERMEDIATE RADIO-FREQUENCY
AMPLIFIER

After the signal has passed through the
tubes V1 and V2 it leaves the center panel
(See Fig. 1) and goes to the left to the in-
put of tie intermediate radio-frequency am-
plifier. The lilograd system of amplifica-
tion (which has given such great satisfaction

At the left is a sketch,
Fig. 2, of the interior of
one of the radio-frequency
units, the different parts
being indicated. At the
right is a view. Fig. B,
showing the underside of
the sub-panels of the
Super-Hilodyne. As may
be seen in the drawing on
the opposite page. each
unit s built on a separate
sub-panel and these con-
nected by the ten jump-
ers, A to K, in the draw-
ing above. It might ap-
pear. on first glance, that
the wiring is rather com-
plex; but in reality there
are comparatively few
connections that must " be
made. because of the wir-
ing already done in the
interior of the A.F. and
R._F. units.

RO il e
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in the six-tube receiver described in the
November issuec of Rapio Nrws) is one
that is wntuned and in whicli there is liutle
danger of cutting off any of the sidebands.
The four radio-frequency transiormers,
RFI, 2, 3 and 4, are untoned and give high
amplification between 220 and 300 meters.
In order to eliminate oscillations, resisiors
arc placed in the primarics of these traus-
formers. These resistors are so adjusted
that the R.F. amplifier operates just below
the point of oscillation, making it function
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The drilling of the three sub-panels is clearly detailed in the above gr.‘:lwllings which also carry outlines of the components for which the holes
are arilles
most cfficiently within the wavelength band — . ‘
mentioned above, As the amplification fac- rL:l NOTE TS e O oo [ i IL
tor begins to drop off, above 300 meters, a ; j_ OF OPENING or_renumaom w
portion of the plate current is fed back  to : BY DiAL PLATE, | A4 -+
tle grid circuits through the radio-frequency | o
chokes, CK1, 2 and 3. This current is forced -
through these chokes and the condensers. 104" I |
C4. 5 and 6, to the coils, T and thence to i |
the filaments or ground. This is because @
these chokes have a lower impedance than : sSoRLL |
the resistors at the lower frequencies, or ALL SCREW HOLES
higher wavelengths. TO BE 'Ol
The impedance of a choke coil drops when )
the frequency is lowered; therefore. the in- . lgdoRicL r3DRLL
crease of current fed back to the grid cir- . &8 4 |
cuit is in proportion to the drop in fre- oL = 1 J-_l- A
quency. As the coil T is coupled through R T . = T =T ok
the sccondary of the radio-frequency trans- b~ 21 & )
former. we have an clectrically automatic The drilling details for the £ L which 4o . o i 1
o H e dri mg Ctﬂl s tor the tront panel. whic is composed or s Ctlﬂ minat iron. 15 style
form of regeneration that compensates for of panel is employed, mainly because of its shielding roperneg‘ in connection with the tunl}rllg

the drop in amplification at the higher wave-
lengths; and therefore keeps the amplifica-

unit on the center su

Fig.

www americanradiohi

C. The rear view of the Super-Hilodyne receiver., which shows the Aerial and Ground
bmdmg posts and the place at the rear of the sub-panel from which the battery cable comes.

storv com

-panel.

tion factor at its highest efficiency over -
entire broadcast wave band.
THE AUDIO-FREQUENCY AMPLIFIER

From the output of the radio-frequency
amplifier, at the leit, the signal returns
again to the center panel where it is rectified
in the detector tube, V6. From the plate of
this tube it goes to the right-hand panel. on
which is located the audio-frequency ampli-
fier. which embodics the dual-impedance syvs-
tem of coupling that has been developed b
the writer.

This type of audio-irequency amplifier has
several advantages. One of thesc is that. by
placing the audio transformer in the first
stage. where the signal is weakest. and the
impedances in the following stages. the re-
sulting signal is stronger and less distorted
than is usual. The high and low frequencies
are amplified with equal intensity because of
the large values of the condensers, and he-
cause the values of the inductances are stag-
gered. one being high and the next being
low.

In the output of the last stage of the am-
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TO CENTER TP OF L2 ()
12 TURNS %26 DSC.

"‘To FILAMENT &,

=— T8 TURNS # 2604(,

%T0 PLATE OF V1 (3)
12 TURNS #26D.S.C.

Fig. 3.

| ROTOR PLATES OF CONDENSER:-C2(3)

470 STATOR PLATE DF CONDENSER (B

The construction of the inductors. L1 and L2, in the tuning unit.

: 76 TURNS #26 0.5C.

= "-"\n il
2 a——-' - 12TURNS *mpsc
“CENTER TAP TO X COIL(C)

The numbers in

circles indicate the terminals and are likewise shown in the wiring diagram on page 627.

plificr, in which a power tube is employed to
prevent any <istortion, is an audio-frequency
chroke coil L7 and a condenser Cl11. These
are placed at this point so that no high volt-
age can get into the windings of the loud
speaker. A similar systemn CR4 and C8, is
uswed at the -input of the audlo frequency
aplifier to keep the radio-frequency cur-
rents from entering the primary of the audio-
trequency transformer ATLL

CONSTRUCTION OF THE RECEIVER

From an inspection of the receiver as
shown in the accompanying illustrations, it
will be scen that the tubes, V1. V2 and V6
{the push-pull tubes and the detector respec-
tively) are located within the shiclded por-
tion. in which are also the two variable
coudensers Cl and C2 and the two systems
of coils used in the toning circuit. On the
leit pancel of Fig. A arc the three radio-
frequency amplifier tubes together with the
shields enclosing the transiormers, chokes,
cvondensers and variable resistors.  On the
right-hand panel is mounted the audio sys-
tem with its three tubes, the one nearest the
{rant panel being the power tube. VY,

In Fig. B (the bottom view of the three

~ub-panels) the very few wires necessary
are clearly shown.  On the {front panel.
which is of metal, are mounted the com-

hination volumc control and filament switch
tR1 and Sw) and the vernicer condenser C3.
O cach of the three sub-panels is mounted
1 specially-wound resistor which takes care
i the filament current to all the tubes on
that panel.  The grid condenser is mounted
immf(liatcly under the grid leak in the center
panel,

In the lower right hand corner of Fig. B
are the cight ountlets for the battery leads,
which are connected to a cable.  As the sub-
panel is in three sections, it hecomes neces-
~ary to support them at the rear of the set
as well as along the sides. A special rear
hracket is provided with spaces which allow
the antenna and grownd terminals, as well as
the cable terminals, to be placed at the rear
sut of the way.

UNIT ASSEMBLY

As previously mentioned. the receiver is
composed of three separate units: the tuner
and detector, the radio-frequency amplifier,
and the audio-frequency amplifier.  Each
unit is huilt up separately and then the three
are assembled on the brackets and front
panel.  The wiring is done iu the main part
ululer the sub- pancl and cach unit can be
wired before mounting on the brackets.
They can then he connected together by the
ten short jumpers lettered from A to E and
trom I7 to K in Fig. 1.

It is ecasily understood that such a method
of procedure is cxtremely simple.  Tf it is
ey desired, the constructor can asscmble the
instroments of the sub-pancls himself: or
e can obtain the three units wired ready for
w~<embling on the hracket= and 1ront panel.

In Fig. 2 is shown how the different com-
ponents are placed within the shiclds i the
radio-frequency amplifier. On one side is
the radio-frequency transformer, with the
choke coil and condenser on the other. In a
small compartment in the top of the shicld
is placed the \anablc resistor which is in
series with the primary of the transformer.

In the audio amplificr, the two impedances
are placed perpendicular to the hase of each
unit, with the condenser standing vertically
at the side.

The variable condensers Ci and C2 are
dissimilar in capacity, as it was necessary to
add one plate to C2, making the number of
plates on C1 qucnteen and on C2Z eighteen.
The rcason for this departure {from the usual
custom is that the vernier condenser CJ is
thereby made more effective in its function-
ing as a fine adjustment for tuning.

The two coils in the antenna coupler L1
are wound on forms 134 aud 2¥4 inches in
diameter, the primary P having 12 turns aud
the secondary S 76 turns tapped at the 39
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tur.  These are wound with No. 26 wire. In
the systems of coils in L2, A has 12 turns, B
has 78 turns and C 12 turns of No. 26 wire
wound on a form 2}4 inches in diameter.
Each of these groups of inductors is en-
closed in a cylindrical cover, and they are
mounted at right angles to each other an the
middle panel.

ADJUSTMENT AND OPERATION

After the connections have been made and
the various circuits tested to scc that they
are correct in every detail, insert cight
201-A tubes in the sockets, V1 to V8 iu-
clusive. In the last socket V9 is placed the
power tube with the appropriate negative
grid-biasing Voltage connected to tllL lead
provided for it. The loud-speaker cou-
nections are plugged into the tip jacks at the
rear of the sub-pancl on which is mounted
the audio-frequency amplifier. The aerial
and ground cotmections arc made to the
hinding posts at the rear of the set. The
acrial should be between 100 and 125 fect
in length.

It is, first of all, necessary to adjust the
resistors in the radio-frequency amplifier;
when these adjustments have been made the
dust-proof caps are replaced over the slotted

shafts. The procedure of adjustment is as
follows’ a station that operates on a wave-
length in the neighhorhood of 480 or 500
meters is tuned in and the resistors on the
top of the shiclds enclosing the radio-fre-
quency units are varied in turn until all
howls are eliminated from the signals. For
example, let us follow the adjustment of the
resistor R6. A point will be found, by turn-
ing the shaft to the left, at which the squeals
in the loud speaker just stop; which means
that the particular stage is operating just
under the point of oscillation on the ligh
wavcelengths. Each of the stages is adjus<ted
in the same manner.

(Continued on page 656)
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SYMBOL o-w-n] NAME OF PART REMARKS MANUFACTURER &
tl_ |1 |varipeet1l | Tappod satenna cousler (special) - B o
>SRN O S 011 | Colls 4.B anfC 1nJ.nL\LnLt_J_u_pthl 1
1 1  |¥ar, Condenser {18 jlate . ,M037 mf, (apecinl) 1
c2 | 1 _|¥ar, Cozdsnaer [ 17 plate . 07085 nf, (in tondem with OB | 3 ——
c3 1 |Wiszet Coudesser |9 plate {special} 1 o
R, Sw 1 Switch.Resistor unit | 0 - 5.000 ohme ) N - i
_RP 1.4 4 Radio-Prequency uajt | One aet Hilomrad unlts (special 11
JLLS S Audic. Frequency unit | A,¥, tradeformsr, choke and gondenser 1
723 2 Audio- Prequency unitd Double.impedance couvlers 1 113,14
AP 4 1 | Audlo.Prequoncy unit | Output filter 1 fazas
_k2,R3,R4| 3  |Ballast Resiators S volte » ..15 ampores 1 12,3,12.16,17,28
RS 1 {6rid Leak 1 to 3 megoh . 1 2,3,12,16,17,18 .
_e7 | 1 | Fized Condonser | 200025 wf, {grid condenser) L la6z23708,09 0 o
9 |Seckets UX _trpe 1 |S.7.B.x3a8.08 0 i
1 Vernler Dial __| Bpecial _L @y ER
|1 |swie1d’cover Spetial o 1 -
_ 1 |Pront Penal Lacinetsq tron 8 X 21 X 1/8 inches 1
_ 3 | Sub-Baee Panels 7X12 T} inches sach 1 (9,10,01
1 Battery Cable | 6 wire 116 o i3
|2 Beaggs = | Por subebase panoly 1 - :
o 2 | Brackete Por chuesis mounting b3 S _ i
_ 2 _q_&nﬂng posts 1135 o :
2 Phone tip jacks 1 . : 115 £
o 1.1 |Condanser zourlinz | Counles ¢) anj C2 1 _
o 8 Vacuun Tubes | 20L-4 type - 20| 21,22 -
T o 171 type o zo'[LzL.za o

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW,

llgongum Elec. To0.. Inc,
3 Dubilisr Condenssr Corp,
7 Horbert H, Proat, lac.
10 Yicarts hbrt;__t__
11 Seneral Radio ejsds
L6 Acthur Tynch, Tne,
10 S 10 8 Ele:trtc Compaty
ZE. T, Fanningien, o, )

I | “'-"' Mﬂ
B Benjamin Electric Compeny
H tl Formlea lasulatien cngnz .
4 Pord ¥ice Cowpany, fna. T flacicys nu.u! L (FR

7 Polymet Manufacturing Co. 18 Amaco Products g; "LI_'EI
0 C, ¥, Werufasturing Co, (CoCo)

3 Daven Radio Sppgergticn L
o Sorfor Bulla Couaasy
9 o fard Rubbar Company
12 Lealis F., Wuter Mo-many

2! Bedio Corporallin ol kmmria

00

26

* THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.
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A Conveniently-Adiustable “B” Power Unit*

Adaprted Especially for the Use of the Experimenter ih Obtaining Optimum Results

o e SerrLE T USRI IR

HE sxgmﬁcant feature of thxs

very efficient “B” socket-power
unit, which will commend it espe-
cially to the reader, is the fact that
the woltages at the detector and
R.F.-amplifier taps may be wvaried
to the heart’s content without af-
fecting that at the “B4-90” which
serves the audio tubes. The latter
is kept constantly at its rated value,
irrespective of changes in the load,
by a “glow-tube” which serves as an
automatic ballast in its circuit. The
unit is easy to construct, and will
supply adequate plate current for
any standard receiver; providing al-
so, when desired, filament (A.C.)
current for a large power tube in
the last stage—an important ad-
junct in the search for highest qual-
ity in reproduction.—EDITOR.

s

2B T e A T e

T is quite customnary for an author, when

describing the fine points of something

which he has built. to launch immedi-

ately into a discussion of the mechanical
and assembly features involved. Rarcly does
he take the reader into his confidence con-
cerning the whys and wherefores which have
pmmpted him to decide upon the definite
type of construction, or the usc of the par-
ticular parts which finally go to make up the
finished product,

This is true especially of “B” power-sup-
ply units; for. heretofore it has usually been
taken for granted that, hecause of the very
slight deviation from thce accepted funda-
mental circuits which are employed in such
units, there is little or nothing to tell, be-
vond a description of the mode of assembly,
and perhaps a few pointers on the wiring.
While it is true that we might be able to get
along with such condensed constructional de-
scriptions. they are, nevertheless, only part
of the story.

This article endeavors to acquaint the
reader with all the facts that were consid-

By JOSEPH RILEY

ered when designing for home construction
a representative type of “B” power supply
device which incorporates the most up-to-
date featurcs permitted by present-day stand-
ards of components., In other words, rather
than to present arbitrarily a list of the parts
which' enter into the construction of any oue
type of "B” power-supply unit, it is its pur-
pose to discuss the various requircments of
the several parts employed, and the device as
a whole, and then to describe the mode of
assembly which is most satisfactory.

In general, *
power circuits may
conveniently be di-
vided into three parts:
first, the transformer-
rectifier unit; second,
the filter unit, and fin-
ally the voltage-di-
vider unit, Under the
first classification
come the transformer,
which steps up the
house current to a

The front view of the
socket power unit. The
terminals shown below
the resister controls are
those connected to the
receiving set.

suitable value, and the rectifier element,
commonly a tube, which alters the character
of the stepped-up current from alternating
to pulsating, direct.

i e, SR

T is the power transformer, CK, the choke; C1-C2, 0.1 mf. condensers: C3 to C7, filter-con-

denser block, R1,

fixed resistor, 50,000 ohms; R2, R3 and R4, variable resistors; V1,

rectifier;

V2, voltage regulator.

* Rap1o0 News Blucprint Article No. 39,
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POWER TRANSFORMER SHIELDING

The transformer which is selected for use
in a “B” power unit must be so designed
that, when it is in operation, its core lamina-
tions will not produce a 60-cycle hum, which
is usually the result of loose assembly. The
better types of transformers now available
overcome this difficulty, not only by clamping
the core-pieces substantially together, but by
imbedding the cntire transformer assembly
in a wax compound. Of necessity, the

transformer must be enclosed in a metal can,
which acts as a shield, to prevent the lines
of electromagnetic force set up by its wind-

oty f@

ings from interfering with ncarby pieces of
apparatus. There has been manifest recently
a trend toward the combining of the audio
amplifier of a radio receiver with the “B”
power-supply device. Where such a con-
struction is attempted, shielding attains spe-
cial lmportance as there is a possibility of
the audio units picking up the 60-cycle dis-
turbance, when the transformer is not suit-
ably enclosed. The grounding, not only of
the center-taps of the scveral transformer
windings, but of the transformer can itself,
is highly desirable and constitutes an addi-
tional safeguard against unstable operation.

THE RECTIFIER

As to the rectificr element, there are sev-
cral types which may be emploved: but spe-
cial attention is directed to the new gaseous
tube which will satisfactorily haudle currents
up to and including 125 milliamperes. This
is an |mportant item, because the use of this
tube in “B” power- supply devices enables the
owner of a multi-tube receiver to “power” it
from the lamp-socket without the probability
of opcratmg the power unit at its limit of
handling capacity.

With the usual five- and six-tube sets, this
reserve power, which constitutes a large mar-
gin of safety, makes for an unusually stable
receiver with little chance for overtaxing the
output limitations of the "B power- supply
device. So much for the transformer-recti-
fier section.

FILTER CIRCUIT

The filter section, that part of the “B"”
power-supply device which directly {follows
the transformer-rectificr section, has as its
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main function the smoothing out of the pul-
sations or ripples which exist in the current
as it comwes {rom the rectifier tube. The
alter consists oi a conmbination of choke coils
and condensers, the chokes acting as a
smoothing agent and the condensers func-
siening in the dual capacity of snoother and
storage tank, It is the business of the chokes
to retard or impede the series of pulsations
maniiested in the direct current delivered at
the rectifier output. At the same time the
chokes must not have a Ingh direct-current
resistance; otherwise there would be too
sreat a reduction in the voltage available for
use at thie power-supply output.

The use of a rectifier tube such as the new
125-milliampere gascous t(yvpe imposes cer-
tain requirements on the apparatus used in
the filter circuit. [irst, the chokes must con-
tain plenty of iron in the core: that is, the
core must be quite “husky” Second. the
coils must be wound with lheavy wire. so
that they will not offer too great a D.C. re-
sistance.  The air-gap of the core must he
such that the chokes will pass satisfactorily
100 milliamperes of current without saturat-
ing the iron. The chokes (two are em-
ployved) may he assembled in one container,
and should be enclosed in a metal shield for
the same reasons as in the case of the trans-
former.

GOOD CONDENSERS NEEDED

The condensers composing the storage
tank of the filter circuit must meet certain

110 V. AC. 2

The schematic diagram of the “B" socket-power unit, using a full-wave rectifier tube and 2

voltage-regulator

requirements which fix their practical worth.
First. they must be of the proper capacity :
that is, the several condensers contained in
the block must not be lower in capacity rat-
ing than the label on its iront indicates.
The only way to be sure that the condensers
finally selected are satisfactory in this re-
spect 18 to purchase units which have made
a reputation for themselves and which are in
every way cntirely reliable. Second, these
condensers should be of a voltage rating

for the 90-volt tap.

which makes them satisfactory for the par-
ticular type of “B” power supply in which
they are to be emploved. This factor de-
pends largely upon the transformer which is
sclected to work with the type of rectifier
tube employed.

For instauce. in some filament types of
rectifier tubes ouly a 300- or 400-volt sec-
ondary winding on the transformer is needed.
because the rectifier system is of the half-
wave type. However, when the tube under

CASES OF T, Ck,Ci-C2,C-34-5:67
GROUNDED TO METAL BASE.

_-—-FLEXIBLE WIRE.
’

»

LI

Ry

GROUND CLAMP USED TO MAKE
CONTACT TO SHELL OF TUBE BASE,

The wiring diagram of the complete *'B” socket-power unit.

(o) - [}
‘-—1}.\
F = -
S TL )t *~4B-GROUNDED TOMETAL BASE HERE.
1
B4RF DET. B+ B- o L il
@ 8 o S— 7= -
I | o} l ,%" BRILL ’I]E: DRUA - [
g [ [ - i ? | ' =2
: . LT T’IF B
4 | 5 Iy
R /R i T lszoRuL !
A //Ra i L"‘E | F QHOLE;( ! o _f:feo,
EXXXY S -‘ :f) ! .*—-
¢ {f‘{“ gL : i ! ! ""'%
——— - ;

The three resistors, R2, R3 and R4, are mounted on the rear of the seven-inch

insulating panel, the drifling layout of which is diagramed in the lower right corner,
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discussion is employed as the rectifier in a
full-wave circuit. then the transformer nec-
essarily must have a higher secondary-volt-
age output, usually in the order of 300 or 600
volts. Since the voltage drop across the rec-
tifier tube is only slight {a merc fraction of
the output voltage oif the transformer sec-

BRASS MESH SOLDER-

e ,ED TO FRAME
e geee o = N
., To5 t-u:':i.f_- s

‘i-—_‘ L \"\-\\’ !
SUGGESTED ™. ™ |.-*

TYPE OF MESitin,_ .~ e

=

ondary), it is well to choose filter condensers
which are rated at a working voltage either
equal to or in excess of the transformer’s
secondary-voltage output. This is a par-
ticularly important point: becanse if a poor
make is selected it is quite probable that such
a filter unit will be short-lived. One or
more of the sections may break down, mak-
ing them useless and endangering the others.

VOGLTAGE REGULATOR USED

Together with the filter section of a “B”
power supply may very well be considered
the nse of another new product, the three-
element voltage-regulator tube. The inclu-
sion of such a tube in a "B” supply circuit
presents several advantages.  First, hecause
the tube has the property of functioning like
a condenser in smoothing out any slight rip-
ples which may have been incompletely fil-
tered by the chokes and condensers. it makes
possible the sclection of a condenser bank
with less capacity than was formerly re-
quired. In the older types of “B” power-
supply units it is customary to have a con-
denser bank consisting of a total of 14 mic-
rofarads, composed of five sections, as fol-
lows: 2, 2, 8 1, 1 mf. each. With the use
of this regulator. which is known as the type-
R tube. a condenser bank totaling only 12
microfarads is sufficient. The main purpose
of the tube is to maintain at a steacdy figure
the voltage from an intermediate tap at the
output of the complete “B” power supply
unit., regardless of the total current drain,
which might fluctuate under varying condi-
tions of load.

The prevention of “motorboating,” that
troublesome noise which prevents satisfac-
torv reception of radio signals when the re-
ceiver is powered from a poorly-designed
power-supply device, is attributed to the in-
clusion of a regulator tube to maintain the
intermediate voltage at a steady value, Prob-
ably one of the most scrious objections to
former types of regulator, or “glow” tubes,
as thev were called. was the tendency to
oscillate and thereby introduce into the out-
put of the power supply noises and other
disturbances. often of such disagreeable na-
ture as to make reception virtually impos-
sible, But now. after many months spent in
careful research, there is available a tube in
which these disadvantages are not present.
Besides the usual two elements, which have

CONSTRUCT-
ION
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Details are given here
for making the cover
that fits over the ap-
paratus. Heavy brass
mesh is soldered to
the brass end-strips,
leaving a 7 x 4Y%-inch
space tn front for the
panel carrying the
resistors,

LB NI EL T

heretofore been found in regulator tubes,
there is incorporated in this type a third or
“keep alive” element and its associated cir-
cuit. The complete “keep-alive” circuit is
unique in that it consists of a tube within a
tube ; the inuer one is operated from a point
of high voltage off the filter circuit at no-
load and keeps the gas within the tube in an
ionized state, If, for any reason, the voltage
across the operating electrodes should fall
below a value required to maintain the gas
in an ionized state, the potential of the third
clement will be sufficient to maintain ioniza-
tion. A 50.000-ohm resistor is employed be-
tween the filter circuit and the tube to mini-
mize the additional drain on the rectifier and
filter, and limits this parasitic current to ap-
proximately three milliamperes. (FFor a com-

ey e A o N
The arrangement of the i 1 i r
apparatus on the sub- 33 Jll' . ' - o ui
panel is illustrated at ‘.: 4 : ——33—1?‘- 2
the right, with all neces- i N 0 i o
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plete description of this tube sce page 346

of Rapio Niws for October, 1927.)

REQUIREMENTS OF RESISTORS

As with cverything else which may be
classed as radio apparatus, resistors suitable
for use in “B” power-supply devices have
not been left unchanged. Not being entirely
satisfied with the existing types of resistors.
some manufacturers have made great strides
in the perfection of this very necessary piece
of apparatus; and this scason has brought
forth the wire-wound, high-current-capacity
types of variable and fixed resistors.

One in particular has claimed the attention
of the writer and has been included in the
construction of the "B” power-supply cevice
described here.  Nichrome wire. it was
found, contains all the essential features
which are necessary to a good resistance
wire and, in the units employed here, this
wire is first wound by machine on an ashes-
tos-covered core, which is in turn then
wound on a slotted or grooved form of iso-
lantite, an insulating material of high qual-
ity. A sliding arm makes contact with the
various turns of nichrome wire and insures
a constant perfect connection.

THE CIRCUIT

_ Before starting the construction or select-
ing the parts, the circuit diagram shown on

(Continited on page (698)

%!!!EII![I[l!IIII.lHIIIIIIIIIIIlIlJIIlIII!IIIIlIIIIIII'III!lil[lliIIlEIlIJlIIlIII!IlIl’I]lIIIIIIIJII!II}IIII!IIIJ!!!!IElIil!'IiII!!iII[IIIIIiiIlllillﬁillililllllllllllll AT R A W A R
SYMBOL |Gumty| NAME OF PART REMARKS MANUFACTURER %
2 | A _|Powar Transforser | 300 wolt dary 1 l90,01,0003,0e,08 é
_ck |3 [Pilter Chokse | Twa colls in elngle ¢ase LT G I F F P . 3
riez2 12 Biffor Cond 2. .1 wl, unite 1 2 13 16,1718 149 133
g3, |1 |condenser Block | 2,2,6,1, and ] af, b2 13,16,17.18.19.34
Rl 1 Pized Resistor | 50,000 ohms, wire wound type 3 | 19,20,21,22 34 o
R2 1 | variable Resistor | 2,000 ohms, wire wound typs 3 { 21,23
_ R3,B4 | 2 |Varisble Resistors | 5,000 ohms, wire wound typs 3 -
n 1 [Rectifier Tube 125 millinihere gnsecus typs + | 28,29 o
_ ¥ 11 |Regulator Tube Thres-slemant type I .
2 | Tube Socxete | UL type 1 51%6,10,12,15,71,23,24,25,26,27
——— |5 |Binding Posta — & 1721232530 @@
1 { Front Pamel |7 %4 X 3/16 toches | T | 31,32
o ﬂ.ﬁconnecuon Wird Insulsted o . 8 17.33
T T uetal sheet 9 X 13 inchés; for base - -
5 1" angle Brees b -
_ 40 % | 3 Flat Brass Strip |)= For protective tMaing _ ]
o $0 » ] 12 Wide * sheet }

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

4 Raytheon Mamfecturing Co. -

! Wational Cocpany, Inc. 2 mahiltes Opmden sey
S Wi jsEin Manufagtuling Co.

_3Elestrad, Inme.

Carperation -
6 A, H, EbY Manufecturing Co.

28 Q.R.8. ¥usic Comdany _
31_Apericen Hard Fubber Compeny
34 Polymet Usmulacturing Co.

20 = Mep.o 6
32 Permice Snsulajion Comzany
35

_7 Micarta Fabricaters 8 rgrpigh MipeCisgany 0 Pecupan Klestrie Joegany 0T
10 Silver ¥arshall, Imc. T B tras AT 12 Genarel Radio Cowpany k=
13 _Jefferson Electric Mg, Co. |+ Tnardarsos Liectyi¢ M7z, Co. 15 Loster 7. Wuter - =
16 fToba Deutscheann Cozpany _ 17 Acma ¥ire Company ~ 18 Potter Wapufacturing Co. =
19 Asrowox Wireless Cocpany 20 w, ird Erectric Compeny 21 Amaco Products Company o=
11 Carteér Radic Corpany 33 Pilot ﬂ.etrte Coxpany Da J\:r P;:du:t-‘ml;pu% =
75 Flectrical Ressarch Lab.{EAUAJ 26 Horvert H, Frost, Imc. Procies Manulecturing Co.

i = "6; = [T 30 XL Radio Laboratoriss

iz

33 Belden Manufecturing Co.
30 .

A2 38

39

are qogvighl 1n77 L3 Feb Co

# THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
: USED IN THE ORIGINAL EQUIPMENT DESCRIEED HERE.

I you use alternale parts insiead of those linted in the fust column of manufacturers, be careful 10 allow for any passible difference in size from thosa
onginally used in laying out and drilling the pancl and sgb-base.
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Is Voltage a Certain [ndication of Merit?

A Study of the Requirements for a Satisfactory Plate-Current Supply Unit

HEN “B" power-supply devices

first made their appearance on the

radio market, not so many years or

—i{or that matter—months ago,
there were in the mind of the public in gen-
eral many misconceptions regarding  their
proper nse.  Gradually most of these errors
have heen corrected, until now the average
vadio sct owner has a rather clear idea of
just what a “B” power unit is and what it
will do. There still exist. however, a iew
erroncous ideas that can well stand correc-
tion.

One such is the present-day method of
differentiating, between various "B” socket-
power umits, cmployed by the average radio
dealer. He has learned the necessity for
using a high-resistance voltineter for ¢heck-
ing “B” units. Hc has, undoubtedly invested
in one or more of the special instruments
made for just such a purpose. Having
such an instrument, however, it is not very
long hefore he notices that some power units
give siightly higher voltages than others.
Perhaps, at onc time, he has actually ob-
tained better performatice from a set when
using a “B” power unit with a higher voltage
autput than that of another power unit. The
result is that he soon considers his voltmeter
as an indlicator of merit and begins to judge
the excellence of “B" units solely by their
voltage output. The higher his voltmeter
reads the greater, to his mind, the merit of
the power unit,

A SELLING ARGUMENT

As a result, manufacturers’ salesimen soon
found that they had trouble in selling their
“B” units to a dealer unless these could
furnish a higher voltage output than their
competitors. Consequently, the manufac-
turers began to raise the output voltage of
their “B” units.

\Within certain limits, such a general trend
toward higher-voltage “B” uunits was a very
desirable event. The 171-type power tube
came along ahbout the same time. and the
higher voltages were necessary for its most
successiul operation,

Rut, there is always danger in going from
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Fig. 1. This chart shows the voltages de-

livered, from given wvalues of “the supply

source, by a 60-milliampere rectifier tube. as

the load upon it varies, up to an amount in
excess of its rating.

By JAMES MILLEN

Equal output voltage—what about the regu-
lation and the margin of available power?

one extreme to another like the proverbial
pendulum.

A year ago. the average “B” socket-power
unit would not supply sufficient power at a
voltage high enough to operate. to the best
advantage, a receiver employmg a 171-type
power tube. Today the average high-grade
“B” unit meets this requirement. But still
the tendency scems toward even higher volt-
ages; not because of sound engineering prac-
tice. but because of the dealers’ no-longer-
valid method of using voltage as an “indica-
tor of merit.”

What is the voltage and current that a
“B" power unit should deliver to the aver-
age radio recciver in order to insure the
optimum performance?

WHAT IS REALLY NEEDED?

First, let us consider voltage. The highest
plate voltage is used only for the power tube,
which may be of cither the 112 or the 171
type. Because of the greater undistorted
volume ohtainable from a set equipped with
a 171 power tube in place of a 112 tube. the
former is more gencrally used. According
to the tubc manufacturers. the optimun plate
voltage for use with this tube is approxi-
mately 180. As all of she other tubes in a
receiving sct operate at a plate voltage less
than 180, this power-tube voltage determines
the maximum voltage which the “B™ umit
must deliver, while supplying sufficient cur-
rent to operate the receiver.

As a result of the study of the character-
istic curves of the general-purpose tubes and
the collection of data on the current drain
of various popular comnercial receivers. it
has been found that the great majority of
sets impose on the “B” power unit a total
load between 30 and 35 milliamperes. There
are some sets that draw as much as 40 milli-
amperes, but they are very few,

In order to segregate this total load juto
its various componeuts, the following data
are given:

“B*" current
in milliamps,
Average R.F. amplifier per stage.
at 671% volts .. ... . ..ieiiiiiana 2.5
(usually 2 or 3 stages)
Average R.F. amplifier
at 90 volts
(usually 2 or 3 stages)
Average A.F. amplifier per
at 90 volts ... ....... ... . .
(usually one stage general-purpose
tube)

171-type power tube at 180 wvolts....20
(40.5 volts—*“C" bias)

This gives from 32.5 to 37.5 milliamperes
as the total “B” current reguired for the

stage,
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‘tube gets

average set. (Notc: the detector tube is
omitted, as its drain is quite negligible—
usually well under 1 milliampere.)

Thus. to meet fully the requirements of
the average receiver, a “B” power unit nced
be capable of supplying but 40 milliamperes
at 180 volts. Granted that it is well to have
a little margin for good measure, in order
that suffictent power at a high enough volt-
age shall be still obtainable as the rectifier
fairly well along toward the
natural end of its uscful life—let us sct the
maximum desirable rating as 60 milliamperes
at 180 volts. \Why then, go further? Surely
there is no use, at this time, for higher volt-
ages, or higher currents at the same high
voltage.

Far better would it be for the manufac-
turer to provide for the absorption of the
power, in excess of 00 milliamperes at 180
volts, by means of a parasitic-load resistor
or a voltage-regulator tube located within
the power unit in order simultaneously to
improve the voltage regulation and to de-
crease the effective output impedance.

PURCHASE OF NEW TUBES

While on the subject of the fallacies re-
garding “B"” power units which are enter-
tained by the radio public to a considerable
extent and by the radio dealer almost uni-
versally, it may be well to say a few words
about replacement of rectifier tubes.

It seeins to bhe generally believed—par-
ticularly by radio dcalers—that, when the
rectifier tube in a “B"” power unit has served
its useful life and the time comes for its
replacement, it must be replaced by a tube
of the identical rating. \While this 15 a safe
rule to follow, in some cases it deprives tle
nser of the advantages to be gained from a
newer development, or from a reduction in
the cost of a formerly higher-priced device.

At this time both of thesc reasons apply to
the use of the Raytheon 125-milliampere
rectifier tube as a replacement tube for the
original 60-milliampere tube.

There are now, according to all available

(Continued on page 708)
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Fig. 2. A comparison of the curve for a 125-

milliampere tube with the preceding diagram

will show how much the margin of reserve

power counts for in holding voltage steady
as the current drawn increases.
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HE man who possesses a milliam-

meter never need find trouble-hunt-

ing a long or laborious job; for, if

properly used. this simple instrument
is capable of tracking down almost every
common fault to which the radio receiving
set 1s liable. The most suitable instrument
for general radio use is one reading from
0 to 25 millinmpercs, or 0 to 50 if the tubes
are such that the total current consumption
of the set is high. In any case, the maximum
reading of the milliammeter should be large
enough to enable it to record the total plate
or “B” current of the receiving set with
which it is to be used. The milliammeter
may be wired permanently, as shown in Fig.

e
£
St N,
[

§
e . ™

==+ METER

. ___.||||_______,LI

BATTERY

FiG 3 A.f. TRANSFORMER

Either the primary or the secondary of an
audio-frequency transformer is quickly tested
in the manner shown above,

1, between the 'B—" binding post and the
negative post of the “B” battery; or it can
be brought into use Just as it is required,
being placed in the position indicated when-
ever a breakdown occurs.

The first thing to da with the milliam-
meter is to read with it the normal plate
current of each tube in the set; this may be
done by placing the tubes one at a time in
their proper sockets. Next take the total
“B"” current for the ivhole apparatus. A
careful note should he made of the figures
ohtained, so that thev may be referred to at
any time, should the set not be up to form.
The figure for the total current when the
set is functioning properly may be regarded
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“0ld Sleuth’>The Milliammeter

How This Handy Instrument Detects the Guilty Parts

At the left, two specimens
of instrurmnents of a high
degree of accuracy, suit-
able for such work as
this article describes, in
mountings suitable for
convenient use on the ex-
perimenter’s table.
Photos by courtesy of the
Jewell Electrical Insiru.
ment Co, and the
Weston Electrical Instru-
ment Co.

mal temperature.”” The milliammeter, in
fact, helps to diagnose radio diseases just as
a clinical thermometer helps to diagnose
those of the human body. In addition to its
value as an aid to trouble hunting, it will act
also as an infallible detector of distortion in
reproduction.
TESTING REPRODUCTION

\When the radio set is switched on, and a
broadcast station tuned in, the needle of
the milliamimeter should swing to its normal
reading and, once there, it should remain
dead steady, If you find that the needle
shows a tendency to kick when certain notes
are plaved or sung. or when sibilant con-
sonants (such as “S,” “SH,” *“SCH,” “CH,”
and *Z") occur in speech, you know at once
that your reproduction is not all that it should
be; for this symptom shows that distortion
is taking place from1 one of two causes.
Either the output tube is being overloaderd by
being called upon to han(llc more energy
than it can deal with properly, or the “C”
voltage is wrong, causing the working point
to be either too high or too low on the
“characteristic.”

Fig. 2 shows diagrammatically what hap-
pens in these cases. If the working point is
too high, positive half-cycles cause grid cur-
rent to flow and mutilation of the wupper
halves of wave forms takes place; if it is
too low, negative half cycles take it down to
the hottom bhend, producing re-rectification
and mutilating the lower halves of the wave
forms in the plate circuit.

When the milliammeter kicks during re-
ception try first of all the effect of altering
the ““C” voltage. You may find that just a
little more or a little less will bring the
working point to the middle of the straight
portion of the characteristic and keep the
needle steady. Supposing, however, that no
alteration of the “C” voltage produces the
desired result, it is most likely that the tuhe
is being overloaded, as shown in Fig. 2C.
You can test for this by de-tuning a little,
which reduces the amplitude of the grid

as the radio equivalent of the doctor's “nor-  swing reaching the last tube. Should de-
'ur L.So—
i
B+ B+ B+ cH T-
R.F, DET.  MAX. MA.
~
FiG | T0 "B'-

The best position, generally speaking, for the permanent mounting of a milliammeter in a radio

set is between the "A
common terminal.

A+" post and the *“B-=" battery lead-—if these two, as usual,
When this connection has been made, the normal plate current of each tube

have a

in the set should be noted for future reference.
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By RALPA W. HALLOWS

tuning steady the needle. then you have been
trying to get a volume of sound rather
greater than the radio set is capable of giv-
ing with the particular tube in the last socket.
To obtain such signal strength without dis-
tortion, a tube of lower impedance is re-
quired.

WHERE TO START

Now for the milliammeter as a trouble
sleuth. We will suppose that some evening,
when you switch on the set, it is either off
color, giving much less than its wusual
signal strength, or that it is altogether silent.
Obviously there is trouble somewhere: the
milliammeter will help you to see exactly
where and what it is. Should there he com-
piete silence, see before doing anything else

T - ]
| ® csins 100 smalt WORKING
WORKING POINT TOO HIGH (

UPPER HALVES OF WAVE- Y MA—~

FORM FLATTENED OWING
T0 FLOW OF GRID

1
3
CURRENT i
1A
1
: 1
S5
ol [
WORKING ® c Bias 100 BIG ’
POINT WORKING POINT TOO LOW|:

LOWER HALVES OF WAVE
FORMS MUTILATED BY
U BOTTOM BENDING.

© vave overioaped.

THE POSITIVE HALF /|
WAVE 15 FLATTENED .
OWING TO GRIDEURRENT, | |~
| THE NEGATIVE THROUGH ﬁ
BOTTOM BENDING. D
| FIG. 2 «

These sections of the ‘*‘characteristic curve”

of a tube show what happens when ecither

incorrect “C’" bias is used, or the tube {in

the last audio stage) is overloaded by power-
ul signals.

that the acrial and ground leads are con-
nected and that the grounding switch is in
the proper nosition for reception. Many a
radio man has spent profane hours in a
fruitless endeavor to track trouble, through
neglect of this scemingly obvious precan-
tion. Certainly I have: so have Blank and
Dash and Asterisk. What, you have too?
Fine, let's shake!

Next see what thc milliammeter has to
say about it. In practically every case where
the set is completely silent, the rcading will
be either normal or helow normal. We will
discuss the indications given by these read-
ings in a moment.

Weak signals of exceptionally poor quality
may be accompanied by a milliammeter read-
ing that is higher than it ought to be. Such
a reading indicates that the trouble is due to
one of three causes. There may be a short-
circuit, partial or complete. In this case
the flow of current will generally he suff-
cient to send the needle of the mulliammcter
right over against its stop pmn. A figure
just a few milliamperes above normal means
either that the "C" battery is run down or
that there is a disconnection, probably in one
of the AF, grid circuits. Test the voltage
of the “C” battery first of all. In most cases
it will be the culprit. Should the “C” bat-
tery be up to the mark, one of the A.F. grid

(Continued on page 700)
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HE discovery that radio wavées, un-
like their first cousins. light waves,
are able to travel in curved paths
around the surface of the earth and
thus he reccived in the Antipodes, was re-
garded with astonishment. In the first place,
it was definitely contrary to the theory then
existing and, in order to explain it, the so-
called Kennelly-Heaviside layer was postu-
lated. It is reasonable to suppose that sun-
light, falling upon the earth’s atmosphere,
mnay ionize it, and produce a layer of elec-

—
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G | CIRCUIT USED FOR INTENSITY
MEASUREMENT OF SIGNALS.

The circuit employed by Dr. Appleton to
measure the fading of signal strength.

L

trons at a high level. It has been shown by
Larmor and others, that a radio-wave, enter-
ing this region, will be either absorbed,
retarded, or bent back toward the earth;
depending partly upon the amount of ioniza-
tion, partly upon the wavelength of the
radiation itself. It is thus possible to explain
many facts about radio reception.

No theory of the propagation of radio
waves over the carth's suriace will be com-
plete, however, unless it also explains the
large and rapid variations of signal intensity
and direction of propagation of the waves
as observed at night, and. to some extent
during daylight, particularly in winter. It
has been recognized for some time that the
phenomenon of “fading™ may possibly be due
to interference between the direct wave along
the earth and the wave reflected from the
Heaviside layer; but experimenters have
found great difficulty both in proving this
and in accurately describing the exact me-
chanism of the phenomenon.

Dr. E. V. Appleton. the well-known pro-
fessor of Physics at Cambridge. England,
has performed a series of brilliant exper-

LN
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RECEVER
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WAVES OUT OF #nasE”

RECER SR

Fgs
If the ground and the reflacted waves reach
the receiver's antenna in phase (Fig. 4) recep-
tion will be geood, but if they arrive out of
phase (as in Fig. 5) reception will be greatly
lessened.

The Cause and Elimination of

Fading

an Explanation of Some of the Troubles Experienced in Reception and Their

Possible Cures

By DONALD H. MENZEL

ments which deal with the crua of the ques-
tion. He and his collaborators first set out
to discover definite experimental proof of the
existence of the Heaviside layer.

MEASUREMENTS OF RECEPTION

The fact that temporary variations of sig-
nal intensity are experienced at night for
short-wave transmissions is well-known to
many broadcast listeners. In a normal case
of signal fluctuation, such as may be expe-
rienced with a receiver 150 to 200 miles
from the sending station, the variation of
signal intensity is so marked as to be notice-
able in the phones. In order to measure ac-
curately, however. the variation in inwensity,
Dr. Appleton discarded audible esiimates as
unreliable and obtained an accurate gauge of
intensity by means of a galvanometer. The

HEAVISIOE
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This_ diagram shows how a radio wave breaks
up into a ground wave and a reflected wave
and the path each travels,

circuit used is shown in Fig, 1. It employs
tuned radio-frequency amplification which is
coupled on the output side to a detector ¢ir-
cuit with a crystal rectifier and a galvano-
meter in series. In the preliminary cxperi-
ments, galvanoincter readings were taken
every six seconds and plotted to obtain a
curve. In the later investigations, however,
greater accuracy was obtained by recording
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Fig. 7. The influence of sunrise on the fading

of radio signals. Fig. 8. These curves con-

firm Heaviside’s theory, that waves are
deviated vertically and not horizoatally.

the beam of light reflected from the swinging
galvanometer mirror, on a moving photo-
graphic film.

Fig. 2 shows the general character of the
fading and its increase after sunset. In order
to explain the observed phenomenon, it is
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necessary to assume that rays of appreciable
intensity are reflected at night from the
Heaviside layer. These interfere with the
ground wave at the receiving station in such
a way as to produce fading.
WAVE INTERFERENCE

In order to picture the process. let the
reader refer to Fig. 3, wherc the two paths
are represented. Let us suppose, to make the
calculation casy, that the wavelength is 500
meters and the distance between the two
stations 100 kilometers (100.000 meters) :
there will be, then, 200 waves in the direct
path. If the reflected wave traverses exactly
twice the distance, the two waves will be
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F1G. 2 CHARACTER OF FAOING AFTER SUNSET.

This curve illustrates the variations in the
intensity of radio signals after sunset. The
fading becomes more marked.

“in phase™; i.e. vibrating similarly at the
receiver, as pictured in Fig. 4. Since the
crests of the waves coincide, the two waves
will assist each other and the recception will
be good.

Suppose, now, that the radio-station's
wavelength is changed from 500 to 498.73
meters. It is easily calculated that we will
have 200.5 instead of 200 direct waves. and
401 instead of 400 indirect waves. The extra
half-wave changes conditions. as shown i2
Fig. 5. The waves will arrive, “out of
phase.” vibrating in opposite directions. and
tend to annul each other. If the wavelengtl:
be further decreased, we have another max-
imum of intensity, and su on.

Prof. Appleton arranged with a broadcast
station that its wavelength should be sys-
tematically and regularly varied through a
small range, say ten meters. in the period
of half a minute. The coils used on the
receiver were specially wound with high-
resistance wire, so that broad flat tuning was
obtained. The results showed definitely the
maxima and minima predicted by theory and
further enabled the eminent investigator to
place the height of the Heaviside layer at

(Continued on page 696)
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FiG. 6. waves $INGLY AND TRIPLY REFLECTED,

How radio waves are reflected from the

Heaviside layer; two sets of impulses may

arrive at a receiver and interfere with ecach
other and the ground wave,
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RHints on Tuning The Knickerbocker Four

HE “Equamatic” system of variable

coupling, as employed in the Knicker-

bocker Four receiver (described in the

Qctober, 1927 number of Raplo
NEws), is a practical method for either main-
taining a constant transfer of energy be-
tween two circuits, or providing an auto-
matically progressive variation m energy-
transfer, directly proportional to the varia-
tion in the wavelength to which the circuits
are tuned.

In the case of the Knickerbocker Four
recciver, the Equamatic feature is used to
maintain practically constant energy-trans-
fer between the antenna and the radio-
frequency tube. It is also used to maintain
maximum permissible energy-transfer from
the detector-plate circuit back to the grid
circuit ; thus providing at all times, maximum
regeneration, but avoiding actual oscillation.

The operating efficiency of this receiver
will, naturally, depend upon the proper ad-
justment of the coupling coils and it is im-
possible to suggest one specific adjustment
that will exactly fit all the receivers that
have been constructed from the plans given
in the previous article.

Variation in detector-tube characteristics,
for instance, will cause cue receiver to re-
quire generally looser tickler coupling than
another receiver which employs the same
circuit and parts. Antemnas of different
sizes also require slightly different adjust-
ments in the antenna coupler. The aim of
this article is to provide an explanation of
the working and adjustment of the whole
system. With a thorough understanding of
these fundamentals, any constructor or owner
of a Knickerbocker Four can then make the
adjustments which will provide maximum
efhiciency for his particular receiver.

MECHANICAL OPERATION

For the moment we can disregard the pri-
mary coil of the R.F.-detector coupler L2,
(see October Rabpio NEws for circuit de-
tails), and consider only the rotor and stator
coils. The stator coil, or secondary, is
mounted on the baseboard of the set by
means of a bracket with a slotted base which
can be slid back or forth under the head of
the mounting screw, or may be swung around
to bring the secondary coil at any desired
angle to the front panel (or to the con-
denser shaft upon which the rotor coil is
mounted). The rotor coil is mounted directly
on the rear end of the shaft of the variable
condenser whicli tunes the secondary coil;
by means of a swivel this coil also may be

By JOSEPH CALCATERRA

placed at any desired angle to the condenser
shaft.

If cither coil is left in a position with its
axis at right angles to the panel (parallel to
the condenser shaft), there will be no varia-
tion in coupling as the condenser shaft is
turned ; because, at any setting of the rotor,
the angle formed by both axes remains the
same. This is illustrated in Figs. 1 and 2.
In Fig. 1, the rotor coil turns in the same
plane and therefore cannot vary its relation
to the stator coil. In Fig. 2, the rotor coil
is no longer parallel to the panel; but, never-
theless, the same angle is maintained be-
tween the axes of the two windings regard-
less of the setting of the condenser, when the
stator, or secondary coil has its axis at right
angles to the panel.

The minute both coils are so adjusted that
neither of the axes is at right angles to the
panel, the coupling between them begins to
vary. Thus, if the two coils are left parallel
to one another, but are swung around so that
their axes make an angle of 45 degrees to
the panel, turning the shaft through 180
degrees will swing the rotor coil around so
that, instead of its windings being parallel
to those of the stator coil, there will be a
90-degree difference. This is shown by the
dotted line in Fig. 3.

VARIATIONS IN COUPLING

In its practical application in the case of
coil L1 (the antenna coupler) in the Knicker-
bocker Four, this means that, if the axes of
the primary and secondary coils are made to
coincide at an angle of 45 degrees to the
panel, when the condenser plates are com-
pletely meshed, then when the condenser
rotor is turned to bring the rotor plates all
the way out, the axis of the primary coil
will have maintained its 45-degree angle to
the panel, but will be at right angles to the
secondary coil, imstead of paraliel. In other
words, the coupling between the two coils
will have changed from maximum to mini-
mum as the condenser’s capacity changed
{from maximum to minimum. At any inter-
mediate point in the condenser range the
coupling will have changed approximately in
proportion to the capacity.

Of course it is never desirable to reduce
the coupling to zero; because then there
would be no energy transfer between the

Jr SECONDARY COIL
L . (STATOR)

MARY COIL” 7
(ROTOR)

CONDENSER

SECONDARY

%
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R F16.1
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1f the axis of either of the primary or secondary is pawrallel to the condenser shaft there will be

no variation in the coupling. (Figs.

shown in Fig. 3

1 and 2) 1 i
the coupling is varied as the condenser is varied.

hen the inductors are in the position
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coils. Tt is, therefore, never necessary to
adjust the coils to an angle as small as 45
degrees.  An angle of about 58 degrees, be-
tween the axes of the coils and the plane
of the panel, is usually found to be about
right.

Whatever the angle of adjustment, the
two coils should always be parallel when
the condenser dial reads 100 (plates fully
meshed). This provides the close coupling
rgquired at high wavelengths. If the coupl-
ling is too close at the longer waves, it may
be decreased by sliding the secondary away
from the primary—still keeping the two coils
parallel.  These two adjustments fix the
maximum coupling. The range of variation
of coupling, and the minimum coupling re-
quired at the shorter wavelengths, are regu-
lated by changing the angle of the two coils
in relation to the panel. If the angle be-
tween the coil axes and the panel is 6715
degrees (2214 degrees between the plane of
the coil windings and that of the front panel)
the range of coupling will be 45 degrees.
That is to say, coupling at zero on the con-
denser dial will be equal to S50 per cent.
of the full coupling obtained when the con-
denser dial is set at 100; inasmuch as a 90-
degree change (fromn parallel to right angles)
in coupling 1s the maximum attainable range
and represents a change from maximnum to
zero coupling.

The range of coupling is always equal to
twice the angle formed between the front
panel and the plane of the coil windings at
maximum coupling. This is a good- point
to remember. Thus, when the coils are ad-
justed so that their windings are parallel to
the panel, there is no variation in coupling
as the condenser shaft is turned. If the
coils are adjusted at an angle of 45 degrees
to the panel, the coupling range will be from
maximum to zero, or through an angle of
90 degrees; and so on.

ANTENNA COUPLING

The proper degree of coupling of the
coupler L1 can be determined by two things:
first, if selectivity is adequate at the higher
wavelengths but not at the shorter, it will
be evident that the coupling is correct at the
high waves but too close at the shorter. In
that case the range of coupling variation 1s
too small and the angle between coils and
shaft should be decreased slightly. 1f selec-
tivity is adequate at the shorter waves, but
tuning is broad at the higher wavelengths,
then the angle between the coils is correct;
but the secondary should be moved farther
from the primary. This reduces the coup-
ling at the high wavelengths but has little
effect at the shorter.

The secon¢ consideration that governs the
adjustment of the coupling variation is the
tendency of the stage to oscillate. In the
R.F. stage it will be difacult to prevent oscil-
lation if the coupling is too close. This
will be most noticeable at the lower wave-
lengths. But, with the coupling range prop-
erly adjusted, the R.F. circuit will be easy
to neutralize and the selectivity of the re-
ceiver will be excellent.

FEEDBACK COUPLING

In adjusting the coupler L2 an approxi-
mate adjustment should first be made. An
angle of about 60 degrees is good for a
starter. Then, with the knob of the neutral-
izing condenser NC turned all the way to
the left, the dials are rotated until a station
is heard, or at least the “birdie” whistle
which indicates a station’s carrier wave.
Then turn down (clockwise rotation) on
the neutralizing knob, a little at a time,
until the whistle stops and the signals from

(Continned on page 658)
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Aerial and Ground Design and Connections

A Review of Some Common Types and Their Respective Merits

Fig. 2. At the left is

shown an aerial of the

cage type. which is sus-

pended in a vertical posi-
tion.

Below is illustrated a
typical aerial kit consist-
ing of A. stranded aerial
wire; L, rubber.covered
lead-in _wire: T, insula-
tors; R, lightning ar-
ester: G, ground clamp
and S, window lead-in
strip. With these acces-
sories a good outdoor an-
tenna can be erected.

Photograph by conrtesy
of Belden Ufg. Co.

A

FIG2
TO SET

T0 GROUND

N aerial properly-designed. witha good
ground conmection, can well he 1oql-gcd
upon as a radio-frequency ampliber
of the best kind. The response In

the set with uo acrial and ground s but a
very small fraction of that given with a
properly-designed cnergy-collector. It would
talke a very good R. I, amplificr, indeed, to
furnish to a set without an acrial signal-
strength which could compare with the re-
sults from the same set having a properly-
designed  acrial. There are aerials most
suitable for different purposes: every set
must have one of the types which will be
discussed.

A small antenna, such as a loop, gives
little energy to actuate the receiver and an
outside acrial causes considerably better re-
sponse.  An enormous antenna syvstem would
give somewhat better “pickup.”” but there
arc other considerations. Seclectivity is quite
a8 important as signal-strength: so that for
acnals there are definite sizes which give
hest all-around efficiency. It is geoerally
mderstood that a single wire, 100 feet long
is sufficient and hest for broadcast recep-
tion. Shortening an acrial always increases
the sclectivity; if it is made shorter and
shorter, finally but a few fect of wire will
remain and, of course. this is a very selective
acrial.  An ordinary coil of wire can he used
for an aerial on the more sensitive scts.
Since the received energy oscillates between
the aerial and ground, the ground connec-
tion mmst he equally good: otherwise a good
aerial may give only poor results.

ANTENNA DESIGN

Light-socket devices for use as antennas
conmtprise an attachment which screws into
the light socket; they are provided with a
small condenser which allows passage of the
high-frequency radio currents picked up by
the lighting wires but insulates the set from
the 110-volt line. The operation of one
of these lamp-socket plugs in a given location
cannot be predicted, but must be learned by

By CLYDE A. RANDON

experiment, as the conditions under which
the devices are used vary  considerably,
They are very inexpensive, however, and
are well worth tryving, for they may save
the trouble and expense involved in the erce-
tion of a regular outside aerial.

Sensitive sets may well use a loop for
reception with increased selectivity.  With
the more sensitive sets, the volume control
must usually be turned down on ncarby sta-
tions: so that a little loss in volume mat-
ters little, while selcctivity is better with
the smaller acrial. There are several dif-
ferent types of loop antennas; these all con-
sist, essentially, of a closed coil which is

connected to the receiver and serves for both
acrial and ground connections. Some dif-
ferent types of loop autenmas are shown in
Fig. 1.

At A is shown a common type: those
shown at both A and B have two lcads.
although three may be used. as in the type
shown at C. As a rule, the type shown at
B has the better directional characteristics.
These loops are supported on frames and
are free to rotate, so that the direction
which gives best reception may be used : thus
obtaining the highest volume and sclectivity.
In receiving nearby stations, the loop may
usually be turned in any direction, with very
little noticeable change in volume; but sta-
tions distant a few miles or more will give
a very large increase when the loop is prop-
erly “oriented.”

The three leads from a loop are simply the
ends of the winding and a tap taken off the

Three different types of loop antennas.

wWWW americanradiohistorv. com

A commercial type of locop antenna shown
diagrammatically at the bottom of this page
(Fig. 1A)

center of the winding. Some scts require
a center-tapped loop. The loop may he
tuned, and somewhat better results thus ob-
tained, if it is shunted by a variable cou-
denscr, say a 23-plate size (.0005-mf.).

SPECIAL FORMS OF LOOPS

Non-directional loops are often used,
where the listener does not care particularly
for any extra selectivity which the other
types could furnish. A good non-directional
loop may be made by passing a length of in-
sulated lamp-cord a few times around the
walls of a room necar the ceiling. This also
may be tuned for better response. A large
loop of this nature gives response approach-
mg that of an outdoor aerial. Another sug-
gested form of non-directional aerial, having
comparatively low resistance, is shown in
Fig. 2. The rcader will recognize this as
an ordinary “cage” acrial, used by some
amateurs for transmission. It has one lead
and is used with a ground connection. The
springs of a bed arc often used as an an-
tenna and these have non-directional char-
acteristics.

Listeners often ercct on the roois of their
homes large cage-aerial arrangements, cspe-
cially where there s no room for aerials of
the ordinary type. A large vertical-cage loop

(Continuted ot page 674)

F16.4

"hree diff l 1 A has its windings flat on the top and sides; B has
its windings all in the same vertical plane. and C is partly like A, except for a center tap.
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Changes in Freauency Due fo Shielding

An Authoritative Article on the Shielding Effects on Various Types

peared an article by this writer on "“The

Effects of Shielding,” which discussed

in general terms the effects caused by
the mtroduction of a grounded shicld into
the field of a radio-, or intermediate-fre-
quency, transformer. Emphasis was laid on
the fact that the presence of a shield de-
creases the ecfficiency of the transformer-
condenser unit. Accompanying  curves
showed how this efficiency reduction begins
when the shicld is as much as three inches
from the coil, the slope of the curves be-
coming greater as the distance between the

/SHIELD

PICK-UP COIL ~——

IN the July issue of Rapio NEws ap-

FI1G. |

——
o

SCILLATOR P

o

RF OR r/—' &\

TRANSFORMER

CALIBRATED

CONDENSER
SHIELD

The general layout of the instruments used in
the tests herein described.

shicld and coil is decreased. It was stated
that a grounded shield in the proximity of a
tuned unit may change the resonance-ire-
quency of the unit, giving the effect of
poorly-matched parts.

In the present article we shall consider
both the cause and the effect of this change
of frequency.

METHODS OF MEASUREMENT

Fig. 1 shows the gencral layout of the
apparatus used in making the measurements
shown by the curves. The radio-frequency
oscillator was of standard design and capable
of producing a wave with a fairly constant
amplitude, having a frequency range of from
500.000 to 1.500.000 cycles. The mtcrmcdlate-
frequency oscillator was essentially the same
as the one used for radio-frequencics, except
that the inductances used were of a con-
siclerably  higher value. The frequencics
which this oscillator was capable of pro-
ducing ranged from 33000 to 90,0600 cycles
per second. The vacuum-tube voltmeter,
which was used to measure the peak of the

of High-Frequency Transformers

By HAROLD A. ZAHL

voltage component of the current, was iden-
tical with the one described by the author
in the July Rapio News. To eliminate the
inductive and capacitative effects of the
voltmeter circuit, the secondaries of the
transformers tested were coupled inductively
to the voltmeter.

Had absolute measurements of the voltage
been required, one would have had to con-
nect the voltmeter directly to the terminals
of the secondary. The problem studied in
this article made use of the voltmeter in in-
dicating only the resonance-frequency and
not the secondary voltage. The two shields
which were used could be moved towards
the coils, the distance from which could be
measured to an accuracy of less than one
millimeter.

The process of experiment was as follows :
With the transformer (either a radio-, or
intermediate-frequency, twvpe) tuned to a
frequency such that the galvanometer of the
vacuum-tube voltmeter showed maximum
voltage transmission, two grounded shields,
perpendicular to the field of the transformer,
were moved by small intervals towards the
coils until they touched the windings. At
each position of the shields the oscillator
setting was changed to a frequency which
corresponded to the new resonance-frequency
of the unit. It was found that the resonance-
frequency of the unit increased as the dis-
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Several types of solenoidal R.F. transformers
were used t0 get this average curve.

tance decreased hetween transformer and
shicld.

While a reduction of voltage transmitted
is causcd by the presence of a shield in the
field of cither the primary or secondary coil
of the transformer, the change of frequency
is dependent only on the presence of the
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Fig. 2 shows average readings

of frequency change when

spider-web transformers were
used.

spider-web

Fig. 6 shows the change in
capacity needed to keep the
transformers in
the shielding
was varied.

resonance as

Curve showing how the ap-
parent inductance of the
secondary of a spider-web-
type radio-frequency trans-
former decremses as  the
shield is brought closer.
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shield in the field of the secondary or tuned
side of the transformer.

In another phase of this same experiment,
the oscillator-frequency was kept constant as
the shields were brought towards the coils,
while the capacity of the tuning condenser
was varied until resonance was obtained.

RESULTS OF TESTS

One might expect that, since the resonance-
frequency increased as the shiclds were
brought closer, that the capacity of the tun-
ing condenser would decrease, but such was
not the case; for, as the shields approached
the windings, the capacity required to main-
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A frequency change of approximately 9000

cycles occurred when intermediate-frequency
transformers were tested.

tain resonance increased. This point will be
discussed at more length further on.

Figs. 2 and 3 show how the resonance-
frequency of several types of commercial
radio-frequency transformers increased as
the shields were brought closer. Fig. 2 rep-
resents the curve obtained by plotting the
average values obtained when using several
variations of the spider-web-type coil.  IFig.
3 was obtained by using several solcnoidal
types of radio-frequency transformers.

We note that in the spider-web-type trans-
former, in which the change is greatest, that
there is a frequency change of from shghtlv
above 560,000 to 820.000 cycles. (The ire-
quency used as a starting point was taken
arbitrarily, If a higher initial frequency had
been chosen, the total frequency-increase
would have been slightly greater.) This
change of frequency for the spider- web-type
transformer, in terms of wavelength, mcaus
a change from 535 to 365 mcters.

The contrast of effects shown by the flat-
faced spider-wceb coil and the solenoidal type
is what one might expect. The former has
most of its field exposed to the shield;
while the latter, or solenoid, has the major
portion of its ficld within the coil. It is due
to 1ts enclosed field that the toroidal trans-
former boasts superiority. Measurements
show that the toroidal transformer is little
affected by the presence of a shield.

It is clear, then, that. for the great
majority of transformers, the position of a
shield in the construction of a receiver must
be taken into serious consideration; other-
wise, besides its absorbing current, it may
throw the entire sct out of balance.

Where intermediate-frequency trans-
formers are used, as in a superheterodyne,
we have a similar effect. though not quite as
marked. Fig. 4 shows an average curve ob-
tained from a set of four air-cored inter-
mediate-frequency transformers, tuned ap-
proximately to 45000 cycles per second,
where a frequency-change of about 9,000
cycles occurred.
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Curve showing how the capacity necessary to

maintain resonance increases as a shield is

brought closer to the windings of a solenoidal
type radio-frequency transformer.

RESULTS IN PRACTICE

Now let us consider what thiz might mean,
if applied (o a st in actual operation. Sup-
pose we have a superheterodyne using four
air-cored intermediate transformers, tuned to
43.000 cycles. We will assume that the trans-
xnl mers were reasonably well matched to be-
gin with, and all peaked at approximately
the same lrcqucnm Now suppose that a
crounded shield is brought imo the ficld of
one transformer.  The resonance-frequency
of the transformer-condenser nnit will shift
upward, the amount cc.pcntluu., on how close
the shield is to the transiormer’s secondary.
{i it shifted upward 3.000 cycles we would
have a condition something like that shown
in Fig, 5. Transformers 1. 2, and 3 would
amplify together at a firequency of 43.000
cveles. Transformer No. 4 would amplify at
20.000 cyeles,

This would mean, not only that, one trans-
tormer wonld be useless, but it would act as
an impediment to proper signal transmission.
This out-of-time transiormer would cause an
undesirable hump in the average amplifica-
tion curve of the entire intermediate stages.
Sidte-bands would be unequally amplified ; the
desired signals would not reccive the amplifi-
cation possible: and the receiver would lose
much of its selectivity.

Ii the prescnce of a shield shifts the
resonance-frequency of a tuned transformer,
we may ask: why not use this phenomenon
in bringing improperly-matched transformers
into resonance with the others? This would
be well enough if the shield did not ahsorh
cucrgy. In using a shicld to match a bank
of intermediate-frequency transiormers, we
must not everlook that what we gain in one
way we may lose in another. It will be ad-
vantageous to use a shield only in ascertain-
ing which transformers are not matched.

If introducing a 2rounded shicld into the
field of an [. F. tranzformer brings about
mare sclectivity or hetter tone quality, we
kiow that this transformer-condenser it
ix not peaked to corrvespond with the others.
As the shield increases the resonance-fre-
queney of the unit. we know that what the
transformer needs is less capacity across the
secondary. Oftimes, merely by trying other
condensers of supposedly the same capacity,
we can hring the unit into tme. This s be-
canse the capacity of many commercial fixed
condensers will vary from the rated capacity
sufficiently to bring ahout the desired change,

This method of wsing a temporary shield
lo determine an ont-of-tune transformer can
hbe applied only when that transformer is
operating at a frequeney below the average
frequency transmitted by the other trans-
[nrmers

The supcrhctc:odvnc fan should always
rementher that it is the proper finctioning
of the intermediate-frequency  stages  that
determines whether his receiver is real!_v a
“super” heterodyne.

THEORY OF THE PHENOMENA

Ti'e have unted carlier in the article how
the bringing of a shicld towards a tuned unit
tnereases the capacity necessary to maintain
resonance. instead of decreasing it as one
might supposc. Figs. 6 and 7 show the curves

obtained when using the same sets of trans-
formers as those for Figs. 2 and 3. Fig. 6
shows the curve which resulted when, at a
constant frequency of 680,000 cycles, the
capacity of the tuning condenser was varied
to tnaintain resonance as the shields were
brought towards the transformer coils, keep-
ing the shields perpendicular to the field.
A change of from slightly below 00035 mfd.
to 0008 mid. resulted. This effect is some-
what less for the solenoid radio-frequency
transformer (I7ig. 7), and still less for an
intermediate-frequency  transformer  ([Fig.
8). It is hardly noticcable when using a
toroidal type transformer.

In order to ¢xplain best this phenomenon
we must resort to some simple mathematics.
The formula for frequency is:

Frequency =
vVLC
In which L is the inductance in millihen-
ries, and C is the capacity in microfarads.
If we have two different resonant circuits,
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Curves showing how one intermediate trans-
former improperly shielded can throw the
entire unit out of adjustment.

both tuned for the same frequency, but having
different valucs of L and C, the following

is truc:
LC=L'C

In \\lnch L is the indictance in circuit
No. 1; C is the capacity in circuit No. 1;
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Curve showing how the capacity necessary to
maintain resonance increases as a shield is
brought closer to the secondary of a tuned
air-core intermediate-frequency transformer.

L’ is the inductance in circuit
C’ is the capacity in circuit No. 2.

Thus we see that, in these two circuits,
which arc tuned to the same frequency. the
product of the inductance and capacity of the
onc always equals the product of the induc-
tance and capacity of the other.

The introduction of a shield and the addi-
tion of capacity to maintain resonance ful-
fills the requirements of the above uquatlou.
L and C changing for each successive posi-
tion of the shicld. Knowing the changes of
capacity, we arc able to calculatc the changes
of inductance brought about by the presence
of the shields. Though the frductive value
of the primary of the transformer changes
also, we are interested only in the changes
of inductance in the sceondary. The change
in the apparent inductance of the secondary
(knowing its initial inductance} is expressed
by the following equation:

LC
c
Where, L' is the new inductance value of
the secondary; L is the original inductance
of the secondary: C is the ongmal capacity
of the tuning condenser; and C’ is the new
capacity requircd to maintain resonance.
This gives us a value of the apparent in-
ductance of the sccondary for each successive
setting of the shields, This has been plotted
for the case of the radio-frequency trans-
formers of_ the splde_r-we_b type. The result-
ing curve is shown in Ilig. 9. The apparent

inductance in this case was found to vary
from 162 to 70 microlenries,

NATURE OF INDUCTANCE

qu just why should the introduction of
a shield decrease the inductive value of a
(Continued on page 695)

No. 1;

The author with his testing apparatus. which is from left to right, vacuum-tube voltmeter.

variable shielding arrangement,

www americanradiohistorv com

R.F, oscillator.
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Photoelectricity, the Means of Television

The “Electric Eve’ and the Principle of its Operation

INCE the recent art of visual com-
munication—the clectrical transmis-
sion aud reception of, not only “still”
pictures, but also of the images of
objects in motion—has been demonstrated ex-
perimentally and successfully applied to many
practical uses (such as the commercial serv-
1ce of sending photographs by land wire and
cable, the broadcasting of weather maps
by rad:o, and the television transmissions in
this country and England) much descriptive
writing has found its way into print, mainly.
expressed in awe and with fanciful predic-
tions for the future; but very little has been
told of the scientific principles on which
these systems are founded.

Many branches of human knowledge have
been levied upon to furnish the appliances
of this art: for picture transmission is a
group aclue\ement the product of many
workers in varied fields of thought, in which
individual genius has played only a contribu-
tary part. Chemistry, mechanics, electricity,
and more specifically telephony, optics and
photoelectricity. have aided in its develop-
ment; and it is ouly through the study of
these sciences that we may expect to find the
answers to problems for which we have no
present solution.

Photoelectricity is probably the least fa-
miliar of the above-named subjects and. as
it deals with the-light-sensitive cell, which
has the same great importance in thlS form
of communication _as the “thermionic”
vacuum tube in radio broadcasting, the theo-
retical and practical aspects of this science
and the gencral facts regarding cells are
considered herc.

THE PHOTOELECTRIC EFFECT

The photoelectric cell itself is a converter
of light intensities into electric currents
which may be amplified and employed in ac-
cordance with ordinary electrical practice,
The conversion of light into extremely mi-
nute electrical impulses is brought about by
what is known as the photoelectric cffect,
This effect is due to the fact that an in-
sulated mctallic conductor leses negative
electricity when ilhuminated.  The loss of
negatwe electricity is caused by the emis-
sion of clectrons from the conducting sur-
face., Moreover, the quantity of electrons
emitted varies with the intensity of the light
which influcnces the action. Thus, stated in
the form of a rule, we say that the photo-
electric effect is proportional to the intensity
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Fig. 2. Two methods of connecting a photo-

electric cell m the grid circuit of an amplifier

tube, which is necessary in advance of 2 me-

chanical relay. One draws its current from

a battéry, and the other from the lighting
mains.

By JOHN P. ARNOLD

of the illumination and to the time during
which it acts. ,
- This proportionality between the intensity

Fig. 1 illustrates the construction of a photo-

electric cell. The sensitive material of the

cathode or ‘'plate” is deposited on the inside

surface of the glass, leaving a2 small window

of clear glass to admit light. The second

element, or anode, extends down the middle
of the tube.

Photograph by courtesy of General Electric Co.

of the illumination and the electronic emis-
sion is strictly true; and whatever apparent
departure irom this law is noted may usu-
ally be attributed to incorrect design or to
certain conditions of ionization which are
especially characteristic of the gas-type cell.

Investigation has shown that, for what-
cver metal is used as a conductor, there is
a definite wavelength at which the photo-
electric effect takes place. The minimum
frequency required to produce this phe-
nomena shifts continuously toward the red
end of the spectrum as the light- sensitive
material is made more electro-positive. (See
Rapto NeEws for June, 1927, page 1422))
As the “alkaline” metals (sodmm, potas-
sium, lithium, caesium and rubidium) re-
spond to radiations in the visible part of
the spectrum, these substances are used in
cells for visual communication.

The loss of electrons which a photoelec-
tric body undergoes when illuminated may
be observed to take place either in a vacuum
or in gases. This has led to the development
of two gencral types of cells, hoth using

www.americanradiohistorv.com

for the conductor or plate one of the alkaline
metais in the form of a hydride (a com-
pound of the metal with hydrogen), which
is more scnsitive than the pure metal. They
differ mainly that in one the plate is placed
in a highly-evacuated tube; while in the
other it is contained in an inert gas, such as
argon at low pressure. In the construction
of such cells great care is taken to prevent
oxidization of the plate and, -for this and
other reasons, they are more thoroughly ex-
hausted than the ordinary vacuum tube.

CONSTRUCTION OF THE CELL

To illustrate more clearly photoelectric
action, it is useful to describe the modern
cell. The PJ-1 and PJ-5, gas-filled and
vacuum types respectively, are taken as ex-
amples. These cells are 534 inches long and
the glass tube has a maximum diameter of
234 inches. The light-sensitive material is
deposited on a silvered surface, on the in-
side of the tube, with a connection leading
out through the glass. The only other cle-
ment is the anode. or filament, which has a
lead also brought out of the tube. A small
aperture of clear glass allows light to fall
on the plate. When a potential is applied
and the plate illuminated, a current flows
from the latter to the filament. Fig. 1 shows
the typical cell; but others vary in size, shape
and design.

Two methods of connecting cells to the
mput of the familiar three-element tube,
using either a direct or an alternating no-
tential across the terminals of the cell, are
shown in Fig. 2. Either the gas-filled or
the vacuum types may be used with these
circuits; the essential difference being that
the gas-filled cell. because of ionization,
passes a greater current. In the diagrams
P indicates the convenuonal symbol for the
cell. In order to minimize the effect of
tube leakage, the value of R lies between
one and ten megohms. Theoretically, how-
ever, the hlgher the resistance used, the more
sensitive the circuit will be.

Fig. 3 is a graph showing the current-
voltage characteristic curves of a gas- type
cell with direct current applied across its
terminals. These curves were taken at the
distances indicated from the source of illu-

mination, which was a 250-watt Mazda
lamp. :
(Continued on page 707)
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Fig. 3, The characteristic curve of a photo-

electric cell. As it approaches a given source

of light. proportionately less voltagg is re-

quired to produce unit Aow of '‘plate” current.

The “‘plate” in this tube, however, corresponds

electrically to the ﬁlzment of the ordinary
tube.
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HOME-MADE RHEOSTAT

ARIABLT rheostats, which provide a

fine control for the detector or other
criticat tubes, may he constructed casily
irom an old battery carbon, a rencwable fuse
(230-volt  100-ampere size), a knab, two
springs, and a piece of threaded rod with nut
to fit,

With a hack saw cut twelve carbon discs,
Tg-inch in thickness, from the battery car-
bon.  Next take a picce of 8/32 threaded
rod, two inches long, and a nut to fit the
thread. A hole just large cnough to pass
this rod is drilled in the fuse cap. The nut
may now he soldered outside the fuse cap in
such a way that the rod will pass through
the thread of the nut and into the hole in the
cap. With the rod in position, place a spring
on the inside of the fuse cap and hold it in
position by soldering a metal disc, the size
of a cent, on the end of the rod. A second
spring may now he placed on the inside of
the other fuse cap and the unit assembled as
indicated i the drawings.

In operation the twelve carbon discs serve
as the variabte-resistance element. When
they are stacked up under an applied pres-

A TBATTERY
N CARBON

FUSE LSDRINGS

CLAMP
LTS _|2 BATTERY CARBON

Parts which are available in almost every junk
box may be employed in the construction of
this efficient rheostat,

sure, the resistance is at a minimum; as the
pressure s decrcased, the resistance in-
creases.  The working principle is the same
as that of the carbon microphone, in which
various degrces of pressure are applied to
carbon grains. Several rheostats are on the
market which also operate in the same man-

ner.
—Contributed by F. L. Ulrich,

AN IMPROVED GROUND
CONNECTION

S most fans know, if the earth arotund
the ground wire or (where the water
pipes are used as a ground) the nipes is kept
very damp, much better reception is obtained.
Ag it i almost impmﬂih]c to keep the carth
damp, here is a suggestion how to make a
ground which will act like the hump on a
camel’s hack, hy storing up the moisture,
and keep the carth C()l‘ltllllld”y damp around
it.
The materials needed are several worn-ont
dry-cells of the round type; a picce of No.

14 insulated copper wire; and some char-
coal,

The first operation is to remove the zinc
case from a dry cell 1utact with no deter-
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FILL WITH
CARBON AND
/ CHARCOAL

Worn-out dr g-cell batteries of the round type
may be used to advantage when making a
ground for your set.

oriated spots. Then measure the diameter
and cut two pieccs of zinc sheet to fit the
top and bottom of the cylinder. One of these
15 put in the bottom and soldered in place,
The next operation is to crush up carbon, ob-
tained from the dry cells, into lumps about
half an inch in diameter and enough to fill
half of the case. Then procure enough char-
coal to fill up the remaining half. Put both
the carbon and charcoal into a pan of water
and let it stand twenty-four hours.

Next punch the zinc, all but the bottom,
full of holes with a leather punch, and fill
it with the carbon and charcoal, allowing
about a quarter inch to put the top in. Mix
the elements well. Put in the top, ¢rimp the
cdge, and solder tight. Now scrape the in-
sulation off the No, 14 wire; a piece is re-
quired long enough to reach from the ground
post of your set to a depth of ahout three
feet in the ground. The insulation should be
scraped off clean for about 34 inches. Wrap
one turn around the binding post on the cell,
lay the remaining piece alongside the case
and solder it hght

All that remams now is to sink this into
the carth; the proper depth depends on the
type of soil; for clay, three feet is sufficient.
For sandy soil, put it about five feet deep
with a layer of pebbles around it. The loca-
tion should he either under a faucet or where
the rain will reach it. Before sinking it,
make sure the wire is tight on the binding
post. As an extra precaution solder may be
flowed over the nut to prevent its loosening.
If directions are followed, this ground will
he found very satisfactory.

—Contributed by Morris S. Burton.

POWER-CONTROL SWITCH

HEN using a “B” socket-power unit

and a six-volt storage hattery with a
trickle charger for the operation of a receiv-
er, it is sometimes necessary for the operator
to throw as many as a half dozen switches
when turning the set on or off. The diff-
culty is that, frequently, one switch is for-
gotten with very annoving, if not costly, re-
sults.

As a remedy for this trouble, several
manufacturers have placéd on the market
automatic relay switches, but they are ex-
pensive,

A switching circuit which is equally as
simple, and accomplishes exactlv the same
results, is shown in the accompanving dia-
gram. One standard D.-P. D.-T. switch and
a few feet of wire are the only parts re-
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quired, and these are far less expensive than
a power-control relay. The system is en-
tirely foolproof and may be installed by a
novice without ditheulty.

By throwing the switch from the left- to
the right-hand position the trickle charger is
disconnected from the power circuit and
fromi the "A" battery, the “A” battery is con-
nected to the filament circuit of the receiver,
and the “B” socket-power unit is connected
with the power circuit. Returning the switch
to the left hand position disconnects the
socket-power unnit, disconnects the “A” bat-
tery from the recciver, and counnects the
trickle charger with the battery and lighting

circuit. These two operations are the only
adjustments necessary in  controlling the
power to the receiver.

Another point of interest is that the

switching system may be provided with an
added use by raising slightly one of the
poles of the switch (the one connected with
the “A-+4" post of the receiver) with a small
piecce of metal. This change causes the
tubes of the receiver to light before the
“B” power is applied, and removes the lat-
ter before the tubes are extinguished. This

D.C. TERMINALS TO SET

D.P.D.T. switches, when connected as shown
above, provide a complete power control for
a radio receiver.

is the desirable procedure, as it prevents
voltage surges in the plate circuit. which
might possibly causc damage to condensers.

—Contributed by A. Ferrand.

REDUCING HUM IN A.C. SETS

ANY radie fans have found it difficult

to eliminate the alternating-current
hum in the output circuit of receivers using
the new A. C, tubes. In many cases it has
ben found that the hum is caused to a large
extent by the close proximity of the radio-
frequency and detector circuits of the set
to the wires which carry the alternating
current to the filaments of the tubes. By
twisting the A. C. wires the hum may be
reduced, but. in a compact receciver, it IS
sometimes necessary to employ shielding in
order to obtain results.

TFor the purpose of shielding the A. C.
wires it will he found that douhle armored
cable. of the type used in automobile light-
ing circuits, mav be uscd with success. The

(Continued on page 652)
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Readers desiring more complete information about any of the sets described below can obtain it by writing to Hook-Up Review Editor, RADIO NEWS.

THE MAGNAFORMER 9.8

FOUR stages of intermediate-frequency
amplification provide the superheterodyne
circuit used in the Magnaformer 9-8 receiver
with hair-splitting selectivity and extreme
sensitivity. Nine tubes are used in the set.
m a systermn comprising an oscillator, first
detector, four intermediate stages, second
. detector, and two audio stages, including pro-
vision for a 112-type tube in the first stage
and a 171-type power tube in the output
circuit.

All-modern features have been incorpo-
rated in the mechanical design of the set.
For tuning controls, lighted drum dials
controlled by knobs are employed. In con-
struction, practically all of the apparatus is
mounted directly on the sub-panel, and all

wiring is concealed under this panel in such
a way that it cannot be seen from above.
For making connections between the receiver
and batteries, or power units, a cable plug
is employed. Also, the battery switch is
mounted on the shaft of the rheostat, thus
reducing the number of controls.

In operation a loop antemna is used under
most conditions. as ample sensitivity is thus
available. For local reception ouly three
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Lettering in the schematic
wiring diagram of the
Magnaformer 9-8 receiver
(above) corresponds to
that in the picture on
the left: OC, oscillator
coupler; RF, intermedi-
ate-frequency transform-
ers; AF, audio trans-
formers; Cl1, loop con-
denser; C2, oscillator
condenser; Ri1-Sw, rheo-
stat and switch; OF,
output filter; P, volume
control. The jack switch
makes it possible to
change from three to four
Stages of intermediate
amplification,

stages of intermediate amplification are res
quired, but for distance four stages some-
times prove valuable. Such a change may
be accomplished by turning a switch-knob
on the front panel. If desired, an outdoor
antenna may he employved, to gain still
greater sensitivity, by connecting the antenna
coupler into the circuit; but this is seldom
necessary,

The parts required for the construction

form. The complete list of apparatus em-
ployed follows:

Five Magnaformer transformers, R.F. No.
61; one “Unicoupler,” CU. No. 71; two
Remler .0005-mf. variable condensers, and
two “Universal” drum dials; two Ferranti
A.F. transformers; one National tone filter;
one Samson R.F. choke coil; two Aerovox
.00025-mf. grid condensers, with mountings.
and two Durham 2-megohm grid leaks; one
Aerovox 1-mf. by-pass condenser and one
Aerovox .001-mf. fixed condenser; one FFrost
“DeLuxe” 400-ohm potcntiometer; three
Frost rheostats, one J30-ohm, one 10-ohm,
and one 10-ohm in combination with battery
switch; two amperites, No, 112, with holders.

Front "panel, 7x26 and sub-panel 9x25
inches, of fs-inch formica; two Benjamin
sub-panel brackets, 2 inches high; nine Ben-
jamin sockets; four Frost tip jacks: Yaxley
cable connector and plug; one Yaxley jack
switch; 12 feet Acme bus-bar (No. 14
round tinned) and 25 feet Acme flexible
spaghetti-covered wire; one wood block
$4x94x2 inch for the sub-panel’s center sup-
port and two 2-inch right-angle supports
for rear of sub-panel; wire, screws, nuts,
bolts and solder.

THE MADISON-MOORE “ONE-
SPOT” SUPERHETERODYNE

¢ NE-SPOT” reception is the chief

claim of the designers of the new
Madison-Moore Superheterodyne Receiver
for their novel eight-tube circuit. In the
past, reception with many reccivers of the
double-detection type has often caused an-
noyance due to two inherent difhculties ex-
perienced  with their design. One is  the
fact that, frequently, the “high beat™ of onc

Eight tubes are used in
the Madison-Moore "One-
Spot” superheterodyne
circuit (above). The rear
view (left) shows the ar-
rangement of parts: L1,
oscillator coupler; L2 to
L5, intermediate-fre-
quency transformers; Cl.
loop condenser; C2, os-
cillator condenser; R1

and R2, filament rheo-
stats: Tl and T2, audio
transformers.

st
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station would interfere with another station
whose wavelength corresponded on the dial
to the setting of the first station’s “high
beat.” Secondly, in many superheterodyne
designs, the reappearance of a station at
two or more points on the dial is quite pos-
sible. In congested broadcast areas these
two characteristics of the circuit detract
greatly from the utility of the receiver.

In the receiver under discussion a new
circutt is employed which gives the set ex-
treme selectivity, yet makes it incapable of
bringing any particular station twice within
the tuning range. provided the circuit is
properly adjusted. The way in which this
circuit differs from others is in the method
of providing the heterodyne action, and the
means of coupling the intermediate fre«
quency to the amplifyving tubes.

(Continued on page 694)


www.americanradiohistory.com

Radio News for December, 1927

643

ALMOST A PORTABLE

vI‘Ieft itcl;n from Rthe
Yy : New Haven LEvening Reg-
||\\&:%Fg:|m ister of Sept. 21: “The
ANY_ POUNDS .| average radio receiver
| contains_ _appreximately

1,500 POUNDS, includ-

ing the last screw and lug
and other minute parts.”
It must be that sets have
to be weighted down these
days so they won’t reach
out after too many DX
stations. Iley, Johnmnie,
gct me a coupla pounds!
Coutributed by H. A. Smith.

DOES IT RATTLE OR HONK?
thTh(i)s gim }\;;ns found in .

e Omala Bee of Sent. Wmm
{f(:)‘l‘}:l\{vllmrmusfor A U'l‘lO- ,E%OE;MW%%ED @‘T
3 A9 reception of D T ;
SOS signals is h(l*ing fitted ._.-g.srmce_ut_l !
to British ships carrying
only one radio operator,’”
Ve are sending Mike of
the lnvestigation Dept,
out on this story, as we
want to know whether the
signals come in hetter on
a Ford or a Stutz.

AND A YARD WIDE?

. Influence of the cloth-
ing industry on radio, ex-
pressed by an  advertise-
ment in the Detroit News
of Sept. 16: “An ALL-
WOOL horn gives you a
clear, rich, natural tome.”
You might think that the
shoemaker would stick to

R&DIC HABERDASHER
T e e e

his last and the tailor
to  his goosc; but then
- nobody s ever  satisficd
= L, with his lot in this world.
Contributed by Max J, Reynolds.
HUSBANDS, PLEASE NOTE
Marital order from a

caption in the Bridgeport
(Coin.)  Times Star  of
Sept. T0: “Check all eon-
nections, Permit no
WIFE ts wake contact
with metal of unit.” This
sounds like ordinary wood
sense te st for, if there
is one thing that women
as a whole do not know
enough abont, that thing
1s radio.
kuoo.

(s rm'-:ﬁ;
2 ATEE OF
Belicve us, we I

Cuntributed by Ed:vara.! Krumm,

AND IN THIS CORNER—
R A reeeiver designed evi-
(AL RIGHT. |1 dently  for reception  of
|LLL LISSEN.]  prize fizhts is advertised
=Ty in the Rochicster Demecrat
A and Chronicle of August
l.__'ﬁ 7. as_ follows: *‘Bosch
‘rgdy BRUISER, List Price,
$100.” We have not yet
found out if this set's
uickname is the Manassa
| i Mauler; but it is said to
1 have a great capacity for
= yunishtnent.

Contributed by V. E. Hayes.

6

OIL MEN. ATTENTION!

clectrical  gadget

New
for well-diggers mentioned

in the New York Herald-
Tribune of August 7:
“Three 5-volt, V-amp,
voltage R EDUGEL A-
TORS.” Tustead of the
older mcthod of using the
po-devil to start up an ml
well, our gucss is that the
moderns digeer uses one of
these. while he sits hack

and watches it dig. . -
Contributed by T. F. Maker.

WONDERFUL DEVELOPMENT IN TURES

On page 54 of “How
to Make a One-Tube Re-
aenerative Set”’ we find
under the title of “Elec-
tron Tube Rectifier” that
it is a device “for_recti-
fying A.C. Ly utilizing
electron flow between a
HAT cathode and a rela-
tively cold ELECTRON-
EMISSIVE anode in a
vacuum.'” No wonder the
cathode high-hats the an-
ode when the latter takes its job away.

Contributed by Gilbert Hartley.

HINT FOR EMPLOYERS

How to specd up sales- .
NOTRING | { SALES Maanas=a
e

manship is explained in
the Freehold, N. /).
Transcript of July 15:
“ELE
CHARGED Workers
Make a Record Selling
Preferred Stock.,”  The
stunt is, Mr. Employer,
to pget a hattery charger
and, before you send your
gang to work in the moru-
mg,d g;‘\'el i':lchhofkthcm 2
Too calthy shock.
Contributed by Herman Swerdloff,

F you happen to see any humorous mis-
prints in the press we shall be glad to
have you clip them out ard send to us.

No RADIOTIC will be accepted unless the
printed original giving the name of the news-
paper or magazine is submitted with date
and page on which it appeared. We will pay
$1.00 for each RADIOTIC accepted and
printed here. A few humorous lines from
each correspondent should accompany each
RADIOTIC. The most humorous ones will
be printed. Address all RADIOTICS to

Editor RADIOTIC DEPARTMENT,

c/o Radio News.

PAGING MR. JULES VERNE

In deseribing an “All- s
from-the-Mains” (A, C. THE
operated) set. the llard- oon -
wareman  and Ironmong-
ers' Chrounicle, ILondon
(England) states that
he “AlLL-FROM-THE-
QO ON’S RECEIVER
will attract great atten-
tion.” We¢ have no doubt
of this statement, whatso-
ever. If we saw a2 set
from the Moon our mouth
would oprn and our cycs go wider open than_ever.
Contributed by H. Hardy.

IT WON'T BE LONG NOW

Interference tracked to
its lair, as evidenced by

he Toronte Globe of
Sept. 10: *“The irregular-
ities of rceeption are ac-
counted tlur by the
changes in the HEAVY-
SIDE layer.” Mike of the
I. D. says that someone
is going to hang out some
more_laycrs and balance
the darn thing up. That
will help.
Contributed by R. H. Morgan.

HOW'S YOUR WIRE?
This gem from Popular S

Seience Monthly of Juue, bt © "\-:“;"'ﬁ,"éﬁ'l'ﬁsi‘cfaﬁ_)\’.
1927: “Try twenty-five T r
turns of ordinary WEILL.
wire bunched into a co:l
three inches in diameter.’
Now we know what was
the matter with the last
set we put together; the
wire we Dbought at the
corner store must have
been in the Jast stages—

of something or other,
Contributed by W. K. Bitsch.
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WE DON’T WANT IT
One of the eight dis-
tinctive fcaturces of a new
p circuit explained in the

R o r': Citizew’s Radie Call Book

p/"'é‘ '%é"ﬂ“éé [ of September, 1927: 3
(Mnlss 3 .

= S or 10 TUNE reception hy

< g YO the throw of a  switch.

M T e Local or DX.” To our

5 SERIOUS. 3 mind that's not _sucll a

™ “\\ LT hot recommendation for

- Y any set. Our motto is

i 9 just one tune at a time;

- _ that’s mnlenty—sometimes

too mich, Contributed by Waller Hawkins.

WHAT! NO ELECTRONS?

Another enormous stride
forward is shown in the

I SSION TS AR
Barawik Co.'s catalog, in L PR

] FTir
= k]

an advertisement on page ISNT HE)
§1: *‘This construction o |CLEVER )
with proper arrangement -

of the grid provides per- =) by
fect symmetry in QMIJS- - o
SION and control of elec- 3 ﬁTJ."".I'l

i

trons.” \What on earth M et ] o |5
do they want to control = MARVELOUS
the little things for if {_P"H T~

the omit  them  alta-
ALL TANGLED UP!
31+ we gather in this ad-
tubes is to takc a TAPI

gether? "Sfunny. Contributed by Charles R. Kimes.
- From the New York
e VAT 1!
¥ P .
N pn'-ﬁ‘ eSS vice: The casicst way to
Y )

Daily Mirror of August
L get four volts for your 99

off the second bridge of
your 6-volt  storage hat-
tery.”  Will some  kind
soul come to our aid aml
tell us why, oh why was
1 tape ever put on the eon-

nector of the storage-hat-
ter);l cells? Oh migosh!—Contributed by Helene <.
aher.

IN DAYS OF OLD

Financial news from
the JTowa Ilfomcstcad of
August 18: “the valuc
of radio scts amd acees-
sories sold in_the . 8,
in 1926 was $506.000,000,
an increasc of 876.000,-
000 over 1025, We think
that these latter fgures
are just a little off. If
we remember  corrcctly
Christopher didn’t hit
these shores till a few . .
Years after. Coutributed by Willard Brinegar.

I$ THIS THE TANK CIRCUIT?

TS ELECTSNET Scientific note from the
L el Ee] birthplace of the electron,
in the Schenectady Gaselte
) of Sept. 10: ‘“‘Electrons
Biggest  Role  in
Vacuum CLEANER.?”
(This is the title of an
article on radio.) We
know the vacuum cleuner
is an important thing
around the liome, but
we'd like to debate the
ahove statemcat. .
Contributed by J. P. Hauscluld.

A NEW TERM FOR BLOOPING

New radio word invented
thefD‘g!roit Sumﬁy
cws o ugust :
“Trouble with BROAD-
CATING . is that
the radip audience may
believe its ears.” Un-
doubtedly this word ap-
plies to some sort of a
squealer, whether it be a
broadcaster or receiver. If
some of the people necar
us don't stop Droadeating,
we're going to sie Mike on ’em and he’s rough.
Contributed by W, G. Mortimer.
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ADIO manufacturers are invited to send to RADIO NEWS LABORA-

TORIES samples of their products for test.

It does not matter whether

or not they advertise in RADIO NEWS, the RADIO NEWS LABORA-
TORIES being an independent organization, with the improvement of radio

apparatus as its aim.

If, after being tested, the instruments submitted prove

to be built according to modern radio engincering practice, they will cach be
awarded a certificate of merit; and a ‘'write-up,” such as those given below,

will appear in this department of RADIO NEWS.

If the apparatus does not

pass the Laboratory tests, it will be returned to the manufacturer with suge

gestions for improvements.

No “write-ups” sent by manufacturers are pub-

lished in these pages, and only apparatus which has been tested in the Labora-
tories and found of good mechanical and electrical construction is described.
As the service of the RADIO NEWS LABORATORIES is free to all manu~
facturers, whether they are advertisers or not, it is necessary that all goods to
be tested be forwarded prepaid, otherwise they cannot be accepted. Apparatus
ready for, or already on, the market will be tested for manufacturers free of
charge. Apparatus in process of development will be tested at a charge of $2.00
per hour required to do the work, Address all communications and all parcels
to RADIQO NEWS LABORATORIES, 230 Fifth Avenue, New York City,

A. C, VACUUM TUBE

The vacuum tube shown, submit-
ted by the Sovercign Elcetric & Mfg.
Company, 127 No. Sangamen St.,
Chicago, Illinois, operates from the
A.C. house-lighting line and is of
the heated-cathode type. The elec-
tron-¢mitting element or cathode has
the shape of a narrow sleeve. It is
made of a thin nickel strip, 1-3/8x
3/16 inches, coated with oxides of
rarer metals, and adheres closely to
the insulating portion of the heater.
The heating e¢lement, which is con-
nected to the prongs of the base of
the tube, operates at 3 voits and
takes 1.1 amperes. The grid and

w

the plate are of ’con\'eminnal cylin-

drical section. This tube wuses =
four-prong standard-type base and
does not require a special socket.
The plate voltage may be as high as
190 wvolts. The average value of the
amplification constant of a tested
group of six tubes was 8.3; the
average impedance was approximately
14.000 ohms at 90 volts and 17,000
ohms at 45 wvolts. This tube has
been found to operate very satis-
factorily, both as an ampliier and
as u detector.

AWARDED THE RADIOQO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2117,

CAGE-AERIAL EQUIPMENT

The aerial shown, submitted by
the Radio Tcst Laboratories, 3036
Tifth Avenue, Los Angeles, Calif.,
is of the cage typc. It is approxi-
mately 18 feet long and is composed
of six stranded brass cables, soldered

=F =
=T

to four sturdy brass rings spaced
about four feet apart. At both ends
of the aerial the wires are soldered
to short, heavy brass rods. to which
are connected pyrex insulators. A
rubher-insulated  lead-in  cable s
fastened to one of the rods.

AWARDED THE RADTO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2129.

RADIO-FRE%UENCY TRANS-
FORMER

The R.F. transformer (tvpe 4B
ghown) submitted by the Precision

Coil Company, 209 Centre Strect,
New York, N. Y., is of the binocu-

lar type. Two bakelite tubes, 23
inches long and 1% inches in di«
ameter, are used for each trans-
former. The tubes are threaded and
thus ensure a uniform and secure
spacing for the winding, which is of
enameled wire. The primary s
wound in the centre of one of the
tubes and is of silk-covered wire.
Two brackets permit very easy
mounting. This coil covers the
broadcast range when tuned by a
variable condenser of .000275-mf.
capacity.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2141,

VACUUM TUBE

(type N-27
the C. E.

The  vacuum tube
shown} submitted by

Mtfg. Co.. Inc.. Providence, R. I.,
is designed to he used as a detector
or an amplifier in radio receivers,
and operates on raw A.C.  The
electron-emitting element (cathode)
is insulated from the heated *fila-
ment,”” which serves only to bring
it to the temperature necessary for
the emission. The normal heating
current is 1.73 amperes and a poten-
tial of 2.3 volts across the filament
is required. The plate voltage is
45 when the tube is used as a de:
tector, and 90 or 135 wvolts when it
is used as an amplifier. The charac-
teristics of this tube were found to
differ very little from those of the
“A”-type tube made by the same
company; its operation as a detector
is very satisfactory. This tube has
a S-prong base and can be used with
the new standard ‘Y”-type sockets.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2151.

BATTERY CLIP

The battery clip shown, sub-
mitted by the Shauﬁlin Manufactur-
ing Company, 2729 South Eleventh
Street, Springfield, Ill., is made of
a lead-covered steel band. It is very
sturdy and insures a perfect con-
tact with the battery terminals. A
screw and a lug permit an easy and
safe attachment of this clip to the

battery cable,

AWARDED THE RADTO NEW'S
LABORATORIES CERTIFICATE
OF MERIT NO. 2154.

VERNIER DIAL
The vernier dial shown. submitted
by the Ormond Engineering Co., Ltd.
205 Pentonville Road, Londen, N.1,

England. is very well constructed
and of extremely neat appearance,
The 4-inch dial is of aluminum and
is fastened by means of three screws
to the frame, which is of black
molded bakelite. One of those
screws is of sufficient length to pass
through the panel and thus secures
the dial to the fatter. The upper
half of the dial has two scales, an
outer and an inner. The first is
divided into 180 degrecs. while the
second has 100 equally-spaced divi-
sions. The lower half of the dia!
is divided by eight radial lines for
logging purposes; the indicator used
is of the hair-line type and permits
very accurate reading. A large split
hollow screw attaches the indicator
to the condenser shaft. The vernier
arrangement is of the friction type,
and has a ratio of approximately 14.

AWARDED THE RADIO XEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2136,

PLATE-POWER UNIT

The “Duo Power” (Model 28-A
shown) submitted by the R. C. E.
Sales Co., Minneapolis, Minn., is a
“B" power-supply unit which oper-
ates on 110-volt 60-cycle house-light-
ing current, and uses a full-wave
gas-filled rectifier tube. The current
output of this device is sufficient to
operate almost any radio receiver
on the market. The quality of the
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current delivered is satisfactory and
no hum whatever was heard.

AWARDED THE RADIO NEWS
LLABORATORIES CERTIFICATE
OF MERIT NO. 2161.

METALLIC PANEL

The "Universal” panel shown, sub-
mitted by the Wireless Radio Cor-
poration, Varick Avenue and Har-
rison Place, Brooklyn, N. Y. is 7x
18 inches and made of iron, having
a brown crystalline finish. Two
illuminated vernier dials of the
back-panel type, of very simple con-
struction, are mounted on this panel,
Fiber bushings in the holes intended
for the mounting of rheostats, poten-
tiometers or switches, insulate
them from the panel. The panel is
supplied with Dbrass brackets for
base-board or sub-panel miounting.

ADIO KEWS
CERTIFICATE

AWARDED THE
LABORATORIES
OF MERIT NO. 2164,

TUNING-CONDENSER UNITS

The “Tandem Panatrol” shown.
submitted by the same company, is
a combination of two condensers
controlled by one shaft. Both con-
densers are mounted on the same
stamped  brass paunel. The link
cunnection between the condensers,
which is mounted on the rear ends
of the shafts, is so well constructed

driven
exactiy all the motions of the driving

that the follows

condenser
unit. This unit can be used for
baseboard or panel mounting.

AWARDED THE RADIQ NEWS
ILABORATORIES CERTIFICATE
OF MERIT XO. 2165.
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The drum-dial outfit shown, sub-
mitted hy the same company, can-
sists of two gangs of two condcnscrs
cach, rigidly mounted on two small
bakelite panels which, {ogether with
special brass brackets and rods, form
the mounting frame. A drum dial
*s mounted on the inner end of
cach shaft; the konurled rims of the

dials are so close that hoth gangs
can be opcrated \mmll.lmously with
the same tinger. Two gearcd wheels,
mounted on the shaft of cach gang
hetween the condensers, permit ver-
nier control. The condenser assem-
Bly is supplied whh 2 very neat
front panel,

AWARDED T1IFE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2166,

AUDIO-FREQUENCY TRANS-

FORMERS

transformer f)c M
or type M2 shown) suhnntted vy the
Modern Electric Mig. Co., Tolcdo,
Ohio, is electrically a very efficiently-
designed instrument. The amplifica-
tion of this transformer, within the
range of the audio frequencies prac-
{ically used, has almost a constant
value, a fact which explaing the very
tine repraduction of nusic and
speech  when this transformer was
used in an audio-frequency ampli-
fier, in connecetion with 201A-type
1uhes having the correct ™A™ and
(" voltages. This transformer 1§
shiclded completely in an iron shell
with a brown crystalline finish.

The output trausformer submitted
by the same company, is similar in
construction to the instrument de-
seribed above. Tt has a ratio of 1:1
and is intended to be used between
the last audio tube and the loud
spcaker, to prevent the flow of direct
current from the plate to the loud-
speaker winding. The external di-
mensions and  appearance  are  the
same as that of types M1 and M2

WARDED T1/E RADIO NEWS
LLABORATORIES CERTIFICATE
DI MERIT NO. 2167.

The A.F.

The A.F. transformers {types M4
and M5) submitted hy the same com-
pany, are of the push-pull type, and
ulll)ody the general features of the
andio-freguency transformers (types
M1 and M2) imade by the same ¢om-
pany, These are designed to be
used in the last audie stage, where
they must handle without distortion
a very heavy load.

AWARDIED TILE RADIO NEWS
LABORATORITES CERTIFICATE
OF MERIT NO. 2168.

VARIABLE CONDENSER

The variable condenser shown,
«uhmitted by Magnettandning, Klara
Ostra  Kyrkogata 1, Stockholm,
Sweden, is of unique construction.
Four thin, specially-shaped nickel-
silver plates arc separated by three
thin but strong mica shects, 214x1%;
inches, and form the capacity ¢le-
ments of this condenser. The for-

ward and hackward motion of a
molded bakelite plate at the rear of
thix eondenser is controlled by a
threaded shaft. This bakelite plate

compresses  the curved condenser
plates and tends to flatten them out,
thus decreasing the spacing between
them and varying the capacity. About
five and a half revolutions of this
~haft are neccessary to obtain the
maximum capacity, which is approxi-
mately .0005-mf.  The_ celluloid dial
ol this condenser is divided on its
periphery into 100 equal parts, and
ts provided with a spiral groove of
appruximately 3% turns, which are
numbered {rom 1 to 5. The pointer
of the bakelite knob is a short rod,
on which a littlc wheel slides very
smoothly, The pointer is very close
to the dial and the position of the
little wheel is controlled by the
grooved spiral; so that the number
of revolutions of the condenser shaft
is shown by the position of the
wheel in the groove. This condenser
is very compact, light and well-built

mechanically.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2169.

“Y”.TYPE TUBE SOCKET

The tube socket shown, submitted
by the Pilot Ltectric AMfg. Ce., Inc,

323 Berry Street, Brooklyn, N. Y.,
is of black molded bakelite and de.
signed to be used with the heated-
cathode A. C. vacuum tubes of the
UY-227 type, having five prongs.
This socket is well built and insures
a good contact with the prongs of
the tube.

AWARDED THE RADIO NEWS
LABORATORTES CERTIFICATE
OF MERIT NO. 2172,

FIXED CONDENSER
The fixed condenser shown, sub-

T

mitted by the same comgany, is of
the paper type and intended for use
as a bhuffer condenser, across the
secondary of the step-up transformer
in “B" pewcr-supply units. It has
two sections, cach with a capacity
of 0.2 mf.,, and is sealed in a ja-
panned iron can, whose externa! di-
mensions are 5 x 2 x 7§ inches.
It is rated to opecrate on 300 wvolts
direct current

AWARDFD THE RADIO NEWS
T.ABORATORIES CERTIFICATE
OIF MERIT NO. 2173.

CONDENSER BANK

The condenser block shown, sub-

mitted by the samie company, is de-
signed to be used in filter systems
of power supply units for radio re-
ceivers. This hlock is formed of six
individual condensers, each of 2-mf.
capacity, and one double buffer con-
denser, of the type above described.
All of those condensers are held to-
gether by four threaded rods, two
plates and two brackets. Each in-
dividual condenser has an operative
rating of 300 wolts direct current,
and is enclosed in an ironm can,
3 x 2 x 7 inches. This way of
forming filter DLlocks is extremely
convenient and fiexible, as it permits

various comhinations and the replace-
ment of damaged elements without
much trouble.

AWARDED THE RADIO NEWS
LLABORATQRILES CERTIFICATE
OF MERIT NOQ. 2174,

HEAVY DUTY RESISTORS

The fixed-resistance unit shown
submitted by the same company, is
of the wirc-wound type. The cnam-
eled resistance wire is wouund on

Jﬂ;m;}‘;ﬁu b

an isolantite tube, 1% inches long
and 3/16-inch in diameter. Two
narrow rings, tightened upon the
tube by screws and nuts, immebilize
the ends of the resistance wire with
which they makc contact. Two
mounting brackets are attached to
this unit by a screw passing thruugh
the isolantite tube. This resistance
element is capable of carrying rel-
atively heavy loads,

AWARDED TIIE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2175,

TAPPED RESISTOR

The resistance unit shown, sub-
mitted by the same company, is simi-
lar in constructional principles to
the element described above. Its
isolantite tube is somewhat larger,
4% inches long and 3g-inch in diam-
eter, and is provided with taps so
that the resistor can be used very
conveniently in “B” or A" power-

supply units.
&

[Raacaz ks I8 4 "l'-'rﬂ

ieainyudgan

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT XO. 2176.

HEAVY-DUTY SWITCH

The toggle switch shown, submitted
by the same company, is of molded
bakelite and very neat in appear-
ance. It is supplied with either a
black or a polished-nickel front plate.
This switch is rated to break safely
a circuit carrying 114 amperes on a
110-volt line.

C»

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2177,

SHIELDED TUBE SOCKET

The shielded socket shown, sub-
mitted by the Tyrman Electric Corp.,
143 W. Austin Ave., Chieago, IIl.,
comprises two piurts, the socket itself
and the shicld. The socket is of
molded bakelite, and constructed to
allow either haseboard mouming or
sub-panel wiring. Its springs insure
a good conlact with the prongs of
the tube. The shield is of aluimnum
and slides over the socket; it is
equipped with serews and nuts for
tbe grounding connection.

T L ¥ L

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2178,
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RECTIFIER TUBES

The ‘‘Radiotron”™ TX-280 tube
shown, submitted by the Radie Cor-
poration of America, 233 Broadway,
New York City, is a full-wave reeti-
fier, designed for use in “B" power-
supply units operating on A. C. The
filament is of the oxide-coated type
and operates at red heat; it has a
normal leating current of two am-
percs.  This current, at 5 volts, is
supplicd by one of the windings of
the power transformer in the “‘B"
unit. Because of the relatively low
hcalmg temperature of the filament,
the life of the tube is conslderably
lengthened.  Maximum voltage whieh
can be applied is 300 volts A, C. on
each plate, and the taximini output
is 125 milliamperes direct current.
Although this rectifier is designed

for power units with a considerably
greater output, it can be utilized
very conveniently in “B' power units
now using a UX-213. stamlard
large RCA UX base is used

AWARDED THE RADIO NF\’VS
LABORATORIES CERTIFICATE
OF MERIT NO, 2179.

EXTENSION CORD

The extension cord shown, sub-
mitted by the Belden Manufacturing

e =
f“ﬁ“ﬁﬁ :

Co., 2314 So. Western Avenue, Chi-
cago, Ill., is 25 feet long and com-
posed of two rubber-covered strand-
ed wires Dbraided into one cable.
Phone tips are soldered to the ends
of the wires, and a light but sturdy
bakelite extension conuectcr is sup.
plied with this cord.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO, 2181.

A. C-OPERATED RECEIVER

The radio receiver shown, sub-
niitted hy the Metro Electric Com-
pany, 2171 No. California Avenue,
Chicage, Ill., is of the batteryless
type and opcr:ues directly on 110-
volt 60-cycle house-lighting current.

_This_rcceiver uses seven Sovereign

C. tubes of the heated-cathode
type. A full-wave gas-filled rectifier
tube, in connection with the neces-

sary filter system, supplies the “B”
voltages. This receiver embodics
three stages of tuned radio frequency,
ont tuncd detector amd three audio
stages. The tuning of the first four
stages is controlled by one dial, as
the rotors of all four tuning con-
densers are on the same shaft. A
final adjustment of the tuning is ob-
tained by operation of the levers pro-
jecting through the panel on both
sides of the dials; these levers per-
mit a slight rotation of the stators
of three condensers. A choke coil
and a fixed condenser prevent the
direet current of the plate of the last
audio stage from flowing through
the loud-spenker windings. The gen-
eral appearance of this receiver is
very attractive, and its operation is
satisfactory with regard to both qual- .
ity and volume.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 2182,
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Letters from Home Radio Set Constructors

A COINCIDENCE AND A MORAL

Editor, Rapio NEWS: . .
The Gomez Super-Reflex hook-up is of special
interest to mc, because I have had that hook-up,

From a photograph of one of Mr, Castle’s sets,
a three-tube super-reflex designed by himself.

almost identical, for quite some time. I have
worked on it for a long time. There is prac-
tically no difference, except that 1 do not use a
loop.” I have uscd a loop with this hook-up, but
I find an_aerial and ground give better results
as far as distance is concerned.

1 first figured out a two-tube reflex using 2
crystal and got very good results and the only bad
feature was, that the crystal was very unstable. I
have tried every kind I could hear of, the car-
borundum being the best; and this fault prompted
me to employ a tube as a detector and use the same
system as far as possible, for the circuit is surely
a good one, with plenty of volume and reason-

able distance. 1 have s$pent many hours and
dollars to accomplish this in a satisfactory tanner.
I have constructed three of these sets for friends
of mine, using an antenna coil instead of a loop,
and I also mnade four of the two-tube. Two of the
sets are Dbattery-operated and the other two are
operated with lighting-socket power, which called
for other changes and experimenting; aud the
only battery used with the three tubes is a “C”
bias. I constructed the “A and B~ power units
myself; the only parts that I did not make are the
condensers and resistors. I did this for the reasou

that there were no power outfits on the market
that would operate it satisfactorily,

It is quite strange to think of this Mr. Gomez
producing the same hook-up that 1 have had for
a long time, and he in South Amecrice. 1 do not
know how long he has had this idea, but I am
quite sure that I can convince you that I have had
it for a long time. and lt is really not new. But
to get the credit for it, pose I should have
sent it to you long azo. tgought of getting it

(Continued on page 684)
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Schematic diagram of one of Mr Castle’s receivers adapted for either loop or aerial. Silver
wire, even more conductive than copper, was used in the 55-turn coil.

LIST OF BROADCAST STATIONS IN THE UNITED STATES

(Continued from page 617)

af 53 | Radlo et §2 | Radio g2 5F | Radie g @
“?_-,",',‘,' BROADCAST STA. & 5% Call BROADCAST STA. &% 2% | Call BROADCAST STA. as 3% Call BROADCAST STA. §§ EX]
Letter Loeation TS oF | Letter Location Fs a4F | Letter Lotation F£ £ | Letter Location 2z &2

— - - - - = —r - bd
WIBB., Tampa. 515 a3 WLBX. Long Island City, N. Y..204 250 WNBW, Carbondale, I’a. 238 5 | WRES, Quiney, Mass....,..... 217 50
WIBC. Lasajle, {ﬂ‘ 23.'“% l?n% WLBY, Iron Mountain. Mich...210 50 | WNBX, Springfield, Vit 2 10 wRHF Washington, D, C. (dm 322 130
WIBI1. Red Bank, N. J 263 130 | WLBZ, Dover-Foxeroft, Maine..208 230 | WNJ, Newark, N, J.. 500 { WRH +Minneapotis. Miun....261 1000
WIBK, Ypsilanti, Mich 220 15 | WLCI, llhm‘a WL Yboocoooono 248 50 (Has short-wave transmitter) WRK Hamilton, OBio......... 205 100
WIBL, Deeatur. Ill... 2501 WLIB, sce WGN. WNOX, Knoxville. Tenn.. .2 WRM. Urbang, Hl....v.uu.a. 273  *500
W1BO, New Orleans, L § B3 wor Thuadewna, Pa....... 405 500 | WNRC, Greensbord, N. C...... : WRMU. New York, N.Y. (pori.)" 201 100
WIBR. Appleton, Wisc. ¥ 100 | WLS.  tChicago, TIL.... 11 85345 35000 | WNYC, New York, N, Y... (Has short-wave transmitter)
WIBT, Chicago. IIl 9 500 | WLS), see WOWF, WOAIL. San Antonio, Tex,. WRNY, tNew York., N. Y.....J309 500
WIBU, Lewisburg, Pa. 214 100 | WLTH. DBrooklyn, N. Y........256 250 | WOAN, Lawrenceburg, Tenn. .. .. (Also 30,91 meters, 500 watts)
WIBW, New Orleans. La. a3 30 | WLTS, Cbicago, Il ..484 100 WOAX Trenton. N, Jo. v v e WRP!, Tecrre Haute, 208 100
WIBY. Gadsden, Ala .23 50 | WLW, {Cincinnati. <428 5000 | WOBR, &helby, Ohlo (Dor(able) 204 10 | WRR, Dallas, Tex...... .461 500
WIBZ, Chieago nelgm;, m _)os 100 (Alse 52,02 meters. 250 watts) WOBT, Unlon City, Tenn. 205 15 | WRRS, Racine, Wis.. L3 50
W1ID, Mooseheart, Ill....... ~366 WLWL, f{Kearney, N. J~-~---370_ 2000 | WOBU, Charleston, W. Va......268 50 | WRSC. Chelsea, Mass 1L 100
WIKS, Gary, Ind.. Be 32 WMAC, Cazenovia, N. Y., .225 500 | WG, Davenport, Lowa, ... 375 5000 [ WRST, Lay Shore, N. Y.. 11 250
WIPW, Ashtabula, Ohm oo 3 WMAF, South Dar:muuth Mas 416 500 WOGL, Jamestown, N. Y.. .224 o5 | WRVA, Richmond. YVa. 51 1000
WIR-WCX, tPontlac. Micl.. WMAK, Yockport, N, Y....... 515 750 | WODA. Paterson, N. J.... 294 1000 | WSAI, iCincinnatt, a61 5000
WIZ, tNew York, N. Xoe.... WMAL, Washington, D. c eoee.,242 250 | WOI, Ames, IoWa...... 365 *3500 | WSAJ, Grove City, Se..224 250

Tas short-wave fransmirrers WMAN, Columbus. Ohio.......231 50 | WOK, itChicago, IM...........25% 5000 | WSAN, Allentown. Pa.........222 100
WKARQ, San Juan. I'orto Rico. ..3‘1 500 WMAQ, Chicago 447 1000 | WOKO, Peekskill, N. Y.......216 250 | WSAR, Portsmouth, R. L., ... 252 100
WKAR, East Lansing, Micl.....28 <500 | WMAY, &t Louls .248 WOKT, Rochcster, N. Y.ee....210 500 | WSAX, Chicazo. Il (port) .204 100
WKAV, Laconia, N, H........ ne_,.} 50 | WMAZ, Jlacon, Ga 270 500 ] WOMT, Manitowoe, Wis....... 222 5 WSAZ, Tuntington, W. Ve, 212 100
WKBB, Joliet, TIL.e.v.vuus.. 316 150 | WMBA, Newport, R. 204 100 | WOO. 'Philadeinhiz, Pa....... 508 500 | WSB. Atlamta, Ga.. 476 1000
WHKBC, Birmingham, Ala......219 10 | WMBB, {Chicage, Iil,... ..252 5000 | WOOD, tFernwood, Mich,. ..261 500 | WSBC, Chieafo, 233 500
WKBE \Webster, Mass.. ... ...220 100 | WMBC, Detroit, Mich. 244 100 | WOQ. Ransas City, Mo. .337 =250 ( WSBF, st. Louis, . L4431 250
wWKBF. Indlmﬂp'o“s_ md...) T 250 | WMBO, Peorla He:ght: 205 250 | WOR, TKenrney Nyl 422 5000 | WSBT, Sonth Bend, Ind, .238 500
WKBG. Chicago. III._(portable)’ 201 100 | WMBE, St Paul, M 208 10 Has short-wave transmilter) WSDA, New York. X. 221 230
WHKBH, La Crosse. Wis........ 220 500 | WMBF, Miaml Beach 334 500 | wORD, TBatect fa, TIL. 275 5000 | WSEA, Yirginia Beach, V. 63 250
WHKB). Chicago, 399 50 | WMBG, Richmond. V 220 15 | WoS, Jefferson City. Ao, 22 500 | WSIX. Springfield. Tcnn vrae..213 150
WHKBL, Monroe, Mich,. 1303 15 | WMBH, Joplin, Mo.. 204 100 | WOW. Omaha, Nebr.... 08 1000 | WSKC, Bay City. Mich.. 273 250
wKBN, Youngstown. Ohlo. Dlatl 50 | WMBIL, taddison, Il 263 5000 [ WOWOD, Fort Wavne, Ind 29 *2300 | WSM. "Naghville, Tenn.. ... 341 5000
WKBO, Jerser City, N. 1......219 500 | WMBJ, JMonessen. ’en .232 30 (Also 22,8 meters. 1000 watts) WSMB, New Orleans, La . .322 500
WKBP., Battle Creck. Mich, 218 50 | WMBL, Lakeland, Fla.... .229 50 [ WPAP, see WQAO WSMK, Taxton, Ohio. ..207 200
WKBQ. New York. bY 219 500 | WMBM, >emphis, L9190 10 | wPGC, Chieago, ;]1 500 WSOE. Milwaukee, Wis.. 270 250
WKBS, Galeshurg, T, =T 4 100 | WMBO. Auburn. N. Y 220 190 wch TNew York, N 500 | WSRO, Aiddictown, Ohio. .384 100
WKBT. New Orleans, I 252 50 | WMBQ, Brooklyn, N. Y. 204 100| WPEP, Waukegan, 250 | WSSH, Doston. Mass.. ...265 100
WKBV. Brookellle, Ind 217 100 | WMBR, Tampa, Fla...... 252 100 | WPG, ‘Atlantic City. N. 5000 | WSUI, Iowa Cl!.\‘.'Iu........ 476 500
WKBW, Buffalo. N, ¥ 917 *500 | WMBS, Lemoyne. I'a.. 0o 234 250 | wWPRC, Harrlsburg, Pa... 100 | WSV¥S, Buffalo. N. Y......... 203 30
WKBZ, Ludington,” 200 15| WMBW. Yonngstonn. Ohio.....214 3 WhSe Hie Catlere™ a. 1111500 300 | WSYR. Svraruse N, ¥.011I11225  san
WKOF, tKenosha, Wise. Tilges 15| wme, Menlnh(s Tent.. ., .. 517 500! WPSW, Philadelphin. Pa......203 50 | WTAD, Quiney, Ill...... ce....286  *230
WKEN, Kenmote, N. Y....... 204 2kp | WM CA INew York, N. Y.. 370 500 | WPTF, Raleigh, N. C.coeerre..416 500 | WTAG, Worcester. Mass.......517 500
W IKSC, Laneaster, Pa, ... .. ... . 5o 50| wMeo, Saginaw Mieh.. 219 950 | WAAA, Parkesburg, Pa........216 500 | WTAL, Toledo. Ohio.........280 100
WKRC, Cincinnati, Ohio. 6 250 | WMES, Doston, Mass.. 211 100 | WQAE, Springfield, Yt.,[ 1.l 250 50 | WTAM, Cleseland. Ohio......**400 *3500
WKY, OKlahoma City. Okia.. 33 150 | WMPC, Tapeer, Mich 234 %0 | WQAM. AMismi. FIy, Ceeeerv...322 750 | WTAQ, Fau Claire, Wis.......254 500
WLAC. sce WOAD. WMRJ, Jamaigs, N. ¥.....e00.207 10 | WQAN, Seranton, .231 250 | WTAR, Norfolk, Va...........236 500
WLAP, Touisellle, Ky.........268 30 | wMSH, New York, N, ¥.......2368 500 | WQAQ-WPAP, 1Cllffslde N, Y. 395 500 | WTAS, tBatasla, Ill...........275 500
WLB. Minneapoliz, Minn. . 216 500 | WNAC, Boston, DMass.........288 500 | WQJ. Chicago. ‘TH....... 1447 500 | WTAW, Coliege Station, Tex....48¢ 500
WLBC, Muncle, Ind.. 210 50 | wWNAD, Norman. Okla. 240 500 | WRAF, Taporte, Ind,.........208 100 | WTAX, Streator, Ill.... .322 50
WLBF, Lansas Cliy. 3o.... . 210 50| WNAL, Omaha, Nebr,. .. “t558 580 | WRAN. Prosidence. B, L0l 200 250 | WTAZ, Richmond, Va,, 0= 220 15
WLBG, Petersbirf. Va.........214 100 (Tas short-wave transmitier) (Has short-wave transmitter) WTEF. M. Verron Hills,” Vall204 50
WLBH, Farmingdale, N, Y.....232 30 | WNAT. Thiladelphia. Pa 288 100 | WRAK, Tscanabs, Mich....... 283 50 | WIFI1, Torroa. Ga. . 210 250
WLBI, East Wenona, Ul......238 250 | wNAX. Yankton. S. D.........303 %250 WRAM. Galesburg, Til.. ... .. 248 50 | WTHS, Atlants, Ga.. 270 200
WLBL, ‘{Stevens Polnt, Wise.. 302 1000 | wNBA. Forest Park, T11.......208 200 | WRAY. Yellow Spiings, Oixio 11297 100 | WTIC," Hartford, Conn B Sae 00
WLBM, Cambridee. Mass 2230 50 | WNBFT Eodlett. XY "'201 5 | WRAW, Teading, Pa.. 238 100 | WIMJ, 3ilvaues, W .294 1000
WLBN. Chicaro. Tii. (poriable} 201  Sv wd i RETTE s Y oppoonanc 560 230 | WRAX. Thiladelnhia, Pa.. ai3 250 | WIRL! Midland Park 207 15
WLBO. Galeshurg.  TIL.........217 100 [ wNBy. K ik “aanact %0 | WRBC, Valparaiso, Ind.. L 950 | WWAE, Chicago, IIL 227 500
WLBQ, Atwood. Iil,.. .. 393 o | WNBI. Bnoxrille, Tenn........207 38| wRec, Washington, D. C.....**3g§ 500 | WWJ, Detroit, Mich.... 353 1000
WLER, Bel\ldere .. .. Jgaw 15| wNBO' \\'nsl;linmzo:n‘Pa = 3 12 | WRCO. Raleigh, N. C.........217 250 | WWL. New Orleans, La L2715 100
WLBT, Crown Puint. Ind. .82 30 [ wNBQ Rochester, N, Y. 503 15| WRCV, Norfolk, ¥3....0000...210 100 | WWNC, Ashesille, N. C........ 297 1000
WLBY. Mansticld. Ollo. . -207 20| wNBR., AMemphis. Tenn. .. 25 0| WREC, Memphis, Tenn...... 254 50 { WWRL, {Woodside. N. Y.....268 160
WLBW, 0il City, Pa........294 500 WNBT, Elgin, Il (time slgs.) 355 500 | WREN, Lawrence, Kan.....,...254 750 WWVA, Wheeling, W, Va......389 100
*Allowed higher daylight power. **Standard or constant freducney transmission. tRemote Control.
LIST OF CANADIAN BROADCAST STATION CALLS

CFAC., Calgary., Alta........434.5 500 CHGS, Summerside, P, E. 1..267.7 25 ! CJOR, Sea Island. B. C......281.1 50 | CKOC, Hamlilton, Ont........340.7 100
CFCA, ’lc‘or:n{ym Ont. 356.9 500 | CHIC, Toronto. Ont.........336.9 500 CIRM, Moose Jaw, Sask. 296.9 500 | CKPC, Preston. Ont.........247.8 ]
CFCF. Montreal, Que 410.7 1650 | CHMA, Edmonton, Aita. . 518.9 250 | CJSC, Toronto. Ont.... ..358.9 500 | CKPR. Midiand. Ont..... L267.7 50
C€FCGH, Iroquois Falls. Ont....499.7 250 | GHML, Mt. Hamiltem Ont....340.7 50 | CJWC, Saskatoon. Sask 13205 250 | GKSH, st. fivacinthe, 'Qué... .312.3 50
CFCN. Calgary. Alta........ 1434’3 1800 | GHNC. Toronto, Ont.........356.9 500 | CJYC. Scarhore. Ont... ..291.1 500 | CKSM, Toronte. Ont.........201.1 1000
CFCQ. Vancouver. 3. C......410.7 10 | CHNS, Halifax, N. R.. ..322.4 100 | CKAC: Montresl, Que.. ..410.7 1200 | CKUA. Edmonton, Alfa.. .. . 516.9 500
CFCT, Vietoria, B. C....... 329.5 500 | CHPC, Vanconver. B. C..”.410.1 1000 | CKCD, Yancourer. B. C. .. 4107 1000 | CKWX. Vancouver. B. C......410.7 50
CFCY. Charlottetown, B. E. I..312:3 100 | CHRC. Quebee, Que.. v, . 8407 5| CKCI. Quebee, Que..... ++340.7 23 | CKY, Winnipeg. Man......... 3841 500
CFGC, Brantford, Ont.......206.9 50 GHSC. Unity, Sask........ . 2R7.7 50 ,'GKGK. Regina. Sask.e.. ....812.3 500 | CNRA. Moncton, N. B.......3224 500
CFJC. Kamloops. B. C.. .287.7 13 HUG, Saskatoon, Sask....... 329.5 500 'CKCL., Toronto, Ont. .. ......33R.0 500 | CNRC. Calgary. Alta.. .434.5 500
CFLC, Prescott, Ont.... ..288.9 50 cuwc Regina, Sask...... .312.3 15 | CKCO. Ottawa. Ont.. ..434.5 100 | GNRE, Edmonton, Alta. .516.9 500
CFMCG, Kingston, ..2681.7 20 | CHWK, Chilliwack, B. C.. .247.8 5 | CKCR, St, George, Ont.., 257.7 25 | CNRM. Montreal, Que, .410.7 1850
SFNB, Fredericton. N, B.....247.8 25 | GHYC, Alontreal, Que........ 410.7 750 | CKGV, Quebee, Que......... 310.7 50 | CNRO, Ottawa, Ont. 434.5 500
CFQC. Saskatoon, Sask V3395 500 | CJBC, ‘Toronto, Ont..,.291,1-336.9 500 | CKCW, Rowmansille. Ont .312.3 5000 | CNRQ, Quebee, Que., . 310.7 R0
3FRB, Toronto, Ont.. 291.1 1000 | C!BR, Regina, Sask..... ... 3123 CKGX. Toronto. Ont.. L291.1 500 | CNRR, Regina. Sask.... 312.8 500
*CFRC, Kingston, 0nt L2679 500 | GJ ..516.9 500 KFC, Vancouver, B. c .410.7 CNRS, Saskatoon, Sask, 329.5 500
CFYC., Rurnabhy. B. ..110.7 600 .434.5 250 CKLO. Red Deer, Alta .356.0 1000 [ CNRT, Tgronto. ont.... 336.9 500
CHCS, Namilton, Ont L3407 10 329.5 500 | CKMC. Cobait, Ont.. .247.8 5 | CNRV, Vancouver. B. 291.1 500
CHCY, Edmonton. Alfa. L8189 250 .475.9 500 ' GKNC, Toronto, Ont.eceve...556.9 500 | CNRW, Winnipeg, Man.. .. 3541 00
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THIS Department is conducted for the benefit of our Radio Experimenters.
publish only such matter as is of sufficient interest to all.
1. This Department cannot answer more than three questions for each correspondent. : e q
2. Only one side of the sheet should be written upon: all matter should be typewritten or clse written in ink.
3, Sketches, diagrams, etc.. must be on separate sheets. g
4, QOur Editors will be glad to answer any letter, at the rate of 25¢. for each question.
calculations, patent research, etc., a special charge will be made.

Conducted by C. W. Palmer

We shall be glad to answer here questions for the benefit of all, but we can

Please make these questions brief.

No attention paid to penciled matter.

This Department does not answer questions by mail free of char_ge. )
1f, however, questions entail considerable research work, intricate
Before we answer such questions, correspondents will be informed as to the price charge.

SHORT-WAVE SUPER-REGENERATIVE
RECEIVER

(Q. 2253.) Mr. G. 1. Blake, Tcaneck, N. J.,
asks as follows:

. I would like to have constructional details
for building a short-wave super-regenerative re-
ceiver., .
eration on shart waves produces extraordinary re-
sults, and 1 would like to vxperimcut to a certain
degree with a circuit of this type.

A, Yan will find the cireuit of a onc-tube short-
wave super-regenerator on this page (Fig. Q. 2255).
Somec remarkable results have been obtained with

E.ooms
= m RE CHOKE
_L .00015 .
£0Imf.
00025 f. o ) 'B--i
T =
I 0025 “mf. I

JS00 T.

Q. 2255

The schematic diagram of a vary successful
short-wave super-regenerator is shown above.
The .001-mi. condenser acress the honey-

comb coil should, preferably, be wvariable,

super-regencrative circuits on short waves; and we
helieve that you will be highly pleased with the
results of this receiver when you get it working
properly, The parts arc standard and the assembly
15 simple.  The radio-frequency inductors are Aero
plug-in-type short-wave coils, both on one mount-
ing; they may be had in a sct of three covering a
bLand from 13 to 130 meters. The grid coil is tuned

with a2 .0n0l4.mf. variable condenser. while the
regeneration  is  controlled by a  .00025-mf. con-
denser. The antenna tuning coudenser may be of

the semi-variable type. such as the 'Variodenser’
manufacturced by the X-[. Laboratories.

The grid coil of the Iow-frequency oscillator is
a2 12530-turn honeycomb © shunted by a .00I-mf.
catidenser.  preferably  variable, as its  value is
sumuwhat eritical,  This condenser also may he of
the semi-varialle type.  The plate cofl is a 1500-
tnrn honeycomb coil shunted Dy a .0025-mf. con-
deuser. Phe capling bhetween  the  two  houey-
comh coils should be easily adjustable, from very
Joase to very tight coupling.

Goarll results et Le ~coured with a tube of either
the 201A or the 192 type.  The filament battery
ad filament theostat, of course, are selected to
suit the type af tube used. The one difficult point
in the operation of this set is the adjustment of the
coupling berween the two honeveemh coils: these
~hould Le adjusted until the oscillating  aetion is
just at the point of stopping. This may require
several trials hut, once it is accomplished, tihc
coupling may he left in its proper position and the
et operitted  without changing it.  When nothing
is heard exeept a faint, high-pitched hum. adjust
the variable grid leak until the set will go into and
out of regeneration with enly a slight plop. Then
tune for the signals with the usual tuning controls
and readjust the grid leak until the lest results are
secured.

The sct Bas good sclectivity, though the tuning

1 have heard some reports that super-regen-,

is hroad cnough to “hang onto” swinging signals.
The volume obtained is nearly double that ordi-
narily cbtained on short waves with a single tube.
The "howls, squeals and rustling noises which too
often characterize super-regencrative receivers on
hroadcast waves are almost eliminated. The radio-
frequency choke should be one that will cover the
band of frequencies over which the recciver is to be
operated, and the .001-mf. condenser across the
phones is almost essential.

RAYTHEON BATTERY CHARGER

(Q. 2256.) Mr. E. . Rhodes, Baltimore, Md.,
asks as follows:

0 T would like to construct a full-wave charger

using the new Raytheon cartridge umits. - Can you
supply the necessary information for building a
transformer and show, also, how the units should
be conmnected?

A, Any well-made transformer of ahout 20 watts
eapacity, with a low-rcsistance secondary having an
open-circuit voltage of between 8 and 9 volts, may
be used. A transformer of this type may be easily
constructed at home by obtaining some .014-inch
cote irou; you may cither have this cut to the
shape shown in the illustration or do the cutting
yourself, This may bc done easily with a pair of
tin snips. Sixty-three picces will be required for
the complete core. The coils are wound on a card-
Dboard tube, #%-inch inside diameter; and the wind-
ings are made as follows:

The secondary consists of two windings, wound
directly on the cardboard tube, each consisting of
53 turns of No. 14 S.C.C. wire, wound in layver
fashion. The end of the first winding and the
beginuing of the second are conneceted together,
making a total on the secondary of 106 turns,
tapped at the center. Several layers of empire
cloth arc wrapped ovcer these windings and the
primary coil is then wound; this consists of 750
turns of No. 24 enameled wire, alse wound in
layer fashion.

The small ends of the rectifying cartridges (type
“A’) are connected together and constitute the
positive terminal (see Fig. 2256); while the
steel shells of the tubes are connccted to the outer
taps of thc sccondary winding on the transformer.
The centcr tap of the sccondary is connected to the

B
L
2]
- i 1
- CORE 3 DEEP 014 INCH
s 3g — THICK.
y TUBE

LE

naw

The core of the transformer used with the

Raytheon '‘A”-cartridge in a charger should

be made from .014-inch material, cut to the
shape shown.

negative terminal; in this lead a fuse of not over
10 amperes capacity must be inserted, to prevent
damagce should the output of the charger become
short-circuited or the battery be connected incor-

www americanradiohistorv com

rectly.  Smnall automobilc-type cartridge fuses are
excellent for this purpose.

\When the windings are completely assembled and
have been bound in place with friction tape, the
core pieces should bhe inscrted. These are “stag-
gered,” by inserting, first, a piece from the left
and then one from the right. When all the core
pieces have heen inserted, they should be fastened
into place so rigidly that no vibration will occur.
This may be accomplishcd by drilling holes in the
four corners of the transformmer (filing down the
rough edges so that the transformer core pieces
will not be connected together); or elsc by con-
structing Drass clamps which will fit over the ends
of the core, and should be screwed down tightly.

“A” BATTERY - ID_A_MP FUSE

< ooy
Ll |
coiL-A 8" BATTERY
2
3 H

_—1 [

!
ewdad et i s VP (VY
o ST ee—— L
110 V. A.C. & OO

TTFRDCC Ty 2 [,‘;;'r."som;, RESISTANCE
1

Q. 2257

197 T — o
NO. 14 D.C.C. WIRE

A tungar charger which uses the fivesampere
tube can be made with spare parts from the
junk box of most amateurs.

The rectifying cartridges should be mounted, pre-
ferably, with the small end up and should be ar-
ranged in spring clips so that they may Dbe readily
renewed after their useful life is finished. These
cartridges are guarantced to give at least 750 hours
of service and, under normal conditions, will give
much more than that before replacemcnt is Ieces-
sary.
L ]

FIVE-AMPERE CHARGER
(Q. 2257.) Mz, R. D, Leady, Syracuse, N. Y.,

writes:

I would like to construct a hattery charger
using a tungar Ave-ampere bulb. Can you pub-
lish the necessary information for building a
charger of this type, including the details for mak-
ing thce transformer?

The operation of the tungar ov other thermi-
onic rectifier is fairly simple. ™ It i= well known
that a heated filament in a vacuum will emit elec-
trons which under a strcss of potential, will flow
in the direction of the applied positive voltage., In
other words, if the hot filament be made the
“cathode” and the colil plate the corresponding
“anode,” a stream of electrons will flow from the
cathode to the anode. Tlowever, no current will
flow in the reverse direction, from plate to filament.
‘This effeet is utilized in the type of charger which
is descrihed here.

To construct the core, 230 pieces of .0l4-inch
core iron will be required. These pieces should be
cut “L” shaped. 434 inches long, 5% inches wide
and 134 inches deep (Sce Fig. Q. 2257). The coils
are wound on cardhoard or fiber forms 134 inches
square and 24 inches long. Coil A consists of 73
turns of No, 10 C. wire. To place the wire
on the form, it will be neccssary to insert a wooden
block in the fiber form because of the large size
of wire used. When the 73 turns have been

|
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wound, the coil should be tapped and 6 additional
turns of No. 6 wire wound over the others. The
wooden block should then be removed and the coil
fastened securely. The end of the first coil and
the beginning of the second are then connected to-
gc.tlher and the three wires brought out from the
coil,

The other winding consists of 197 turns of No,
14 D, C. C. wire wound on a fiber tube similar to
the one used in the first coil. This coil is tapped
at the 16ist turn, the 173rd turn and the 185th
turn. It should be tapped in like manner to the
other one.

The next point in constructing the transformer
is the assembly of the core. This is done in
staggered fashion. Insert the short legs of two of
the pieces into the coil forms and make the edges
of the two meet. Two inore pieces are then in-
serted from the opposite sides. so that the com-
pleted core is bondeé. When all of the core pieces
have been inserted, a clamyp should be constructed,
so that the core cannot vibrate. This should be
made of strip brass bent to the shape of the core
and arranged with screw loles so that it can be
clamped tightly in place.

The other apparatus necessary to complete the
charger comprises a S-ampere tungar Dbulb, one
“jumbe” and one standard lamp socket and a 10-
anipere fuse. This apparatus should be connected
as shown in the diagram. The charger is then
ready for operation. If it is desired to use it for
charging “‘B" batteries, a 30-ohin resistor, capable
of dissipating at least Vi-minpere, is connected as
shown in the dotted lines. A storage ‘B battery
of 50 volts can Le charged in this way.

Operation

The complete charger can be installed in a metal
container if desired. If this is done, care should
be taken to jnsulate all the apparatus from the
container $o that no short circuits can occur. The
variable resistor and the switches can be mounted
on one of the sides of the can, if desired, so that
they can be easily varied. When the charger has
heen assembled and connected to the battery for
charging, inspection should be made of the initial
performance. If possible, the charging rate should
be measured, if only with a Ford-dash ammeter or
similar device. When charging a 6-volt battery,
the charging rate sliould be 5 amperes; on a 12-volt
battery the rate will be about 214 amperes.

If the charger delivers less current than the
above amounts, and still gives inore current than
zero, the taps on the coilsgB should be varied until
the correct one is found. In case the charger
fails to work at all, look first for broken or locse
counections. Then try reversing the battery con-
nections to see if charging ensues. Occasionally it
will be necessary to add a small anount of wire
to the filament winding, in order to obtain satis-
factory starting of the tungar arc; but this should
be necessary only if the transformer has been
assenitbled or wound carelessly. The extra turns
are necessary to offset the excess leakage-lux from
the transformer core. .

When the charger has Leen adjusted so that it
appears to charge at the proper rate, it should be
left charging for two hours. under inspection, be.
fore it is pronounced satisfactory. uring the
inspection period, tests should be made of the tem-
peratures of the core and ceoil. They will normally
run_at such a temperature that the hand ¢an just
be held upon the hot parts without burning. If
any of the parts becomes any hotter than this,
look for short-circuited turns, low.quality steel, or
careless assembly of the core. Any of these three
faults will be sufficient to warrant rebuilding the
transformer.

SHORT-WAVE RECEIVER COILS

(Q. 2238) Mr. A. H. Lester, West Chicago,
IN., writes:

I am looking for a little information in re-
gards to the coils for the Rapio News Special
Short-ll'ave Receiver. Can you give me the size
of the wire used on these coils. and also the num-
ber of turns?

A. The coils used in the receiver are as fol-
lows: the primary consists of [0 turns of No, 22

wire. 234 inches in diameter. This coil is used
for all wavelengths and is fastened permanently to
the mounting, on a hinge, so that the coupling with
the other coils can be varicd. The secondary of
the smallest coil consists of 3 turns of No. 20
enaneled wire, 3 inches in diameter. The tickler,
234 inches in diameter, is fastened iuside the sec:
ondary ¢oil and has only 2 turns. The next coil
contains 3 turns of wire on the secondary and 4
on the tickler; the same sizes of wire are used.
The third and largest set uses 19 turns on the
secondary and 6 on the tickler.

The coils used for the broadcast band, from 200
to 500 meters, are both wound with No. 24 D. C, C.
wire. The secondary contains 95 turns 3 inches
in diameter and the tickler is wound with 12 turns.
The large number of turns on the secoudary is
necessary because of the small capacity of the tun-
ing condenser used with this receiver. The sec-

POWER TUBE
AF Tagns | OUTPUT TRANS.

11

A house-wiring system whichk is particularly
well adapted to large installations is shown
ere,

ondary coils, of all sizes, are supported on skeleton
bakelite tubes; and the tickler and the primary
coils are self-supported. The secondary coils used
in the three short-wave coils are space-wotnd,
4-inch s;paration being used.

The differences in antenna constants. as well as
in apparatus used. may make it desirable to remnove
turns from the secondaries, the better to cover the
short-wave broadcast bands, as explained in Rapro
News for October (page 350). The wuser can
quickly discover this by a few ecxperiments.

HOUSE WIRING SYSTEMS

(Q. 2259.) Mr. W.
Pa., asks:

Q. T have recently tried wiriug my house so
that phones or a loud speaker could be used in any
room. The experiment failed completely, however,
The music was distorted and the tubes did not
seem to get enough current. Can you help me in
this matter?

. The simplest method for wiring a loud
speaker to a distant set is merely to connect a length
of electric-light flexible cable between the set and

F. Borchers, Bellefonte,

loud speaker. This method works fairly well if
the leads are mnot too long. f they are of too
great length. the wupper musical notes will be

weakened; owing to their being shunted away by
the capacity formed, across the loud-speaker ter-
minals, between the two long twisted wires, A
congiderable length can be used, however, without
noticcable loss if ordinary flexible cable is used.
Tf twin bell-wire is used, the higher tones are so
reduced that very disagreeable distortion is intro-
duced, and a mufled sound is given to speech,
The reason is that the capacity of this type of
wire is high. Apart from this, it is not desirable
to run wires all over the house that carry a high

SWITCHES LOCATED WITH JACKS

OUTPUT TRANS.

. Vi 7

l L swircH ="/

LOYD __ . VOLUME CONTROL

SPEAKER [ | AL
", ‘JI R
JACKS

The ‘‘circular” system of house wiring is best in small houses where only a few speakers

ace to

be used .at the same time,
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D. C. potential (with respect to the earth); as
there is, risk of fire if a short circuit occurs, due
to some mechanical scraping away of the insula-
tion. This can easily be guarded against by the
use of a choke-flter output circuit, or a trans-
former; and for various other electrical reasons.
such as the question of magnetic saturation of the
iron cores of loud speakers, a device of this kind
should always be emploved whenever a power tube
is used in the output stage of the receiver.

The use of fiexible cable will successfully over-
cume the capacity dificulty, Dbut we are still
bothered with the remote-control problem. This
can easily be overcoine by shunting a variable re-
sistor of approximately 0 to 50,000 ohms across
the loud speaker. Volume-control resistors similar
to this, wire-wound or otherwise, can now be ob-
tained, and should be connected permanently across
the loud-speaker terminals. This will give a smooth
control which is entirely satisfactory. Alterna-
tively, we can use a jack in conjunction with a
volume-control plug.

Switching the Filaments

Regarding the method of switching the set on
and off, the first idea which occurs is merely to
extend two wires, conuected directly to the fila-
ment circuit, and to place a switch across the two
at every place where there is a loud-speaker jack.
There are a large number of objections to such a
project; one of the principal ones being that there
is g certain voltage drop along the wires which,
in some cases, might reduce the actual filament
voltage below the normal and thus affect the opera-
tion_of the receiver,

We can get over this difficulty, however, by the
use of a “‘constant-current” relay; this consists of
an_ electromagnet, which, when excited, closes and
holds close against a spring, a local switch. which
is connected in the “A’ battery circuit. he re-
lay itself is operated by a separate battery, which
is switched on by clesing one of the switches al-
ready mentioned; this being installed by the side
of the loud-speaker jack. The relay has to be
supplied with current passing through its windings
all the time; but, since relays of remarkably low
current consumption are available, this doesn’t
greatly matter,

If the ordinary type of open jack with filament
coutrol is used, quite a neat and attractive scheme
can be worked out. This method is shown in Fig.
Q. 2239,

Series and Parallel Systems

It will need no great effort of the imagination
to see that the insertion of the loud-speaker plug
into one of the jacks will switch on the set via
the relay, the effect being the same as though a
separate switch situated close to the loud-speaker
had been closed. Removal of the loud-speaker plug
switches off the set, If a second loud-speaker is
inserted we merely close another switch in
parallel with the existing closed filament switch.
This is an excellent scheme for a block of flats
or an institution, with outlets, fed from a master
receiver; since the set will remain switched on
wntil the last loud speaker or phone plug is re-
moved. This system has one or two drawbacks,
however, for the ordinary home instailation. In
the first place, it is impossible to use a volume
control with each individual loud speaker, as al-
ready described. .

The ‘*circular’’ system illustrated in Fig. Q.
2259A operates in a somewbat different manner.
To explain it, we will first ignore the filament-
switching device and concentrate on the method
of switching in the loud speakers. Each of the
jack boxes shown contains two double-circuit jacks.
Supposing we have, in the same toom as the jack
shown schematically, a3 receiver having a telephone
plug attached to the secondary terminals of an
output transformer or choke coil. In any of the
rooms containing the other jack boxes, we can
connect a loud speaker and, if desired, a pair of
phoues as well.

It will be realized that a transformer or choke-
coil output device s imperative in this case as,
otherwise, the total resistance of the loud speakers
and tclephones used will .in series with the
“B" battery and naturally will reduce the plate
voltage to a great extent. Individual volume con.
trol can be attained with this method by using
modulator plugs, or by connecting a resistance
across the loud speaker or phones, as previously
explained. . .

Doubtless the best method for the particular in-
stallation in mind will be easily chosen by the
individual experimenter; but we would suggest
that, for small locations in which it is desired to
have separate volume control for each loud speaker.
the second method should be used., TFor large in-
stallations, in which separate control is necessary,
the first method is better.

POLARITY DETERMINATION
(Q. 2260

Y., writes:

I have a storage battery which is not marked
on either the positive or negative terminals, al-
though one of the terminal screws is painted red.
How can I tell which wires to connect to the
positive and negative, respectively. on the set?

The red terminal is always the positive. In
some cases the terminals of batteries and chargers
are not marked in any way. This usually makes it
very dificult for the fan to tell which wire is
positive and which is negative. If a small amount
of salt is dissolved in a glass full of water, and
the two wires dropped into the scolution, the wire
giving off most bubbles is the negative.

Mr. A. F. Johnson, Brooklyn, N.

~
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My dear Business Builder:

Each and everyone of you Radio Fans are responsible for the growth of the
Radio Industry.

It was YOU that made the Crystal Circuit, the Neutrodyne, the Tuned Radie
Frequency and the Super-Heterodyne Circuits popular in their time.

It is years since a new circuit has been devised that is not merely a modification of
the aforesaid cireuits. Did YOU, Mr. Radio Fan, profit from the enthusiastic labors
you put into the Industry popularizing the aforesaid past Radio triumphs? Are vou
wetting any of the profit your enthusiasm and labor created?

I believe that you individually and collectively are the mainspring of the Radio

When you believe in a new development your enthusiastic praise is worth
intention to compensate you for the

Industry.
thousands of dollars in advertising, and it is my
assistance you are able to give.

One of you Fans, namely, Mr. Fred A. Jewell, a master Radio Fan, who over a
period of five years indefatigubly experimented with more than 2,000 radio circuits
and modifications thereof, has discovered the GREATEST ACHIEVEMENT SINCE

achievement, namely, his

THE INCEPTION OF THE INDUSTRY. Particulars of this
new cirenit, appears elsewhere in this Issue.

Mr. Jewell, without attempting in any way to evade the Patent Situation, has
consistently labored towards the creation of the ideal Radio Receiving circnit, and
because of his constant application to his subject has not only created this ideal
Receiving circuit, but, remarkable as it may seem, has actually crested a new circuit
that in no way infringes om existing circuits, and in no way resembles in function or
performance anything heretofore accomplished.

Because of the foregoing I have contracted to pay Mr. Jewell a
for his creation, and sincerely believe that lie will earn many time;

I want 1o keep YOU interested in Radio and te enlist your coeperation in putting
this circuit across. It will be the means of your earning a substantial income in your
entire or spare time while you are playing with it, and, who knows, you may be qh]e
to make some improvement or duplicate Jewell’s achievement, through your cooperation.
time you will earn the where-
a great deal more.

minimum of $170,000
s that much with me.

While cooperating with me in your entire or spare
withal 1o enable you to continue your experinentation, and
I want vour assistance in putting this startling new
across in a BIG way, and have a plan which will enable
you to earn money without interfering with your present occupation, while you are
giving this assistance. Thousands of sincere young men have made money with me i
the Radio Industry. I want YOU to join the RANKS with a view to accomplishing
mutnally greater things.

Dou’t hesitate—fill in the coupon. Get the full details.
one of us.

Let me send yon details.
development in Radio circuits

I know you will become

LEO POTTER, Pres.

UPE& Algonquin Electric Company, Ine.

THIS CoUpPON FOR FURTHER
o INFORMATION
l ug--u--------- i
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DRUM DIAL

REMLE

Readily changeable, white cardboard
indicator strips. Supplied for clock-
wise or counter clock-wise reading.

No back lash. Fine-tooth gear driven
by spiral-cut pinion,

Station Settings spread over 15
inches of space,

Heavy brass bracket supports con-
denser; rigid construction.

Space provided for call letters.

Large, easily read figures.

Round hole for escutcheon plate; no
special tools necessary.

Attractive bronze escutcheon plate.

Vernier control; Special shaft can-
not bind in bushmg

Q Right or left hand control.

REMLER

CONDENSER

1 360° rotation of shaft and reduction drive
give vernier control.

2 Proper placing of insulating material mini-
mizes resistance to radio frequency currents.

3 Complete insulation of plates from dial and
dial shaft and provision for grounding dial

and shaft give absolute freedom from body
capacity effects.

4 Plates carefully aligned by hand and sold-
ered rigidly in position at three pomts

§ Balanced Twin-Rotor construction gives ut-
most smoothness of operation.

§ Shape of plates permits attalument of very
low minimum capacity and wide tuning
range.

Y{Drite for free folder describing Remler parts

REMLER Division of
Gray & Danizisan Manufaeturing 0.
260 First St., SAN FRANCISO
CHICAGO NEW YORK
Eastern \Warehouse, Elkhart, Indiana

J
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HESE circuits are combinations of the

Solodyne and the super-regenerative

principles. The low plate voltage (ac-
tually supplied by the “A" battery) does
away with most of the objectionable noise
and instability of the super-regenerator, while
super-regeneration gives the Solodyne enough
power and seusitivity to make the combined
circuit very interesting,

] \ I G CENTER TAP

L Lz
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TWO NOVEL SUPER-REGENERHTIUE CIRCUITS

BY H. A. EVEREST

Radio News for Decomber, 1027
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tions and the potentiometer controls the oscil-
lating point. Without an aerial the set i-
sufficiently sensitive to get all stations withii:
thirty miles.

Tubes of the 201A type should be used
with a six-volt “A" battery.

If a loop or a short indoor acrial is used.
it should be connected to the ceuter tap of
the grid coil directly. If an aerial is used,

AUDIC
TRANSFORMER

12,000
OHMS

12.000
OHMS

MIDGET
COND.
00035 MF 000335 MF
l
Go025 MF
400 ————pm
OHM
POTEN.
L L, HONEYCOMB
3 4 cons
1250/ Y5007,

FIG. !

This odd-leoking circuit will produce unusual results from one tube if properly used.

Fig. 1 shows the “Solosuper,” a “flivver”
Armstrong combination. In tumng both
plate and grid coils (L1 and L2) must be
tuned to the wavelength wanted. The L3-
L4 coupling is varied from close to a point
almost out of oscillation. where the strongest
results will be had. The rheostat and de-
tector potennometer should be set for best

it should be in series with a midget con-
denser (C1); as the set works best with a
small energy input.

Coils L3 and L4 are honeycomb or duo-
lateral coils, of 1,250 and 1,500 turns, re-
spectively.

Most experimenters have enough material
on hand to make up the detector unit and,

12 000 12.000 A F. AMPLIFIER
OHMS  OHMS
'qu Jmﬁ G
COND Loo:
[ MF
ooms ME oooas MF %
| 025 |‘,_- y P |
ng |- 420 OHM MF % ; i
y 00D2SMF < | v
R CHOKE 6V A
{80 DHM_POTEN e % .
- 400 OHM POTEN
g FIG 2

This circuit is an adaptation of the Autoplex,

results. The set can be logged and results are
consistent, Its sensitivity is surprlsmg and
the volume is good. Good tuning condensers
(C2, C3) and vernier dials should be used.
A two-honeycomb-coil mounting is used and
the super-regeneration is controlled by
changing the coupling.

The special inductor L1-L2 is wound on a
formi 2% inches in diameter and 7 inches
long. Start ¥4-inch from one end and wind
60 turns of No. 22 D.C.C. wire. Skip 114
inches and wind another 60 turns. The grid
coil L1 must be tapped at its center. If the
set refuses to oscillate when the grid and
plate coils are in resonance and the poten-
tiometer is moved over the scale, try revers-
ing the leads to the plate coil.

The plate and grid controls tune the sta-

if the audio unit is added, the only parts
difficult to get are the two 12,000-ohm rec-
sistors. Two 50,000-ohm variable resistors
can be used and set for the best results.

Fig. 2 shows the Soloplex. an adaptation
of the Autoplex, which is about as sensitive
and powerful as the circuit in Fig. 1 and
easier to tune and handle. This combination
can be used just below the oscillation point
with very good effect. The larger honey-
comb coil L3 may be anything from 1,000
turns up, 1,250 giving very good results.
The tuning inductors L1-L2 are the same
as in Fig. 1. Following the filter, a regular
audio amplifier mayv he used. The “B” bat-
teryless amplifier is shown for those who
wish a set without “B” batteries.

A MISUNDERSTANDING
Ravio Parsox: “How did you like my

sermon vesterday ?”

Ranto Parisutoxer: “I couldn't get you

at all.”
Parsox: “Too much theology?”
ParisuroNer: “No: too much interfer-
ence.
ANTI-RECEPTION
Bonpy': Papa what is ‘status quo?” "
Fatuer: Somethmg that comes in over

the radin, I think.”—Judye.

www americanradiohistorv com

NOT THE ORIGINAL COST, BUT THE
UPKEEP

Rapio Deater: “Well,
like your new radio?”

Rapro Fax: “Not much.”

Rapio Deaver: “Why, what's the mat-
ter P

Raplo Fax: “Well, last night my wife
and I were listening in on a sermon; and
when thev passed around the plate for the
collection I forgot and haunded my wife a
dollar 1"—E. I¥/. Burriss.

Ed, how do you
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Batiery or

All-Elec
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 te coast with

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

The RANDOLPH SEVEN-TUBE CONSOLE illustrated here
can be had for use with batteries or connected Qirect to the
electric light socket—abeolutely batteryless—uio 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 radie engineers and authorities— by
leading radio publications and laboratories,

7 Tubes—Single Control

Iluminated Dram

One drum dial operated by one simple vernier control tunces in all stations with
easy sclectivity to iremendous volume. Nooverlapping of stations. Illumir-
ated drum permits operation in the dark. Volume contrel for finer volume
modulation. This is a seven-tube tuned radio frequency receiver with power
transformers and power amplification. Space wound solenoid coils. Full ant?
completely shielded. A real receiver of the highest quality. Tremendous dis
tance, wonderful tone quality, simple to operate.

Beautiful Walnut Console
Built-in Cone Speaker

The Randolph Seven-tube Ampliphoniec Console illustrated above is housed in
a genuine 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 rangc of musical notes from the highest to thelowest pitch.

What Users Say

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

LTI SO R T AT T T R R TR O e

G
R et ”

: '"Rfandolgh $
T-Tube Console
Single Control

I RETAILPRICE
L Completely Assembled

The Senior Si%
Now youa can have a new,
modern, single-control, $ixe
tube radio. Do not compare
this set with old style 2-
dial 6-tube sets selling for
about the same price, The
Randolph 1928 Sznior Six has
alse been tested and approved Because of our long and
by theleading radio engineers. successful expericnee in

Comes in a beautiful solid wanut i FE@ TR Prige || the radio business, we are

perfectly contident inscnd-

, . = Y] 5 W - o

The Randolph Radio ] f :
Corporation are pio- ls upON - e

neers in the manufac- e e e . ) s i
ture of radios. All of . - z .

its vast and unlimited
resources have been used
in making and perfeeting

of the Randolph Receivers.

Randolph Radio Corporation,

711 West Lake Street, Dept. 304

Chicago, Illinois.

Send me full particulars about the RANDOLPH Six and Seven=

cabinetof hand-1ubbed finish. Single A 1 d Tube All-Electri d P abl 4G le S ith detail
rol. i - ing out a Randoiph Radio ube ecirican attery Table and Console Sets with details

Sonttoly |¥:,‘i,'ﬁg?mAlb£m£1y“‘}§'f SIngle on rial, “We know what it of your 30 Day FREE Trial Ofter.

pendable znd very s¢lective, Sent con‘t rol will do. Mail us the cou- R

for 30 Days’ Free Trial. Youtest & pon now for the greatest

-]

el i2

it before ycu buy. \ radio offer ever madc. ﬁ
'
&

B

Name. e P SRS o Sy N

(Tt Y At e el s s, | DO I e ——
Mark here O if interested in Agent’s proposition.

0 L O 08 R RS R ERpER S TR mm el

RANDOLPEH RADIO CORPORATION

711 West Lake Street Dept. 304, Chicago, Illinois

BEEFDEAEESEEER
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7 ai-herproof Rerial

“that carit corrode

It is 1ot necessary to take
down your aerial each year
to remove corrosion and soot
that have accumulated on
its surface, if you install a
Beidenamel 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.
2314-A S. Western Ave., Chicago

AERIAL WIRE

G‘%ﬁ-—iﬁm

g

Radio Wrinkles

(Continued from page 641)

L i

) e T

heavy size. which is equivalent to No. 16
solid copper wire, should be employed, and
the armor should be grounded to the “B—
battery lead wherever possible. \hen mak-
ing connectious, the armor should be carried
as near as possible without danger of a short
circuit. and the ends should be wrapped with
friction tape.

~—Contributed by W. H. Cameron.

AN AF. AMPLIFIER FOR TWO
SETS

FOR the man whose pocket book requires
that he economize, an arrangement is here
presented that will save the cost of an extra
audio-frequency amplifier. It provides the
amplifier for two radio sets; in the writer's
case a broadcast receiver and a short-wave
outfit.

The amplifier may be built in either set,
and instantly changed over to the other by
means of a single-pole double-throw switch
if scparate antennas are used. However, if
one aerial is used for both sets, a double-
pole double-throw switch must be employed;

It is_possible to change an aerial and audio

amplifier, from one receiver to another, at

the same time, with a D. P. D, T, switch
connected as shown,

one side of the switch being used for chang-
ing over the amplifier and the other for
switching over the antenna. On each side of
the switch, put the plate leads of one set,
with the switch arm connected to the “P”
post on the first A.F. transformer.

The other side of the switch is used to
change over the antenna. The aerial posts of
each set are connected to the ends of the
switch and the lead-in to the switch arm.
Care should be taken that the conncctions
for the proper set are made on the same side
of the switch.

—Contribute ! by Chas. N. Kcller.

SPEAKER-CONTROIL SWITCH

MANY experimenters spend much of
their time building loud speakers of the
cone and exponential-horn types with varying
degrees of success. In some cases it will be
found that home-made speakers of both de-
signs are capable of giving excellent results;
but in others it will be found that they are
apt to favor either the high- or the low-
frequency range. Often the exponential
horn will respond very well to the low tones;

S

ouT
PUT

S\

Heater-control snap switches may be used for
connecting two loud speakers in either series
or paraliel.

www americanradiohistorv.com
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Ida C. Bailey Allen

International
Authority

Presents

the Greatest

Cook Book

America Has Ever
Seen !

—in which is presented 2500
complete recipes usable by
anyone that reads, including
the plain and the fancy, the
inexpensive and the expensive,
the modern and the old
fashioned.

ALSO

—extremely valuable time and
money saving information on
purchasing of foods, dieting,
the Feeding of children, Vege-
tarian Menus, Seasoning, table
settings, using left overs,
Feeding the sick, Foreign
dishes, Church and Club Sup-
pers, Qutdoor Meals, Canning
and Preserving, etc.

2500 RECIPES
1001 PAGES

REGULAR PRICE $2.25
SPECIAL OFFER at $1.98
Use This Coupon

CONSRAD CO.. Inc
230 FHth Ave., New York., N. Y,

Gentlemen: T enclose $1.08, please send me
ane coby of Ida RBailey Allen's COOK BOOK

ADDRESS

CITY
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Whatever type of radio power

equipment you want—

{ WITH BATTERIES OR WITHOUT

Liceneed
o
patent

Balkite “*A*’ Contains no battery.
Th

¢ samce as Balkite
“AB” but for the “A” circuit only.
Enables owners of Balkite “B” to make
a complete light socket instatlation at
Price $35.00.

very low cost.

Balkite “B” One of the a’m:grsi

lived devices in vadio.
The accepted tried and proved light
socker “B" power supply. The first
Balkite “B,” after § years, is still render-
ing satisfactory service. Ower 300,000

in use. Threc models: “B”-W, 67-90
volts, $:2.50; “B"-r35*, 135 volrs,
$35.00; “B"-180, 180 wolts, $;4:2.50.

Balkite now costs no more than the
ordinary “B” eliminator,

Balkite Chargers

Standard for “A™ butteries.
Can be used during reception.

Noiseless.
Prices
drastically reduced. Model *J,"* rates
2.5 and .5 amperes, for both rapid and
trickle charging, $i17.50. Model N
Trickle Charger, rate .5 and .8 amperes,
$9.50.  Model “K” Trickle Charger,
S7.50.
*Special madels for x5-40 eyeles af
slightly bigher Prices
Prices ave higher West of the
Rockies and in Canadas

—

Cr.)

_ of long life and

for whatever type of

radio set you own—
whatever you want fo

pay for it —
Balkite has if

First noiseless battery charging. Then
successful light socket “B” power.
Then trickle charging. And today,
most important of all, Balkite “AB,”
a complete unit containing no battery
in any form, supplying both “A” and
“B” power ditectly from the light
socket, operating only while the set is
inuse. The greatimprovementsinradio
power have been made by Balkite.
This pioneering has been impor-
tant. Yet alone
it would never
have made Bal-
kite one of the
best known
names in radio.
Balkite is today
the established
leader because
of Balkite per-
formance in the
hands of its
owners.
Because with
2,000,000 Uunits
in the field Bal-

kite has a record

el
HEANSLO WnOLY mawnIn

Ar3aing PaTEnt

Balkite “AB”

placing both “A” and “B” batteries and supplying
radio current directly from the light socket. Con-
tains no battery in any form. Operates only whilethe
set is in use, Two models: “AB™ 6-135,% 135 volts
"B current, $64.50; “AB” 6-180, 180 volrs.$74.50.

freedom from trouble seldom equalled
in any industty,

Because the first Balkite “B,” puc-
chased 5 years ago, is still in use and
will be for years to come.

Because toyourradio dealer Balkite
is a synonym for quality.

Because the electrolytic rectifica-
tion developed and used by Balkite is
so reliable that today it is standard on
the signal systems of most American
as well as European and Oriental rail-
roads. It is this principle, used in all
Balkite Radio Power Units, that does
away with the necessity of using tubes
for rectifying current — that makes
Balkite permanent equipment with
nothing to wear out or replace.

Balkite has pioneered —but notat
the expense of the public.

Today, what-
ever type of sec
you own, what-
ever type of
power equip-
ment you want,
whatever you
want to pay fot
it, Balkite has it.
Production is so
enormous that
prices are aston-
ishingly low.

Your dealer
will recommend
the Balkite equip-
ment you neea
for your sef.

Contains no battery.
A complete unit, re-

FANSTEEL PRODUCTS COMPANY, InC.,, NORTH CHICAGO, ILLINOIS

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

FAN STEEL

www americanradiohistorv. com

{Balkitc

“Radio Power Units—

Sole Licensees in the United Kingdom:

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

Willesden, London, N, W, 10
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| whereas a home-built cone will give excel-
g T~ ' lent results on the high notes.

] B Combining the two types of loud speakers
often gives reproduction which is practically
perfect. The speakers may be connected
either in serics or in a parallel circuit, the
best arrangement to be determined by ex-
periment,

In this conncction there is a simple elec-
trical device, which may be purchased at
any first-class electrical supply house, and
will enable the amateur to connect his speak-
ers in any manner desired with ease and
simplicity. The device is known to the clec-
tric trade as a heater-control snap switch,
and is used on heating devices to obtain
series-parallel contrel of the heating ele-

ments. When connected to a radio receiver
the device will provide three different com-

binations as follows: |
First snap: Both speakers in series; An All-Wire Variable
Volitage Control

Accurate
B-Eliminator
Voltage

Second snap: One speaker cut out;
Third snap: Both speakers in parallel;
Fourth snap: Both speakers disconnected.

S— i - The circuit used is very simple and will In constructing your B-Elimina-
Speed first essential of mod be found illustrated here<y ' tor, you need this highly perfected
ern ﬁight came thru slow de- —Contributed by R, F. Petrasek. wire variable high resistance,

Built with great radiation surface,
it is kept cool like an air-cooled

velopment — during years of ‘
motor, hence the resistance ele-

unremitting research and ex- REPAIRING RADIO TUBES ment does not break down and is
. } permanently accurate. Note these
eriment. ADIO tubes that have come loose from . :
P their bases may be repaired in a few advantages .
TP : minutes’ time with a small quantity of com- A : & i
And so it is with Speed Supel‘ mercial alcohol. At the point where the Ml anincly o i, s

.. . tive metallic contact always;
Emission Radio Tubes. Every tlllbehe;ﬂerzl:he ba}fe, pc;)ur a few (irofps of less fragile because of larger
alcohol. low the tube to stand for a nichrome resistance wire; no
moment until the alcohol moistens the ce- heat-holding enamels used.
ment, then press the bulb firmly into its base 30 exact readnws ol ‘esiot

distinctive performance fea-
ture came only after laborious

and set it aside for five or ten minutes. ance, ]
experiment and scientiﬁc in- (Ecréfé;lteﬁiz]]llﬁ::]‘c):{:eldt a\l\l'(lfllltlll)ce tﬁl(i)uemils t;lsatg(:(l)]g Ohms Milliamperes
vestigation by experts in the o e —Contributed by F. Darneille. TWEE ORr":" o) m%ﬁ) Cuég)ein
deign end macatacture o £ b B
things electrical. WHEN TRANSFORMERS BURN Ta0  goi0000 b

ouT T-200 {12 20,000 35

. . 04 25,000 32
\ R 7HEN this system is used, the burn- it 2 50,000 275
ing out of an audio transformer does SRibh -

Absolute Uniformity
All tubes are tested and dou-

. not mean complete cessation of radio enter- Eight stock types with resist-

ble tested to assure satlsfactory iainment until thfe instrument is replaced. ances up to 50,000 ohms.

. n the absence of the necessary apparatus All rated at 25 watts. List

operation and phenomenal temporary refception can be often obtained $3.50 cach. At your dealers.
. by the use of very ordinary articles. . B

long life. If the primary winding is burnt out, two | Also_a f“”R line of Wire

p f Al' wires from: the primary binding posts should Fixed Resistances
erlect ignment be placed in a glass or cup containing water . Y .
g and the distance between the two _wires, Write for free hook-up circular
Special method of manufac- should be adjusted until best reception is ob- Dept. 12C, 175 Varick Street

tained. When it is found that the distance New York City

ture assures perfect grid fila-

ment and plate alignment, BURNTOUT PRIMARY
within 1/10,000 of an inch at
all times.

“This is an Eliminator
Year”

LECTRAD)

TRANSMITTING
| APPARATUS

Buy a set of Speed tubes today.
Try them and note the im-
provement in the tone quality
of your set. Write for infor-

mation. If your dealer can’t
supply you send us your order A Complete Stock at “Chi-Rad”
. h d 1 3 name and [l In addition to our regular brgadcas}f
eater s i t arry a ver ood stock
wit YICI’UI' h 0 . . irl.l II|I: II"—G LASS OR CU p ?f)pi’;aél:?k)\r\nelelc‘]ﬁ” chol».t': Y gfld leaks,
we Wi see that 1t 15 given = __§_ = | igh test condensers. ctc., for trans-
| Rl mitting  purposes.
. e T Ho
prompt attention. R _,I_.“I-—\g//'_l\l'ng Vti_{F?Y NEW SHORT-WAVE COILS
mgr T HTL Specially huilt by “Chi-Rad.” Write
CABLE SLPPLY 100 | | Foecssl SA)NE o dserbtive, Dalctn, v ot
RrureroREes L\h il | |_I'\L__|,II business letterhead when writing for :
Executive 31 UNION SQUARE 'a-h_'_l___.-' discounts. |

Offices: New York, N.Y.

Chicago Radio Apparatus Co.
415 S. Dearborn 5t., Dept. RN, Chicago |

ceiver may sometimes be operated tem-
porarily by making use of the system
illustrated above.

If an audio transformer burns out, the re- |

www.americanradiohistorv.com
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Here is the

Layerbilt *B** Battery

No. 486, Eveready's

longest-lasting provider
of Battery Power,

Eveready

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 allentive 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,
atfracting no attention to
itself, creating for you the
illusion that ean be so con-
vineing, 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

Radio Batteries
W -they last longer

full

The air is

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
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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 EIEE San Francisco

Unit of Union Carbide and Carbon Corporatiom

Tuesday night is Eveready Hour

Night—9 P. M., Eastern Standard

Time
WOC=Davenport
KSD-5¢. Louis "

Minneapolis

wcco_{s: Paul
WDAF-Kansas City
WRC-F ashington
WGY-Schenectady

WEAF-New York
WIAR—Prorvidence
WEEI-Boston
WFI=Philadelphia
WGR-Bufalo
WCAE—Pittsburgh
WSAlI-Cincinnati

WTAM—Cleveland WHAS—Louisville
WWI-Detroit WSB—Atlanta
WGN—Chicago WSM—Nashville

WMC-Memphis

Pacific Coast Stations—
9 P. M., Pacific Standard Time

KPO-KGO—San Francisco
KFOA-KOMO-—Scattle
KFI-Los Angeles
KGCW—Portland

shouldn’t miss
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Warren ‘‘B"!

GUARANTEED

to deliver

from 163 to 232 volts at a compensatin

milliamperage, as the total current loa
varies from 75 down to 25 mils—all the
voltage you will cver need {or clear audio
amplification and for about one-half the
price vou thought you had to pay for the
power vou always wanted.
252 Volts at 25 Mils
233 Volts at 35 Mils
217 Volts at 45 Mils
199 Volts at 55 Mils
182 Volts at 65 Mils
165 Volts at 75 Mils
from 110 V. 60 Cycle
A.C. Current, with
the improved type BH
125 M. Raytheon tube
Compact—5%: x 6% x 9% inches.
used flat, as shown, or vertical

POWER

The Warren B Modet T will “speak for
itsel{” as soon as it is connected to Yyour
set.  You can adjust the three variable
controls, connected  to the detector, inter-
mediate, and amplifier taps, to suit the
most critical and sensitive requirements of
any set. Sccuring exactly the correct volt-
age with the necessary milliamperes to as-
sure full B current at all times. The War-
ren has also a power tap for high power
tubes, as well as reserve capacity in the
filter to carry smoothly the long sustained
notes, particularly the deep tones often un-
developed in radio reception.

The modern radio owners assume a growing
pride in their radio equipment from points
of quality in rcproduction, general appear-
ance, and effectiveness. 'The Warren Model
T is their greatest asset, based upon quality
of material, workmanship and construction,
in its efficiency., compactness, neat appear-
ance and design. Finished in Old Gold
Bronze l.acquer, with bakelite pane! for
connections, plainly marked with white let-
ters, completes any radio set, and fits into
the cousole as an item of heauty and
attractiveness.

No-risk TRIAL

before Christmas
The demand for "“WARREXN B" Supply
Model T is unprecedented.  Your dealer
may not have a sample unit. If not, order
direct at onee. Mail the coupon today. Send
only $33.00 and save cxpress charges or we
will ship C. O. D. for $33.00 ($37.50 West
of Rockies.) Do Not Delay. Get your
"SWARREXN” now. You run no risk. Try
it before Chriztmas on our money-hack guar-
antce plan.  Approval of radio laboratorics,
experts, and cngineers, plus our money-back
gpuarantee. is your protection. Shipped com-
plete. including improved tvpe BH 125 M.
Rayxtheon Tube.

MAIL COUPON TODAY

WARREN ELECTRIC COMPANY.

Can be

Dept. R. N., Peoria, lllinofs.

#FTY 0p0000n000060000000000000000000000000 copoaa

AQdress ....ceciaiiritrettttiaiairaaan

(E¥8? [ nooocooncooqoogo Dagoagnonooo State. .. ... ...
3 Ship at once Model T "WARREN B RUPPLY.

{If xou enclose M, O. for $53 we pay Cxpress.
w, E. Co.
0 Cheek here if you want literatuve.
Tealer's Name. v o.nnni et 0ocoaQgao teeaanen

Address
{Jobbers und Dealers—Tak
WARREN. Write at once.)

between the two wires is very critical, it is
wise to dissolve a few crystals of salt in

[ the water,

This simple device will often make it pos-
sible to continue listening to a fight or a
foothall game, when this would otherwise be
immpossible.  Of course, the results are not
to be compared with those obtained when a
perfecct transformer is used, but reception
is obtained.

—Contributed by Jack Steinberg.

(If the open cirentt of the trausformer is
located near the plate end of the primary
coi. the system described abore may not
give satisfaction. Howewver, in many cascs,
1t will be possibie to obtain some degree of
reception.  Also, a variable grid lcak may
be used In place of the <watcr with cqually
satisfactory results.—EprTor.)

The Super-Hilodyne
Receiver

(Continned from payc 629)

animn)

0z e RN

AT E T

Then a station operating on a wavelength
hetween 200 or 220 meters is tuned in and
the same procedure followed. It will be
found that a point can be reached on cach
resistor, whereby the set will not oscillate
at any frequency within the 200 to 330 meter
band. When these settings have heen finally
made, the caps are replaced on the shields
and the set is ready for use. As previously
explained these adjustiments need not be
varied unless some changes are made in the
receiver, such as the substitution of different
tubes, etc.

INTERCHANGEABILITY

The three sections into which the sub-
panel is divided have other uses than those
outlined above. Let us assume, for example,
that we have a recciver which is not selective
and we wish to remedy this defect. This is
easily accomplished, assuming again that
there arc alrcady instalied a good radio-fre-
quency amplifier and a good avdio-frequency
amplifier, by connecting a tuning unit (mid-
dle section of the Super-Hilodyne) beforc
the R.F. amplificr.

Again, let us consider an R.F. set which
is sufficiently selective but will not reach out
and get distance. Here the Hilograd inter-
mediate radio-frequency amplifier can be
used to good advantage, for it may be in-
serted in the set, after the tuner.

Then, in the casc of a set which has every-
thing but a good audio-frequency amplifier,
the dual-impedance amplifier can be substi-

A “mall QUARTET

WoLEMEIA] .
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6 TUBES
UuX 201-A TYPE
(Tested. and

: wn be wived
ina few minutes

“Matched,
An amazing value that can’t be beat!
I..ate.-:t 6-tube tuncd radio-irequency
circuit.  Extremicly selective, marvel-
ous sensitivity. Two stages of radio
frgquency, detector and 3 audio am-
plifiers for improved tone quality. Two-dial con.
trol.  All-metal chassis. Shicided. Clear and
realistic reception guaranteed. Beautiful ifront
panel, crystailine finish,  Metal panel and sub-

1)5\nei; all parts mounted. Simply connect a few
wires. No special tools needed. Vernier dials for
11:11: tullllng. [.\e(\f' ‘u-pc UX sockets. All hook-up
vire and colored battery cable included. 1\al

$60.00, our price $16.95, wee

Simple Wiring Directions

Yery casy to wire this set with the in-
structions we  furnish.  Just conneer a
few wires. That is all.  Can be wired
in & few minutes by anyone. No radio
knowledge needed. ke money by wir-
ing these sets In your spare time and
selling then to your friends.

|NO rADIO |
KNOWLEDGE
NEEDEDY

Just write your mame and address on a post card and ask
IS 10 send You this great ontfit tegether with ¢ tubes. We
\\'1I{ +hip them yight away.  When they arrive, pay only
$16.95 plus a smali delivery charge. :

RADIO EQUIPMENT CO.

Dept. NA 549 S. Wells St, CHICAGO, ILL.

Changes Your Set
Into a Short. Wave
Receiver

Sent postpaid anywhere in
U. S. upon receipt of 515.00
.. 0. or C. D. plus
postage upon receint of
$1.00 to guarantee carrying
charges.
When ordering state kind
of set so that detailed di.
rections for use may be
given if necessary. Also
state type of tubes, such as
UX 199, UVIi99, WDl or

Z01A.
The SUBMARINER

Regardless of the kind of set you I this device will
permit yYou to ligten to short wave «fations between 30 and
75 meters. Qperates with sets such a3 T R F, Nenva-
dyne, Suncr-Heterodyne, vregeneratdve sets and all  other
types.  No additionai tubes or batteries required. XNo
clinnges to the wiring of the set. A short acvial and
ground is connected to the '"Submariner.” and a cable and
nlug attaches it to the set. Requires less than a minute
to attaell or <detach. Opcerates as a wave changer with
Super-Heterodynes, and as o detector unit sith others.

SHORT WAVE RECEPTION
is practical because they penctrate betier, and there is less
statie,  ‘There are several howerful stariuns using the wave
band covered by the “'Sobmarinclt’” for Dbreddeasting bro-
grams.  You may also lewmn code by lixtening to amatetrs
fram all parts of the world. Get a thrili by tuning in a
station your friends cannot g£et. You will have a bichiy
efficient short wave receiver when the ‘“'Submariner’ s ut-
tacned to Vour set.  Nothing clse like it on_the mmket.
Take a2 trip in the low waves on board the “'Submariner.”

ORDER TODAY

We guarantes to refund if the **Submariner’ fails to eperate
ADDRESS

J-M-P MANUFACTURING CO.
Dept. 119 Milwaukee,

Wis.

Sout today

Catalog

Dealers,set

wholesalecatalog insureath
best in quality at lowest prices.
This wonderful book is jammed full of the
newest o erings of Nationally known radio
its, sets, accessories, table and con-
sole cabinets, etc. Also contains $hort wave
sectionshowling the finest electrical appar- an
atua for short wave receiving and trans-
mitting. Your request
8 ont book of a thousand bar.
ng, price listanddiscount sheet,
Write for a copy today.

Shure Radio Company
345C West Madison St., Chicago, JIL
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This is theElectric Set

theusualcost with
PILOTT Socket-FowerKit

kil v
T

§-P.5—Console Cabi-l
nets to accommodate the
standard 7”x24°" Panel
used in 3-I-5 are

. available everywhers, |

— T

OFFICIAL
PILOT PARTS LIST
FOR S-P5
Tlluminated vernier dials
.00035 mid, single condenser
.00035 mid. double condenser
Toggle Switch
3.000.0hm potentiometer
Resistograd L
7 plate Midget
1 in, Bakelite brackets
Redi-blox detector unit
Redi blox R\E, umts
Redi-blox. A.F, units
Output impedance
002 mid. condenser
00002 mid. condenser
Engraved Bakelhtc posts
1.200-ohm by-pass
830-ohm by-pass
650-0lun: by-pass
2 mfd, output condenser
Front Panel 7x24x¥5 Westinghouse
Micarta i
Basc Panel 6x2ix1§ Westinghouse
Micarta
0 to 100 Jewell milliammeter
179 plug-in coils

LEEPIEIR TP Lo
OCKET 1 OWIER

AN A.C. operated receiver working direct from your
electric light current—costing about $75—and so
easy to build—how Is it possible at the price?

The answer is found in

B Fopecsy RIED ] =B LOZK

4*WIRED RADIO UNITSwa
“The Sectional Bookcase Idea applied to Radio”

Redi-Blox Wired Radio Units {produced

—
e o AP LI Y

—

[

in world's largest Radio Parts Plant)
have completely revolutionized amateur
and professional set building! No longer
is it pecessary to laboriously assemble doz-
ens of scparate parts! Build the 8-P-§5
by hooking up the five Redi-Blox Units*
and the easily assembled power-pack—as
simple and almost as quick as connecting
that nutnber of dry cells!

Fully illustrated instructions concerning
the S-P-5 are featured in “Radio Design,”
an entirely new and different radio pub-
lication, chockful of advance radio in-
formation, edited by M. B. Sleeper, Chief
Research Engineer of this Company.
Return the coupon for free sample issue
containing $-P-5 data, or send 25¢ for
four issues. The best 25¢ radio invest-
ment you ever made!

PARTS FOR ABC ELIMINATOR
FOR S-P-5

125-mil Raytheon tube
Made by Pilot 1ilectric Co.:
2 mid. hlter condensers

1.1 mid. buffer

—

1. mid. by-pass condensers
Condenser block clamp
No. 41 wube socket

ABC transformer

ABC chokes

ABC resistance
2250-0hm resistance
Engraved binding posts

1 Micarta terminal strip
-‘—A@

D s e B bt s ) e O

0[11)’ too‘ls ne(‘rded' are _screw-driver and * Two Redi-Blox R.F. Units, one Redi-Blox
pliers. Soldering is optional. Detector Unit, Two Redi-Blox A F. Units, 1 Wooden baseboard

N te s Tf you are unable to obtain complete parts at vour dealer. write us and we will see that
ote: you are immediately supplied. Pilot Electric Mig. Co., Inc., 323 Berry St., Brooklyn, N, Y,

{ ) -___,..---- ll
—oEEme——T .
- PON 1
’ T« 1P TH]-S COU ing Cou Tuc. ¢
H CL slectric Manuact? .
‘I o o Pilot \.,\eckh_“. N, Y. s new €on- |‘
3 and mail Grreets Broom" M. B S:ECI{:““ W all latest o
Pyt s 323 . Radio _DCS‘};\“;“,-mg how 'Y
AF o, ELECTRIC M FG. CO.,INC. “ S:rf\‘i[{“,“‘; ‘“ll-ﬂ:fa&oc\’si' pregse seid sampte coP¥
i S & fracty . i 2. 1
- § sets at 5o coin O fre .
i /e 323 BERRY ST_BROOKLYN.NY. .} s 26580 R
x S pACOEa0oConEEy Seveenens DY
|| NAME -0t cenneret? ll
Argenlir_le Canada Finland India Notway _ ] ESS e 3
Australia Cuba France Ttaly South America 3 ADDR -
Belgium Denmark Germany Japan Spain 1 2.27
Brazil England Holland Mexico Sweden 1 RN 1%
(I

www americanradiohistorv.com


www.americanradiohistory.com

fon
£
oL

, Perfect Radio Parts
for Discriminating

@ Set Builders

The BRADLEYUNIT-A

is a fixed resistor that is molded 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 hoockups.

The BRADLEYOHM-E

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

x i'i'-"-'-'-'-'-'-"-'-';'-'n'n'-'-'-'i'

ad
|

The BRADLEYLEAK

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

n .I-;.;ii-l-..l.l...l. :

The BRADLEYSTAT
The ideal

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

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

Electnc Controllmg Apparatus

287 Greenfield Ave. Milwaukes, Wis.

N

| ﬁ!i'l.l.l.l.l‘.‘.'l'i'ffffi‘?l‘.‘.‘.'l'.' "

tuted in the receiver and will undoubtedly
clear up many of the troubles previously
encountered, in the way of distortion, motor-
boating and other amplifier shortcomings.

Tuning the Knickerbocker
Four
(Coutinued from page 636)

the station are clearly heard. At this point
move the dials back and forth slightly, to
make sure that the whistle i1s completely
gone.

Then go back to the adjustment of coupler
L2, and vary the angle of the coils (keeping
them always parallel at a condenser dial-
setting of 100) until the detector circuit is
just under the point of oscillation, regard-
less of the wavelength to which the circuit
is tuned.

The primary coil of L2, which is the
hinged coil at the back, can next be adjusted
to provide just the degree of coupling de-
sired between the R.F. and detector circuits.
To a certain extent, the adjustment of this
coil is related to the adjustment of the
neutralizing condenser and of the tickler
coupling. It may, therefore, be nccessary
to readjust slightly these two, after the
primary adjustment has been completed.

\When these adjustments have been made,
the receiver should tune like a good neutro-
dyne. That is, stations should slide in and
out without any fuss or whistles, as the tun-
ing dials are turned. Yet the receiver will
always be in a state of maximum sensitivity
unless one or the other of the two rheostats
is turned down, which is desirable in the
case of local reception.

INCREASING POPULARITY OF
LIGHT-SOCKET ANTENNA PLUG

The light-socket antenna plug has come
back strong, according to reports from vari-
ous parts of the country. In large measure
this is due to the improved receivers of to-
day, which, with greater seusitivity com-
bined with marked stability, work well with
the socket plugs that make an enormous
antenna system out of the nearest electric
light socket or convenient outlet.

RADIO TERM ILLUSTRATED

“MOVING PLATES”

The unexpected movement of the plates some-
times causes a sudden loss of control.
The ListenerIn, Melbourne, Australia.
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¥ -
- Chooses TOBE ONDENSERS

for the Samson Power Amplifiers
The unfaltering, true and powerful quality of this

fine Rtadio imstrument matches the unfaltering
strength of TOBE Condensers and we have not been
able to flnd any kind of a Delilah that will break
down TOBE strength.

Just the same, when the orchestra plass Samson
and Delilah, the haunting reality of it will ring
truly and cle1r13 on the Samson I'ower Amplifier,
and the TOBE'S will insure its heing just as good
next ¥ear as now. TUsed also in the Ramson Bloeck
for the offieial Yammarlund-Roberts Hi-Q.

TOBE-RAMSON B BLOCK No. 713
using one 171 Power Tube
TOBE-RAMSON B BLOCK No, 718
using two 171 DPower Tubes in lush ull
TOBE-SAMSON B BLOCK No. 210
using two 210 Power Tubes in Push Pull
TOBE-HAMMARLUND-ROBERTS
OFFICIAL B-BLOCK for Ui-Q Set
Write for TOBE Power Pamphlet with de-
scriptions of Power Circuits and prices o7

TOBE B BLOCKS

Tobe Deutschmann Co.
"™, Cambridge Mass. A~

ARTIE

New “IMP”
Power Switches

(for 110 Volt Circuit)
New “IMP”
AUTOMATIC
POWER
SWITCH

Replaces relay.
$l 50_ Lontrols any type
of A or B" sup ply
Switches off charger, -'p**
supply on, and closes fla-
jmem; cireuit—3 operatjons

New “IMP”
Power Switch

New snap switch cons
struction for 6-volt fila~
ment or 110-volt circuit,
Compiete with '"ON'' and
“OFF'"” name plate.

Any dealer can supply

In Canada:
CARTER RADIO CO., LTD., Toronto
Offices in principal cities of the world

Jrorsag E_arte'F Radio Co.|
e B N

slﬁ() WILL SAVE YOUR
— SPEAKER

] The Craftsman Dollar
| Speaker Filter is Guaran-
teed to telieve your speaker
of the DC plate current
{up to 250 volts). Tt gives
speaker a chance to oper-
ate at its best. Attached
in a second. Send dollar
bill NOW!

"CRAFTSMAN RADIO PRODUCTS
9 Orchard St. Newark, N. J,
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* ol povn BrindsYon Either of These

Only

Guaranteed Elinjinators

Super-Power
“AY Eliminator

Here is a constant, unvarying, smooth, humless current
at 6 volts for any radio receiver using 201-A and power
tubes. Uncertain storage batteries with their changing
power,chargers and other bothersare done away with.
[his eliminator completely replaces ‘A’ batteries. In
addition your set gets perfect current at all times—it is
always ready to do its best. Stations come in easily and
quickly.

Not a Battery-Charger
Combination

This Super-power “A' Eliminator consists of a large
capacity rectifier which changes the alternating house-
lighting current into direct current. Then a highly effi-
cient heavy duty fiiter system of extremely high capac-
ity changes the pulsating direct current from the
rectifier into smooth, even current for lighting the fila-
ments in the radio tubes. Anyone can install this Super-
power*A» Eliminator 1n a few minutes. Just attach it
to your set and plug it into an electric light socket.
Your set is instantly supplied with the correct amount
of hum-free current, used only when set is in use. You
are assured of good current whenever you want it. This
“A"Eliminator works perfectly whether used once or
thousands of times a year. It has no moving parts to
wear out. Operates from light socket 110-120 volts,
B0-60 cycle A.C., output 6 volts direct current for all
sets up to 12 tubes with power tubes.There are no bat-
teries to be charged. It is fool-proof in operation.Once
attached it is permanent— you can forget you ever
heard about ‘‘A* batteries.

Test It for 30 Days Before
You Buy

Just fill out the coupon below and mail it to us with a
dollar bill. We will send you this*A" Eliminator to
test. It must deliver satisfaction before you buy. After
30 days trial pay only $5.00 a month until you have paid
$31.50. Only our great buying power enables us to make
this liberal offer and to also sell this Super-power “A
Eliminator for easily !4 less than is ordinarily asked.

Take advantage of this offer today.
Remember if you are disappointed
in any way we will re-
fund your dollar and
pay return postage.
You runnorisk. Order

OO Wz o= o mE

1 b Ep
1 - - t L
: Mail-This Coupon NOW /7 | 54 TypiCEs 3
1 ELLIOTT RADIO CORPORATION, DEPT. 327 1 E-‘lsl.\nlgs
H 709 West Lake Street, Chicago, Illinols ] "o
g Attached find $1.00 for which you agree to send me () **A? Eliminator at : P’ ATT
§ 33150, () *“B*? Eliminator at $29.50. (Send 32.00 if both are desired, as de- H E’ "g I
g scribed in your ad) Full particulars will be sent me by veturn mail and my ect 5 ‘Ito
g money refunded if I do not accept your offer. sol'le 1;
s CKkeg S0
: Name R er
3 Address | el — Ty
City_ State___

-“-_------------‘ ELY,R

Super-Powes
“B” Eliminator

Do away with “B”’batteries—their annoyance—and the

constant expense of always getting new ones. The great
‘B Eliminstoroffered here replaces thempermanently.
Just attach this eliminator to your set—plug it into an
electric light socket—and a steady flow of power is de-
livered to your set. Hum. noise, distortion and all other
disturbances are gone. Built with heavy duty chokes,
transformers and the finest of condensers in the filter
system, it is 100% efficient at all times—the most mod-
ern and flexible*B” Eliminator in theworld. Used with
any good “A"™ Eliminator it completely electrifies
your set. =

Complete With Raytheon Tube

This Super-power “B" Eliminator can be used with
any set up to 12 tubes. It comes complete with full
wave rectifying 85 mil. Raytheon tube, making possible
the delivery of great current at a high voltage. This
Raytheon tube has indefinite life as it has no filament
to burn out. Delivers up to 180 volts.

The case is beautifully finished in olive green Duco
with black panel etched in gold. Equipped with rubber-
covered cord and socket plug. High voltage taps and
variable adjustments enable the use of new power tubes.
Operates from110-120 A. C., 50-60 cycle current. Has tap
for intermediate voltage on which 6714 to 90 volts
may be obtained. The detector tap will supply 2214 to
67!z volts. Variable adjuster wiI{3 deliver any desired
detector voltage, On and off switch and high and low
voltage switch are integral parts of the eliminator, No
additional switches or cords are necessary.

Only $1.00

We make the same liberal offer on both the B and the
“A” Eliminator, Fill out the coupon and mail it to us
with a dollar indicating which eliminator you wish. If
both are desired send $2.00. Each eliminator must then
make good while you test it for 30 days before you pa
another cent. After test the balance is due ineasy inst:a.liy
ments. This*B”Eliminatorordinarily sells foras high as
the cash price of $42.50. This

is your oppor-
tunity to get
it for only
£29.50 pay-
able in easy
installments.
Completein-

, structions
with cach
unit for
wiring
to set.

T
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KARAS PARTS

Give Pep and Power to the
famous

KNICKERBOCKER *4”
The Wonder Set

HE Knickerbocker 4 has won first place among

all four-tube scts abnost overnight, Thousands

have built amd will bulld this great receiver be-
cauge it does more than any
other set cver designed with
four tubes—does more than
some five- and six-tube sets
will do. 'The secrct of Its
pep and Dower lles in its
use of Karas Parts. just as
the secret of its huge sue-
cess lies in it simplicity of
design and construetion.
We qid away with an extra
control in the detector cir-
cwit, making this control
e automatie by the use of a
need 2 Waras Kuaras 3-Cireuit Inductanee
.00037 Ex- dircetly connected to the

For the Knickerbocker 4
You will
Orthometrie
tended Shaft Condensers, oxtended shaft of the tun-

cach $7.00 ing condenser.

Distance! Volume! Tone!

You never saw a 4-tube set
et such splendid distance
as the Knickerboeker 4.
And ali of ihe volufte you
want, both on Jocal and DX,
due to the use of Karps
Ilarnienik Transfermers.
These also are resPonsible
for the purc, sweel, natural
tone of this reeceiver—for
its clear, undistorted recep-
tion at all broadeast iwave-
lengths. You will be
amazed to find such a well-
bulanced combination of For the Enickerbocker 4
distance, volume and tope You will need 2 Karas
as the Knickerbocker 4 Harmonik Transformers,
offers. each $35.00

Easy to Build the Karas Way

You can easily and quickly
build the Knilckerbocker 4
We supply all of the in-
structions and wiring dla-
grams, blue Drints and re-
print$ and complete infor-
nmation FREE. Anyone,
even with no previous ex-
perienee. can build this set
in a few hours. OQur de-
tailed instructions make
every step perfeetly clear.
To build this receiver you
will need eccrtain Karas
Tarts, listed below, plus
other standard parts, all of
For the Knickerbocker 4 which are easily obtainable
you will need 1 Karas 3- at yout dealer’s. Plan to
Cireuit Inductance, $3.50, start building this receiver
aud 1 Karas Equamatic NOW-——sce your nearest
Inductance Coil, $4,00 dealer today.

Your Dealer Has Karas Parts

Order the following Karas

I'arts for the Knlckerbocker

4 from your dealer, and sc-

cure from him the comPleto

1ist of other parts:

2 Karas Orthometric .00037
mfd. Extended Shaft Con-

densers.

2 Karas Harmonik Audic
Transformers.

1 Karas Equamatic Induc.
tance Coll,

I Karas 3-Cireuit Induc-
tance Coil. .

2 Karas Micrometric Vernler
Dials,

Be sure to sperify Karas

Parts for your Knicker- .

bocker 4, a8 the circuit was TFor the Knickerbocker 4
designed  for these parts, you will need 2 Karas
angd finest tesults will follow Micrometric Vernier
on}y When they are used. Dials, cach $3.50

Mail the Coupon to Us NOW!

The coupon below. when filled out and mailed to us,
wrings all information ¥ou will need to build the
Knickerbocker 4 in the way of blue prints, reprints
of editorial matter. wiring dlsgrams, complete instrue-
tions. etc. All sent FREE on Ttequest.  Also full
details on the NEW 2-0jal Karas Equathatie. Mail
coupen today.

KARAS ELECTRIC CO.
4038-L No. Rockwell St.,, Chicago

KARAS ELECTRIC CO., .
4038-L No. Rockwell St Chicago

Kend me tonplete information about the Knicker-

ker 4. including blue nrints. wiring diagrams
und Instructions, rebriats. ete. Also complets
data about the 2-Dial Karas Fyuamatic Recefrer.
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RADIO “BUGS™

NN

OUR readers, who have followed with
interest these incursions into radio-
entomology, will agree with us that some of
the best specimens yet capturcd are pinned
up this month for their entertainment. A
number of rare “bugs” are still on hand in
the editorial files, and may sec the light in
the following months. The response from
our cooperating contributors has been very
wide.

Carroll A. Badeau, of New Brunswick, N.
J., will occupy, in this month’s honor roll,
the position of Abou ben Adhem, and also
the two subsequent places, First position,
with the credit that accompanics it, belongs
to his didactic sketch of a “Rectifier Pup
Playing With a Young Cycle” A few
minutes’ study of this, and you will be rcady
to _diagnose the troubles of any socket-power
unit.

AN

Shakespeare, in his prescient way, accord-
ing to some _antiquarians, described the con-
sequences oif broadcasting, Here we have
the youthful scion of the Montagues paying
his court (no doubt in “Continental” code)
to the heiress of the Capulets, while the

i

AR
AN

<)
M

-

witchery of lutes fills the ambient ether.
You will recognize readily the ‘‘Balcony
Scene from Romeo and Juliet.”

Yet, more-mortal lovers who escape the
slings and arrows of outrageous fortune arc
apt to find the plating worn off the edge of
romance. Here we have an episode in the
life of what our British cousins call a
“bright emitter.” A tube has just arrived
at his home (or socket) and is “all lit up.”

T

Hoswever, from the angle of inclination of
the scornful mecter, we think it is only a
renetition of the old repartee between the
pot and the Lettle.

Marad Serriov, of Palo Alto, Calif. (one
of the prize winners, by the way, in our
last “What’s Wrong ?” contest) has evideutly
spent some time in the contemplation of

www americanradiohistorv. com
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READ

The thrilling, intensely in-
teresting story of the most
marvelous science in the
world.

(¢ THE STORY OF CHEMISTRY"

is what its name implies, the
“story” of this strategic science. It is
not a hit-and-miss collection of isolated
phases of the subject, but a coherent de-
velopment, leading logically from the
days of the alchemist to the over-shad-
owing importance of chemistry in the
modern world,

It gives that broad and comprehensive
grasp of the subject, both of past and
present, essential to a liberal education.
It is for everyone who wishes to be in-
formed on the most practical of sciences,
a science which touches modern life at
every point.

It is written in simple, understandable
English. It is almost entirely free from
the chemical formulae, equations and
mathematical expressions so forbidding
to the non-technical reader. It enter-
tains as well as instructs.

It is authoritative, for it is based on
the statements of men who are leaders
in chemical investigation and know
where they speak.

It is the most nearly down-to-date
book on chemistry for the general
reader. Aside from the historic portions
little of the storv that it tells can be
found in other books. It is written from
the current literature of the most recent
researches,

The tllustrations are numerous, care-
fully selected, striking and instructive.
They too tell a story.

{¢ is a beautiful, stiff covered book,
6 x 9 inches—a most valuable addition
to anyone's library.

SPECIAL PRICE
$3.98

TesEoDraSESEEEEEEEEeaEenEdEaEEN
CONSRAD CO., Ifc.,
230 Fifth Avenue, New York City.

Gentlemen: I enclose $3.08==pleass send me one copy
of ""The Story of Chemistry.””

NAMC «c.nveurronnna.n Goaaono DDan0000aBE0000a0aaag

Address .....
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Licensed by The

Andrenss-Ham.

" . mondCorpora-

\ i tion, under Pat-
- ent No. 1,637,

795 and appls-

cations

True Electric "A” Power
| That Never Fails

WHEN you use an ABOX, all trouble with

charging and charging equipment ‘is ‘done
away with. The storage battery is made obsolete
~—and your radio set receives true “A"~power
from the hght socket

An ABOX “A” -Ehmmator" consists of -a rectifier
and the famous ABOX Filter built into one com-
pact unit. [t takes alterﬁatmg current fromthe light
socket and [dehvers it to your set as perfect, 6 volt
direct currefit “A” power. ABOX has no battery
and operates only while the set is m use.

No more disappointments becauée .bf,fun down i
storage battery— ABOX is always ready to deliver
the correct amount of current for best results. . W e
Your set becomes as reliable and sintple to operate

as any electric appliance.

Slightly liigher west of the Rockies
. Input—110 volts, 50-60 cycles A.C. Qutput—6 volt direct
See the _ABOX, hear it run ANY set, and. learn current, 2 amperes. Shipping weight, 25 Ibs,
how easily your set can be electrified with no Unlimited shell life.
. . . . A
change of tubes or wiring and without the services 4-volt mode] for Radiola sets or 52750

any receiver using small tubes
> >

of a radio expert. Your radio store has ABOX.

The ABOX Filter is an entively different umt from the Eliminator,
being the filter circuit alone in @ small, compact unll If you have

g q G a suitable charger, it can easily be converted into an " A Elimina.
26’“1 for lnlercstl.ng bno,‘lef: ]] tor by Subsruunné the ABOX Filter for the storage battery. Ship.
ABOX and The Light Socket ping weight, 11 Ibs. Price, $19.50, Slightly higher west of the Rockies.

Send for Special Circular

The Abox Company

215 North Michigan Avenue Chicago, Illinois

www americanradiohistorv com
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POWER
MO

o |

_ your
'RECEIVER into
iareal MUSICAL
| INSTRIUMENT

A 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
(.2 will equal the finest commercial am-
¢ plifier on the market. Complete con-
32 structional booklet and simple diagram
@2 accompany every transformer.

Thordarson R-210 Power
Compact

The Thordarson R-210 Power Compact is scien-
tifically desi(gined to give maximum electrical
efficiency and to make home assembly of power
amplifiers as simple as possible. The R-210
power compact is the foundation unit and con-
tains the following apparatus: (1) A power
supply transformer designed for -216-B
rectifier; (2) Two filter chokes of 30 henries in-
ductance and 65 M. A. current carrying capac-
ity; (3) A 714 volt Supgly center tapped for the
filament of one UX-210 power tube. Wiring of

the complete amplifier is simple—20 leads com-
plete the assembly. $20 00
R-210 Power Compact - - -

R

>

New Metal Baseboard for
R-210 Compact Amplifier

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 in-
cluded in thelist price. Allmounting holes are
drilled. All holes for sub-panel wiring are care-
fully insulated, Location of allsub-panel wiring
is marked under baseboard.

2y R'flt! L\gedt_al Baseboartq, ineliding

71 sockets, bindin, 08ts, mountin;

e screws, and hogk':up wire = - e $5-00

THORDARS‘_(T)NWELECI'RIC MANUFACTURING CO.

v Specialists Since 1895
WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS
“lturon and Kingsbury Streets  — Chicago ll ULA

THORDARSON ELECTRIC MFG, CO.
560 West Huron St., Chicago, kil.

Gentlemen:—Picase send me a copy of your free book-
let “ Power Amplification Simplified.”’

Name
Address_ s -

City. State {35TEA)
AEEREEEE NN e R

bathing-beauty contests whether on shore or
screen. He enters a sketch of “Portable
Polly,” who has certainly ambitions to be
“\Miss Radio” of 1928,

Beside her stands the “DX Diver,” as
limned by E. R. Osborn, of Albany, N. Y.
Perhaps the gentleman has been domng some
supersonic sounding. At any rate, he seems
ready to plunge into the waves, whether
mariue or cthereal, at a moment’s notice.

The last group of radio characters whom
we present in this month's showing are the

conceptions of Leo D. Keller, of Rochester, |

Y. At the left, *Jack Phone  —not

Mike R.—and at his side, we imagine, Mrs. |

Phone in a new insulating coat.

At the right of this illustration-—yes,
vou have gucssed it without Dbeing told!
“Noeah's Arc!” Noah had no neighbors to
complain of interference; but ncnthgr, un-
fortunately, were thcn’: any to pick up
his “ ., .. ———...7"

A few good “bugs” can stitl be used: but,
as we have said before, they must have
merit in thejr conception and consist entirely
of radio symbols. All should he drawn with
ink on white paper or card; those shown
here have been reproduced without retouch-
ing, from the entries as submitted. Address
The Jingle Editor, Rapto News, 230 Fifth
Avenue.

‘e

THE RADIO FOOTBALL REFEREE

sy ¢
. o s

Safety first in outdoor sports, as pic-
tured by our Scandinavian contemporary,
) Radiolyssnaren.

www.americanradiohistorv.com
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Exclusively L i -
censed by Techni-
dyne Corporation
Under U. 8. Pa-
tent 1593658,
July 27, 1928,

[FonaroL]
g At Last!

“TONATROL”

A True Tone and
Volume Control

Electrad, Inc., has scored an-
other triumph with this new
and improved volume control.
ToxATrROL controls volume
smoothly from a whisper to
full power.

A smart addition to any set.
Very easy to install. At your
dealer’s.

““Tonatrol”"—Standard Volume Control..$1.50

“Tonatrel”—Type W.8, (with filiment
switth attached) - ...rvevonorans §2.00

Write for free installation booklet for
the correct way to control volume.

Dept. 49B, 175 Varick St, New York., N. Y.

THIS neat, permanent and economi-
cal mast of rustproof tubular steel
fits any roof —flat, pitched or sloping
—as well as ends or sides of buildings.

Readily adjustable—telescopes into a
4 foot section for easy erection. Put
up collapsed. Make your attach-
ments. Then erect.

Ample strength to withstand the
strain of tightening aerial orweight
of sleet covered
wires. Two lengths
-~7 and 10 feet—$2.00
and $3.00 respective-
1y. At your dealers
or direct from

20 in, f-section
adjustable steel
ouirigger arm,
Telescopes to 12
in. White por-
cellain inswid-
€or on end.

Niagara Metal Stamping Corp.
Dept. RN-4 Niagara Falls, N. Y,

PREMAX Parkerized Rustproof

Metal Specialties

R A RARAEAREAA RN A A A UN DR AR AT NARENS AR SARARARAR AT ANEARARE AR ARSI SN GO dS

- 3

At Low Factory Prices

S It's a wonder for power and gelec-

tivity. Famous AR circuit.

- Coast to toast reception! Finely

built of selected, tested parts. Thou-

sands now in usc.

FRGE Log and Call Book and New 132-p. Catalog
ath thousapds of nationally advertised ains.
testinradioatbix savings. Write for Free cop¥.

AMERICAN AUTO & RADIO MFG. CO.
HARRY SCHWARTZBERG, PRES.
Oept. £0 1, American Rada Bldg., Kansas City, Mo. =

Insure your copy reaching you each month. Sub-
scribe to RADIO NEWS—82.50 a year. Experi-
menter Publishing Co., 230 Fifth Ave, N. Y. C.
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Why Not
Be Our Agent?

Buy at cost.
tpcality

Millions of radios will be sold this scason.

vour share of these hig radio profits.

Your Own RADIO Free

Qur new Catalog also explains a plan whereby you cau put a Westgale
Radio in your home on 30 Days ‘Frial—lemonstrate it to your neighbors
aud friends in your spare time and get your own set without cost before

the trial period is up.

reduction.

5 Tubes—1 Diat

Only

sg700

Retail Price
Including Speaker

7

L "

//’?

We want Agents and Dealers in every
1o demonstrate and take orders for these amazing
pew 1928 Westgale Models. This is your chance to get a West.
gale Radie at a big discount and make it pay you big moucy.
Get a Westgale set_on
30 Days Trinl—demonstrate to yvour neighhors and iriends and get

Discounts to
Agents

To quickly introduce these wonderiul new 1928
madels we are offering Tor a limited time a big
way
FIRST Westgale set placed in each community-.
So get busy now!
mail the coupon for our FREE catalog and get
full particulars of this special discount offer.

Westgale Electric Company

1751 Belmont Ave.,

4

e

ire

content for 30

Special

below rctail prices, on the

Be first in yvour locality to

Dept. 912
CHICAGO, IIlL

www americanradiohistorv. com

sports, market reports from all over the country,
Radio for distance, selectivity and REAL Tone value. Compare it
for quality and price with any other Radio.
vinced that Waestgale gives yvou the biggest value for the
money—YOU DON'T HAVE TO KEEP IT.

Ever

s

NOW !—you can get the finest quality Radio, DIRECT FROM FACTORY
on 30 Days Trial and save almost half.

1928 WESTGALE models in your home and use them to your heart':
Listen to the music, coucerts, news,
Test the Westgale

Days at our risk,

Then if not

and Associated Companies Patents

Now vou can put any of the new

cott-

Westgale Sets Are Licensed Under R.C.A.

For the 4th consecutive year Westgale offers you the newest

and latest in Radio at lowest prices.

of America and Associated Companies.
dependable service. Beware of an un.licensed
Why not have the best? Why pay high prices?
take chances when you can
model in vour own home oun 3¢ Davs Trial.
retail prices are low iagtory prices.
prices are lower,

aud see for yoursell.

"

This season Wesigale offers you 5

line in alost any size or

prices for those who write quiek.
today=—get posted hefore you buy,

WESTGALE ELICCTRIC CO.,
Dept. 912, 1751 Belmont Ave.,
Cuicago, ILL.

Please send me vour FREE catalog on the new 1923
Westgale Radio Sets.  Alse full particulars of your
Special Discount Qffer on the first outfit placed in each
connuunity.,

BUAINE Kb B - 10 00dp 5 ooy o o o 41516 o 6 o o ol Ty R0 =

Address,.....

Qur 1928 models are
heensed under the hasie patents of the Radio Corporauorn

i That assures you
Radio..

Why

test out any Woestgale

Qur

3 Qur Agent's
Send for our new 1928 catalog

24 Models to Choose from Table
Styles—Consoles—De Luxe Cabinets

tuhe——4f  tuhe—an
T tube medels in your cheice of a heauliful arry o
table styles, consoles and period type walnut mibinets
Don't buy any radie untll you send the coupon for our
new catzlog which pictures and deseribes our romplets
steie vou conld wish for
Don't wait.——a special introduetery disrount from retafl
Mail the coup
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Light-Socket
Operation---

Right in line with the latest develop-
ments in batteryless receivers is the
Dubilier Light-Socket Aerial. Just as
the power unit simplifies and improves
radio, this competent, efficient device
climinates troublesome, unsightly out-
door aerials and greatly improves re-
ception.  Uses no current whatever
and absolutely does away with the
lightning hazard. Sold on a 5-day
money-back basis, Price $1.50.

| o= 5

Building A Power Unit?

Then you'll want condenser blocks you can
bank on for long life and safety under heavy
loads. Dubilier Blocks are official with such
well-known manufacturers as Raytheon.
Acme, Thordarson. General Radio, etc,, and
with experimenters who have always turned
to Dubilier as a matter of course for depend-
able condensers.

All good dealers have them.

Dubilier Condenser Corporation
4377 Bronx Blvd. New York

Dubilier

Condensers

Radio News for December, 1927

260,000 Custotmers Waiting
for Radio

(Continued from page 613)

dio. The improvement in receivers and the
‘increased power of broadcast stations has
placed every school within reach of radio
programs. One chain of stations can reach
more than half the population of the United
States at one time. Educators respond gen-
erously to invitations to speak into micro-
phones.

‘Enough schools have been equipped with
radio receivers, on their own initiative, to
show that radio can be used successfully for
routine instruction and for supplementary
fcatures. Some cities have developed sys-
tems by which all their schools are reached
at one time; certain grades receive class in-
struction in prescribed subjects at stated
hours.

Counties and rural districts have used ra-
dio lessons, talks and music to supplement
the instruction given in widely scattered
schools. Schoo! superintendents have talked
to more schools in ten minutes, by radio,
than they could visit in ten weeks. At least
two states have experimented successfully
with radio instruction that covered their en-
tire areas; one of them reached 275,000 pu-
pils in five states with its first broadcast
lesson. The governor of another state is so
impressed with the value of radio in educa-
tion that he has asked the legislature to ap-
propriate nioney to erect a state broadcast
station through which the schools can be
served.

The schools of the British Isles have had
five years of successful experience with a
national system of instruction by radio that
includes a wide variety of courses. The re-
sults of the examinations following the
broadcast courses exceeded the expectations
of even the optimists and astounded those
educators who had refused to believe that
the new method could succeed. Even con-
servative educators must take such evidence
into account.

APPROACH CAN BE MADE TO LOCAL,
DISTRICT OR STATE OFFICIALS

Fducators are not opposed to radio. Here
and there an old fogy may be encountered
who started with the dead languages and
then went backward—such are found in all
professions and businesses—hut the majority
are open minded and there is a percentage of
live wires who are ready to do pioneer work.
Practically all teachers and school officials
know something about the use of radio in the
home, but there is a lack of definite plans
for the installation and use of radio appa-
ratus in schools.

Some teachers still look upon radio as
they did upon the phonograph forty years
ago, when lecturers went around demon-
strating machines on which tinfoil was
wrapped about a cylinder to receive and re-
produce a few words; they consider it mere-
ly as an interesting scientific device to be
demonstrated once so that pupils may see
how it works. They do not know that radio
has been used for years in some schools with
success.

The colleges have been using radio for
vears. Eighty-seven American broadcast
stations are operated by universities, colleges,
high schools and other institutions of learn-
ing. High schools are following the lead of
the colleges and grammar schools follow the
lead of high schools.

As the situation stands today. the commu-
nity set builder seems to have the most im-
mediate opportunity to place radio sets in
schools. He knows radio and has enough
experience with local conditions so that he

The nation’s

strength 1S

the nation’s

health

Buy
Christmas Seals
and

help preserve it

THE NATIONAL, STATE, AND
LOCAL TUBERCULOSIS ASSOCI-
ATIONSOF THE UNITED STATES

From the “Big, Friendly
Radio House”
EW 1928 Book offers finest,
newest well-known sets; pares,
eliminators, accessories at lowest
prices.

 WRITE for this CATALO@

126 West Lake St., Dept. 19, Chicago, Ill.

can select the type of receiver that will be
best for the school, build it, install it and

www.americanradiohistorv.com

C. R. LEUTZ, Inc.

6th and Washington Avenues
LONG ISLAND CITY NEW YORK
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| ARCTURIZE
. YOUR RADIO

Now you can bave all the convenience and econonzy

of A-C operation — plus unfailing reception of
unusual tone quality with the reliable

4 -:i,\ 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
a the addition of condensers, or potentiometers

3

: b

1 The changeover to Arcturus A-C Tubes does
: not take long or cost much. The uniform
l'l;i

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.

ARCTURUS RADIO COMPANY
INCORPORATED
253 Sherman Avenue, Newark, N. J.

www americanradiohistorv. com
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30 DAYS
FREE TRIAL

SEND NO MONEY
FOR #4e CON-RAD
SINGLE DIALCONTROL

SUPER SIX
6TUBES-IDIAL
COMPLETELY
ASSEMBLED RETAIL VALUE

SAVE 1/3 TO 1/2!

You can now buy at wholesale the famous
Con-Rad sets—manuiactured under license
grants from Radio Corp. of America: West-
mghousc Electric Mig. Co.; General Elec-
tric Co.; and American Telephione and
Telegraph Co. The Con-Rad Super Six—
with single control and illuminated dial—
is the wltimate in radio receivers. A 30
Days' Free Trial will convince you of Con-
Rad superiority.  Latest 1928 1lodel—
Walnut Cabinct—shielded chassis—can be
operated by 2 child—and guaranteed to give
complete satisfaction.

A CON-RAD IN YOUR HOME
MEANS MONEY FOR YOU

Men and women making big profits selling
Con-Rad Receivers througlh home demon-
strations. Iull or spare time, Low factory
wlholesale prices enables you to cash in on
the radio sensation of the vear. \Write to-
day for complete information.

Retail Value $34.75

6 TUBES—I DIAL
Completely Assembled

Another Con-Thad suceess?  Kix (ube model=-sinzle
dind contrnl=—cmmpletely assembled in Isiext model
table cabinet,  Tremendoux lmying power énahles
us 1o sefl this st at thie low price.  Con-Rad
Radio sets are sold exetusively by the Consumers
Radio Co.

Qur Rencrous Tree Prial offér aakes it casy for
you to hear a Con-Rad in your own home.

CONSUMERS RADIO CC.
4721 Lincoln Ave. Chicago, Illinois

Consumers Radio Co.

4721 Lincoln Ave.. Chicago, Il
Dear Sirs:

A\Without ebligation on my part,

details of the Con-Rad 30 Dars®
Ofter.

send o full
Free Trial

TG aerorerero1ome 011w omomoTeme ETeiga g o I oT5 foxors s T

Address .

CHS yrg@ernnsre) TUER SRR IRER IR LS

SHUE g, cont pomtgd boo e v grv s e veees

0O Also send me Home Ag@ents Proposition,

.

service it.
pals aud teachers, who are specially interest-
ed in radio. Often he is acquainted with
members of the school board, with officials
of the Parent-Teachers’ Association, and
with men and women who have the means to
present radio sets to schools.

The local dealer has alnost as good a
chaunce. If he is a real salesman, who goes
after business instead of hanging around the
shop and waiting for it to come in and wake
him up, he can sell radio to schools. Much
is said about local dealers, confidentially, by
wholesale distributors and nanufacturers,
Much of it is illustrated by what can be seen
in any average radio shop. But there are
local dealers who know a good thing when
they see it. and who get to it before the other
fellow has come out of his doze and stretched
himself.

STATE AND NATIONAL SALES
EFFORTS COMING

Eventually, some manufacturer or nation-
al distributor of radio will organize a cam-
paign of education for educators that will
give his goods a start which will be hard to
overcome. It will not begin with: *Mr
School Man, we have some very nice radio
receivers that we would like to sell you for
use in your schools.”

The long-headed business man may meet
the far-sighted school executive at the club
or on the golf links, but wherever the radio
representative brings about the meeting, I
imagine the conversation will run something
like this:

“Say, Bill, how is it that the public schools
are slower than everybody else about using
radio #’

“Are they?”

“Certainly they are—don't yvou kinow the
figures?”

“No—couldn't get our appropriation in-
creased euouvh to cover the cost of an in-
vestigation.”

The radio man will pull out the statistics
gathered by his company.

“Here's a sample county in your state:
seventy-five one-room schools, in charge of
the voungest, poorest trained. least experi-
enced and lowest paid tcachers under your
supervision. Only one radio set in the lot.
That's tvpical of your whole state, and that
don't take into consideration all the village

and city schools. the consolidated or the
high schools.” .
“Well, most of the pupils have radio in

their homes.” the school man apologizes.

“Do they! Only one radio set to seven
homes—less than the national average, which
is one set to five homes. Tt's a shame, Bill—
a dozen good broadcast stations were shoot-
ing out stuff all day long that those kids
ought to have heard, vet they missed even
the course in music appreciation; they didn’t
even hear Lindbergh!”

“Well, what can I do about it? I have to
fight for every dollar in the whole appropri-
ation. Anvthing new that I suggest thew
fight tooth and nail.”

“I see—vou mean the politicians.
be greased?”

“Greased? Say. they demand more grease
than a girl swlmmmfr the Channel without
a bathing suit.'

“Well, suppose you issue a statement cn-
dorsing the usc of radio in the public schools
of the statc—something that [ can use—and
leave the dirty work to me.”

“Somebody would raise a how! about
commercializing the schools the minute vou
started to usec it.”

“Not as loud a howl as the local school
people and the public will raise if you don't
show a little leadership. Parents want their
children to have the benefits of the latest
educational methods. They know that radio
can give them contacts with the brightest
minds of the century and they want them to
listen in where thev can’t twist a dial and
sidetrack the good stuff for jazz. If you

Want to

www americanradiohistorv com
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Celatsite Wire

A cable of fine, tinned copper
wires with non-inflammable Celat-
site insulation. Ideal for sub-
panel or point-to-point wiring.
Strips easily, solders readily. Nine
beautiful colors; sold enly in 25
ft. coils, in cartons colored to
match contents.

Acme
Celatsite Wire
Tinned copper bus bar hook-

ey

up wire with non-inflammable
Celatsite insulation. in 9 bean-
tiful colors. Strips easily, sole
ders readily. won’t crack at
bends. Sizes 14, 16, 18, 19;
30 inch lengths.

R

PR 5

Best outdoor antenna
you can buy. Seven
strands of enameled
copper wire. Presents
tmaximum surface for

reception, resists corrosion;

this greatly improves the
signal.  Outside diameters equal to
sizes 14 and 16. (We also offer solid
and stranded bare, and stranded tinned
antenna.)

Battery Cable

A

o
HETNN

3!

e ..g:_._ R A

A rayon-covered cable of
5,6,7,8 0r 9 vari-colored
Flexible Celatsite wires
for connecting :
batteries or
eliminator to X
set. Plainly
tabbed; easy to connect. Gives set an
orderly appearance.

Send for folder
THE ACME WIRE CO.,, Dept. D
New Haven, Conn.

‘MAKES BET’TER ‘RADIO

FREE TO BOYS

“THE SHOOTER’S ART” Send

Tells how to hold, aim and handle rifles; helps

you guide others in correct knowledge of guns N ow'
Glves facts that make crack shots. Contains ]
safety and common sense instruction every

parent and boy should have. Helps to make The b
boys loaders. Yourcopy Free. Write at once. Shoolers :
The NEW BENJAMIN 818,

America’s Original A u-m i e

Sg= ot your dealer’s .
BENJAMIN or sent postpaid. Write!
Air Rifle & Mfg. Co.. 605 N. Broadway, St. Louis, Mo.

REE WOl

ealer-Set Builders! Save Money. - g
Send for this book of bar ams Everything &

in Radio—agll the newest hook-ups. Sets

kits, gfarts cabinets, consoles and sup- \91.9 S

plies, 1f you want the best for the least

money, You need this catalog.
SHURE RADIO COMPANY

351C West Madison St. Chicago, 1l
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Public Lands New
Radio Socket J

Y ADIO clectric (4
been reducadl to 4
tion — tha@Sf @ niny !
simple switeh, exact] o s &Fu
an cleetric sweeper, iron or _toa
Through conjgdfiMs scientifid@¥ sc
a new metal i .
to be taken g
has been d ot
Allen, Coll g 4
sity of Cincinnati. This metal, known
as Kuprox, is revolutionizing the entire
electrical world, making possible great
advancements not only in radio but in
telephone, telegraph, railroad and other
industrial developments that heretofore
faced the problem of clectrical power
rectification,

€

For years radio fans hoped event-
ually to take all radio
power direct from the
light socket. That
day is here. At last,
radio power without
acids, liquids, or
charging bulbs is a
The Replace. certainty. Almost
ment Unit, a 0\‘Cr—nigllt the

667

Eliminates Acids, Liquids,

and Charging Bulbs

Dry, permanent power that
requires no watering or attention!

NOW you can make your radio operate en-
tirely from your light socket! No more
of the bother and worry about batteries . . .
none of the troublesome watering or attention.

series of simple
Kuprox metal
dises, riveted to-
gether.

bothersorne electroly-
tie trickle chargers,
with the nuisance of

KUPROX Radio Power Devices supply dry, H

acid fumes has been
climinated. In Kuprox Radio Power
Devices any radio recciver mav be
made truly cleetric, without | any
change to your set. Simply plug into
the light socket, turn the switeh, and
your radio troubles of run-down bhat-
terics, aeids, watcring or burned-out
charging bulbs, arc gonc forever. And,
Kuprox lasts in-
definitely for it
is a hard, dry
metal, without
moving parts of
any kind. There
is nothing to
wcear out.

In addition to
its usc in com- How
plete A, B, and the Kuprox .
C clectric radio Replacement Unit
- N replaces the acid jar
power  AeVICES, o trickle chargers.
Kuprox is also

being manufactured in an ingenious
device that brings to an end all the
bother and trouble expericnced hercto-
fore with all clectrolytic trickle charg-
€rs.

With this device, known as the Ku-
prox Replacement Unit, and retailing
for only $1.50, it is possible to convert
any standard wet trickle charger or
power unit into a dry rectifier that re-
quires no attention. It is easy to attach.
Simply disconnect the prcsent jar of
acid and throw it away. Install the
Replacement Unit in its place by two
simple binding post conncctions. Be-
sides eliminating all the watering and
attention, the new replacement delivers
about twice the former charging rate,
resulting in much higher efficiency of
the battery to which it is attached.

permanent radio power without acids, liquids
or charging bulbs. .. just attach them to your

set and forget them.

The complete line of KUPROX Radio Power Devices is
now on display at all good radio stores. See them.

KUPROX

RADIO POWER DEVICES

KUPROX “A” TRANSH
FIERS —Batteryless, noises
less, electric “A” power.
Dry, dependable, needs no
attention. Operates
receiver. 4-volt or b-volt,
$28.50 and up.

[

THE KODEL RADIO CORPORATIgN;u SO1 E. Pearl §t..  CINCINNATI, 0.

i"-

=
K

attention.

KUPROX Replace-
ment Unit — For re.
placing acid jar .on
‘all standard trickle
chargers and power
units. $4.50

UPROX A

$57.50 and up.

B TRAN-
SIFIERS—AIl radio power
from a single unit. Con.
any trolled from set switch, Ab-
solutely dry. requires no

KUPROX Trickle
Chargers — l.amp,
rate. Large model
gives 2¥-amp. boost-
er charge. 51050
and §$18.50.

KUPROX “B" TRANSI
FIERS — Dry, permanent
free of hum.
all sets and circuits, $14.50
and up..

Models for

Successful Battery Elimination” describ+

WRITE FOR FREE BOOKLET—'The Secret of]
ing KUPROX Radio Power Devices.

1927 K. R. Corp.

":—d
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" Better tubes |

Fonmn

Better radios |

e 1 fE

- Al
Standard Types

The price of perfect radio
recepton — ¢lear, rich: and”
flawlews— iz infinire artention
to every detail. With a pood
set and a pood speaker, don't

~akea chance on cheip
tubes. Install a full set of the
rcliahlp

|Gold
. Radio ‘Tupﬁsﬁ_.-

There have heen great im-
provements: made in . rubes
—-[3 ¥OUr equUipment up-tos
date ! Enjov the LTitest devel-
opments in radio reception.
“You can make the change
vourself easily.

Srnd for free copy of ouvonew
booklet; " “Better Tubes for
Berter: Radios”— full of Kelpful

informoatien. Llse coupon Below.

Gold SealElectrical Co.,Inc.
250 Park Avenue, New York

Send me copy of the new booklet.

Name

Address

don't go ahead, they are going over your

| head. Some have already.”

And Bill, known to the public as Dr. Wil-
liam, with half the alphabet in the degrees
that he is entitled to write after his name,
will take the situation in hand.

CONVINCING INFORMATION NOW
AVAILABLE

Information that will be useful in placing
radio in the schools will be published for the
benefit of manufacturers, dealers and com-
munity set builders.

We have statements from the National
Commissioner of Education, many of the
state superintendents of education, school

| superintendents in the territories and islands

under the supervision of the United States.
At the suggestion of two state superintend-
ents we have corresponded with the local
superintendents in their states and they have
given us facts that mnust convince any edu-
cator of the need of radio in the schools and
of the practicability of using it there.

We have visited schools and colleges and
talked with men who have used radio in edu-
cation and know its value. Qur travels have
taken us into more than half of the states of
the Union.

We have the complete report of the de-
velopment of the marvelous system of edu-
cation by radio that is putting new life into
the schools of the British Isles.

Broadcasters have told us of their desire
to broadcast programs that will be helpful to
teachers and pupils, during school hours
and also in that part of the day spent in the
family circle.

School officials have spoken enthusiasti-
cally of conducting classcs in scores of
schools at one time, classes taught by teach-
ers of such outstanding ability that no one
of these schools could have engaged any of
them for even one class session, because of
the expense. Some officials have broadcast
addresses to the parents and public, addresses
that brought about mutual understanding of
common problems and secured better co-
operation and increased financial support for
the schools.

We have accounts of how pupils raised
money for school radio sets: built receivers
in school workshops for use in school and at
home ; constructed and operated school radio
stations, complete with transmitters and re-
ceivers, that kept the school in touch with
the radio amateurs and their scientific ex-
periments in all parts of the country; erected
and conducted school broadcast stations, so
that school musical clubs. debating societies
and dramatic organizations could be heard
by pupils in other places. One school re-
ceiver even reduced the amount of sickness
in the schools of a large district.

Such evidence. when placed before a
school official or teacher. commands atten-
tion. It shows that progressive schools have
secured the benefits of radio, in spite of dif-
ficulties. It points the way for action in
other places.

GREATER DX ON “SUPERHET”
WITH LIGHT-SOCKET ANTENNA

Recent tests conducted in a crowded city
district with 4 superhcterodyne receiver and
an improved light-socket antenma plug in
place of the usual loop indicate that a
marked gain in sigmal strength and distance
covered can be readily obtained.

Heretofore, with stations operating with
little separation between broadcast channels,
the loop has been essential for the required
selectivity ; but with the present 50-kilocycle
separation now in force, the loop may be re-
placed in many instances by a more efficient
wave interceptor, while still retaining suffi-
cient selectivity. A coupling coil. in place of
the loop. must be used with the lamp-socket
arrangement.
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TELEVISION
15 Here 1/

Radio Fans! Mechanics!
ScientificMen!—Everybody—
Build a TELEVISION SET.

The greatest and most
amazing development of

the 20th Century

ERE, friends, is the first

book to be published giv-
ing you the history of TELE-
VISION, from the first crude
experiments at the beginning of
the 20th Century—to the coms-
paratively perfect machines just
put into daily operation, From
this book you can build your
own, workable television set
that will serve as a fundamental
apparatus for hundreds of
tremendously interesting and
amazing experiments.
Get in now on this new develop-
ment. You may be fortunate
enough to discover some im-
provement to Television that
will be worth many thousands
of dollars.
Start with a copy of this new
book today. 116 Pages, 9 x 12
inches, illustrated.

501

If your Newsdealer cannot
supply you, use this coupon.

ON ALL
NEWSSTANDS

EXPERIMENTER PUB. CQO., Inc.
230 Fifth Ave., New York, N. Y.

Gentlemen: 1 enclose 50¢ for one copy
of “ALL ABOUT TELEVISION.”

Name .......... 00 00080000000006000000030
Address ..iiiiieiiieireitiineeans 0009000a
City, State .......c..... 00000600 0a006a005s
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ADIO NEWS says:

The “Peridyue” recciver, is

revolutionary. It embodics an
entircly new principle in what we
have named the ““Peridyne” method
of shield-tuning.

A new radio symbol, the “Teridyne”’
character. had to be created by the
author, as no symbol for this ar-
rangement is provided in the present
radio practice.

We predict great commercial pos-

sty mmereesn

WHAT RADIO NEWS SAYS ABOUT THE “PERIDYNE”

dial set into perfect interstage res-

ohance and conse(mgmly o oper-
ate it at the maximum possible
efhicicncy.

The “Teridyne 5, a recciver you
can easily build yourseli, is a five
tubc set, by means of wiuch the
author in New Yovk receives Pacific
Coast stations several times during
the week, even during the summer.

RADIO NEWS further saws:

The “Peridyne 3 is the greatest
S-tube DN set that has ever beeu

sibilities for this invention; which
makes it possible to bring a single

oy circuil

DYNIE

I You can casily build this new remarkable eircuit. It has been
f ‘designed by Mr. Hugoe Gerushack, Member of the American
i Physical Society, Member of the American Association for the
Advancement of Science, Editor of Radio Neaws, Science and
Invention and a dezen or more scientific and practical Radio
Books. It presents the one TRUE, and most effective receiver
for perfect inter-stage Resonance on Single Control giving the
maximum efficiency possibie in this type of Receiver.

described, anvwhere.

[
-m”/ 1]

—

il There is a reason—an obvious reason apparent at a glance, for the
unmatched eficiency of this remarkable receivet.

The “Peridyne” employs a new principle, the circuit of which
is shown in the lower left hand corner of this page.

By means of this simple, vet amazing instrument, M. Gernshack
has combined the two principal means employed today to obtain
True Interstage Resonance.

The “Peridyne” is the perfect one-control set—the perfect
distance receiver,

The official parts listed below have been combined to work most
effectively in the “Peridyne.” This combination of quality
parts endows the “Peridyne” with its remarkable performance.
The cost of building the “Peridyne” is astoundingly low for
the results achieved.

OFFICIAL LIST OF PARTS FOR THE “PERIDYNE”

/' I/’ | / /
) Ul

F“n ,

7 93
e I I R s 3

1o f ). Joo]

Cunningham Vacuum Tube, 112 type
m. Hard Rubber i

Aerovox Fixed Condenser, 7% x1x3/16 inches

Jewell Voltmeter, 0-8 volis Acme Rells Hook-up wire,

Jewell Voltmeter, 0-150 volts Yellow, Red wd Green

" 'The coupon below, with 50c, will bring vou the official Construction
Book, for the “PERIDYNE,” including full sized blueprints and detailed

instructions to make it.

“PERIDYNE?”

1150 BROADWAY - - NEW YORK, N. Y.

N B LDV EL L EELLLELLLLEELELLELEL DL L L LR

type
Samson R. F. Choke, 85 millihenries
001 mf.

Terminal Strip,

Black,

1 Amsco Triple Var. Cond. .C005 mf. 1 Yaxley Jack, Single-circuit type
each section 1 Yaxley Jack-Switch, Two-circuit type
3 Hammarlund R. F. Transformers, (D.-P.S. T)
Spectal (Special Peridyne units) 1 National Vernier Dial
3 Silver-Marshall Coif Shields, Special 5 Benjamun Sockers. UX type
{Special Peridyne units) 4 X.L Binding Posts
2 Silver-Marshall A. F. Transfermers 1 Am. Hard Rubber Panel, 7x24x3/16
3:1 ratio inches
2 Allen Bradley Rlheostats. Carbon type 1T Am. Hard Rubber Sub-Panel 8x23x
1 Centralab Variable Resistor, 3/16 inches
0-100.000 ohms 4 Am. Hard Rubber Brackets, 6% x2
1 Carter Switch-Rheostat, 30 ohms; inches, hard rubber
combination instrument 1 Belden Bartery Cable, with fuse, 7
1 Amnperite. 5 volts, ¥ ampere type wires
1 Amperite, 5 volws, ¥4 ampere type 4 E. T. Cunningham Vacuum Tubes,
1 Carberundum detector, Carborundum 3 201-A type
1 1
1
1 4
1

0 O S R e Y R A S B SRR NN RS N
.
Eﬂ"-um-mmmmmmmmmnmmmmmmmmmm

-HWNMMEETEEEE!EEK@

E B "PERIDYNE,” 1150 Broadway, New York, N. Y. ]

A Gentlemen: T enclose 30¢., kindly send me one copy of the Official Sixteen- :

.E-J-- g vage "PERIDYNE” Booklet with full sized Blueprints. p
Wb M |- . — BIRCAITIC] agarsnt Apirncyoeh A i 8 o i RS, b Tt AN e i et ]
e ey BRNamel gt et de S B et s sl § Sna R A e v AT - e :
-.:—-::_- BAddress ... ... i, P —— - . . = FER. (Rt - — 1
ECity ................................... ST T O LA I T i :

COD RN M S A O ey A B A e A N Y R A A G N D5 S W W Mt g R W A SN N R W W
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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
built around these marvelous coils

You Should Leatn About Them NOW!

AERO Universal Tuned Radio Frequency Kit

Especially designed for the Tmproved Aero-
Dyne 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 recsiving efli-
ciency.

Code No. U- 16 (for
Code No. U-163 (for

.0005 Cond.)...$15.00
.00035 Cond.}...

15.00

AERO Sevett_Tuned Radio Frequency Kit

Especially designed for the Acro 7. Kit con-
sists of twice-matched units.  Coils are
wound on Bakelite skeleton forms, assuring

a 93% air di-electric.  Tuning range from
below 200 to above 350 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 Frequenc

Transformer and one Aero TUniversal -

Circuit Tuner. Uses 201-A, 112, 199 and new
. 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 fired primary a twice
matched calibration slip showing reading of
each fixed primary coil at 230 meters and at
500 meters; all having an accurate and similar
calibration.
A NEW SERVICE

We have arranged to furnish the home set
builder with complete Foundation Units for
the above named (l}ircuits aud for the Chicago
Daily News 4-Tube Receiver. drilled and en-
graved on Westinghouse Micarta. Detailed
blueprinits and wiring diagram for each circuit
included in foundation units frec. Write for
information and prices.

You should be able to get 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.

Dept. 105

1772 Wilson Ave, Chicago, 111,

UL ST T s A
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Raising the Curtain
ot Godfrey Ludiow

(Continued from page 603)
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more minutes when Mr. Ludlow, laughingly
asked: “What would you think i1f that same
violinist happencd to be sitting in your back
seat?” The car was brought to an abrupt
and terrifying -stop, as an awed voice said,
"My God—Godfrey Ludlow!”

A critic on the New York World writes:
—"What is Godirey Ludiow's magic secret?
I'd like to know the secret back of his
violin. I know of no other violinist on the
air who is able to get his music ‘across,” as
he does. It is like a Sabbath benediction to
listen to his Sunday concert.”

What is your magic secret, Mr. Ludlow?
It must have come into the world with you,
and has been with you always. As a boy,
competing for the first prize; as a student,
winning greater honors; as a man, touring
Europe, appcaring before royalty; then in
the prison camp, suffering with you; and
now, here with us, pouring its glad song into
each of our hearts. It s a magic secret, and
we'll cherish it with you—always.

T T T AL EIEEMTTTE

SRR THIT

“Hello. Everybody!"
(Continned from page 604)
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the roll of waves. Here Roxy was the
master  stage director, re-arranging the
voices. In one number, “The Water Boy”,

the soloist was led backward and forward
from the microphone, to gain the effect of
distance, then of nearness, then dying away
again. When it was over, we sat spell-bound,
entranced.

A BOUNDLESS REPERTOIRE

Perhaps you who have been “listening-in”
wonder where Roxy secures some of his
tender ballads, his *‘heart” songs, that you
hear when his “Gang” broadcasts. He has
a huge mental musical storehouse, in which
every type of song seems to have found its
own particular pigeon hole. Having always
loved music, even as a boy, he has responded
to its every mood; it has been one of his
chief inspirations. In that first little theatre,
in Forest City, music was an important part
of his program.

Being the possessor of an uncanny, almost
indelible memory, once he hears a song, he
never forgets; so his musical repertoire
seems limitless. His mind reminds one of an
unexcelled filing system; for, whenever a
certain type of musical sentiment is desired,
he has only to go into consultation with his
“memory,”—and presto—there it is! !

Shortly after the death of Victor Herbert,
Roxy purchased the composer’s entire musi-
cal library, an invaluable collection of scores
and selections. This forms the nucleus of
one of the largest musical libraries in the
country. Then too, Roxy has many ballads
written especiaily for him. -One Sunday
afternoon he and his Gang journeyed to Rye.
N. Y. to attend some official opening. In
a prettily-terraced garden was a sun dial
hearing the inscription—"Somewhere the sun
is shining everywhere”.

“What a pretty sentiment for a song,”
Roxy said to Daddy Jim Coombs, a popular
member of the “Gang.” Daddy Jim agreed,
and after Roxy walked away, Daddy Jim
took out his pencil, and in his notebook,
composed the now popular ballad.

Upon therr return to the N. Y. studios,
Leo Russato, pianist and composer. also with
the Gang, wrote the music, and the follow-

ing night, Arthur Lang sang it over the air. |
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Save §0%
No better “A' Socket Power Unit can be
obtained even at twice this amazingly
low price. Combines all the efficiency of
plate current with the undoubted con-
venience of socket power. No bothersome
hauling around of batteries to be charged.
No hum or noise. Highest quality West-
inghouse electrical equipment. perates
cn 50 or 60 cycles at 110 wvolts A. C.
Thousands of satisfied users prove the
worth of World Power Units. Approved
by rigid tests of Radic News and other
leading Laboratories. [ d
ust name an
Send No Money address; and
we will ship day order is received by
express C. D_ subject to examination
on arrival. 5% discount for cash in full
with order. NOW is the time to do it.

w.q—_.:\‘._\E.i- -
1219 So. Wabash Aive., Dept. 60, CHICAGO, ILL,

Station WSBC ownad_and operated
World Batiery Cmnp:’f’m b

Professional Set Builders
and Dealers

Write today for this big new Cata!oﬁ.
It's yours for the asking without obli-
gatlon. Contains everything worth while

in Radio, including all popular kits de-
scribed in this and other leading publi-
cations. We carry in stock a complete
line of parts, accessories, consoles and
cabinets.

Buy Direct

from the largest Jobbing house in the
middie west and save money on all
radio equipment. Try us for quick. ac-
curate service. No delays, no substitu-
tions.

Walter Rowan Battery Supply Co.
227 N. Peoria St. Chicago, IIl.

3a] Latest advanced circuir.  All steel chassls
| one D'al totally shielded. Bulanced parts of best
I quality. DMarcelous power and selectivlty. Gets the
long range stations as clear as a bell. On¢ dial sinEle
control,  An unsarpassed value—just
one of our many mighty bargains.
FREE Log and Call Book
and Big New Catalog—just off the
press. Full of Radio Bargains. Send
for your free coDy now!
American Aute & Radie Mfa. Ga.
Harry Schwartzberg. Pres.
Dent. 102 American Radioc Bldg..
Kansas City, Mo,

Ay Print Your.Own

Cards, Stationery, Circulars, Paper, etc. Save
Tz*money. Print for others, big profit. Complete
[*outfits $8.85. Job press$11, $29, Rotary $14%. Al)
i easy, rules sent. Write for catalog presses type
dlete. THE KELSEY CO., P-72, Moriden, Conn.

Ins'ure your coby reaching you each month. Sub-
scribe to RADIO NEWS—$2.50 a year. Ex-

perimenter Publishing Co.. 230 Rifth Ave., N. Y.
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All ERegctrie
Or Battery Operation

AGAIN Marwood is a year ahead—with the Radio
sensation of 1928—at a low price that smashes Radio
prafitecring.  Here's the scnsation they’re all talking
aliowi—ibe marvelous 8-Tube Single Control Marwood
for BATTERY or ALL ELECTRIC operation. Direct
from the factory for only $69.00 retail price—a price
far below that of smaller, less powerful Radies. Rig
discount to Agents from this price. You can’t beat this
wonderiul new Marwood and you car’t touch this low
price. Why pay more for less quality? To prove that
AMarwood can't be beat we let you use it on 30 Days
Free Trial in your own home. Test it in every way.
Compare it with any Radie for toune, quality, volume,
Jistance, selectivity., beauty. 1{ you don’t say that it
is a wonder, return it to us. We take the risk.

New Exclusive Features

Do you want coast to coast with volumec enough fo
fill a theatre? Do you want amazing distance that only
super-power Radios like the Marwood 8 can get? Do
you want ultra-selectivity to cut out interference® Then
you must test this Marwood an 30 Days Free rial
An amazing strprisé awaits you. A flip of your finger
makes it ultra-selective—or broad—just as you want it.
Y Lvery Marwood is perfectly BALANCED~—a
real lb;horatory joh. Tts simple one drum control
gets ALL the stations on the wave band with
ezse. A beautiful, guaranteed, super-efficient
Radio in handsome walnut cabinets and consoles.
A radio really worth double our low price.

Buy from Factory—Save 1,

Why pay profits to several middlemen? A
Marwood in any retail store would cost practi-
cally three times our low direct-from-the-factory
price. Qur policy is highest quality plus small
profit and enormous sales. You get the benefit.
Marwood is a pioneer, responsible Radio, with a
good reputation to guard. We insist on the best
—and we charge the least. f you want next
year's improvements NOW.—you must get a
Marwood—the tadio that’s a year ahead.

AGENTS

Make Big Spare-Time Money

Big Discount to A¢ents.
. From this Price

Has Complete A-B Power Unit

A DEAL ALL ELECTRIC DRadio with one of the
hest A-B power umits an the markel=—no hatteries
needed the wath¥'s lowest price.  This Mar-
weod t be exeelled at ANY price.  If you have
clectrieity in your home, jusi plug into the lght
socket and forget balteries. No more battery
troulle and expense.  Costs less than 2e. 2 day to
eneite. Always  have 1009 volume. ALL
LLECTRIC MNudios are high priced beeause they
are nmr.  \We ent prefit to the bone and offer
$250.00 outfit for $9R.00 retail priee. Dig dis-
eaunt to Agents.  Den't buy any Radle ‘till vou
get details of this sensational new ALL ELECTRIC
Marwood.

Get your own Radio at wholesale price. Tt's
cisy to gmet ovders for the Marwood from vour
friends and nabors. Folks buy quick when they
compare Marwood quality and low prices. We
want local agents and dealers in cach territory
to haudle the enormous business created by our
national advertizing.  Make $100 a week or more
in spare time demonstrating at home. No ex-
perience or capital necded. We show you how.
This is the higgest scason in Radie history.
Everyhody wants a Radie. Get in now. Rush
coupon for 30 Days Free Trial, beautiful Catalog,
i\)lgcm’s Confidential Prices and Agents’ New
an,

~

MARWOOD RADIO CORP.
5315 RAVENSWOOD AVE.
Dept. B-S, CHICAGO, ILL.
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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 Tiial at
our risk. Tune in coast to coast on Jloud speaker
with enormous volume, clear as a bell. Let your wife
and children operate it. ompare it with any Radio
regardless of price. If vou 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-Tube, 1 Contro! for BATTERY
or ALEL ELECTRIC operation. Gets coast to coast
on loud speaker with great volume. Ouly $47.00
retail,  Big discounts 1o Agents. Comes in_handsome
waluut cabinets ind consoles. This low price cannot
be cqualled by any other high grade 6-tube Radio.
Has the volume of any 7-tube set. 1f you want a
6-tube Radio vou can’t beat a Marwood und you can’t
touch our low price.

-

$47

RETAIL
PRICE
Big Discount
to Agents
frem This
Price

-
B Mmarwond Radio Cerporation, . I;
H 5315 Ravenswood Ave., Dept. B-5, Chicago, 111, :
u Send Agents' Confidential Priees, 30 Days Free Trial, |'
B New Catalog and Agents’ New Money Muking Plan. 1
: XNo obligations ¢u my part. 5
CTC L3
1 NUME  srrinvisncaiaistrsassasarrrarorsisrares
1 L]
B St or BFD..ooewnnn. ol Tl Tl B
1 L]
- "
1 Cltyl ' stimbistsanbdinn & S 151 {11 T S ]
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66 L4 ?? the added power which
lc means the difference be-
tween mediocre and ex-

cellent reception—between not quite bringing
in that distant station and getting it strong,
clear and undistorted.

Daven Tubes bring added “Kick™ to your set—
and in addition insure quiet. clear. tone perfect
reception. Three types for any storage battery set.

The New Daven 201-A Amplifier and
Detector
Try just one of these tubes in vour set—the dif-
ference you will find in added power will make
you replace the others. 5 Volt—!}4 Ampere.

The Mu-20—The Finest Detector

Tube Made
On account of its uniquc characteristics the Daven
Mu-20 is, we honestly helicve. the finest detector
tube ever designed. Quict in operation. non-
microphonic. amplification factor of 20. and ex-
ceptionally long lifc. Also the standard tube for
resistance and impedance audio amplifiers. 6 Volt—
% Ampere.

The Mu-6——The Power Tube for All
Storage Battery Sets

The special filament insures long life—its chae-
acteristics make it possible to use a stronger signal
without overloading or distortion. & Volt—5%
Awmpere.

The New Daven AC Tubes

5 types to meet every requirement—the largest line
on A.C. Tubes on the market. 4 Prong. platinum
coated filaments, no hum, non-microphonic. Am-
plifier, High Mu, Detector, Power and Rectifier.

FREE CATALOG

Giving complete information about these and other
Daven Products, at your dealer or direct from us.

"G Sine of Ml
"pAVEN"gANT  CoRPORATLGN
TRADE MAAX ”Qe.rlfrrbr.fpecia/l.}k' PEGUITERED
142 Summit St. Newark, N. J.

_We asked Roxy to tell us the secrets of
his success as an impresario. It was after
nine o'clock and his day's work was done.
We were hoping that he might feel in sort
of a “reminiscing” mood. It was our lucky
day, for he was; but he asked us to be per-
mitted to “wander on in his own way" and
here is “Roxy speaking” !

“MIKE” AND ROXY

“First let me tell you somecthing about
‘Mike. I've known him for many years
now, and he's made thousands of friends
for me throughout the world. He has been
probably the most valued and indispensable
friend in my long career. Without him, we
could never have had our theatre, and his
services are inestimable in the progress of
that theatre. No man or womatl can have
contact with the great listening-in public
without being benefited by it, both spiritually
and practically. 'Mike' has a way of going
straight to the hearts of the people, and if
you don’t touch their hearts genuinely, they
are not interested in you,

“Like the hero in Austin Strong’s play,
‘Seventh Heaven.! ‘Mike’ is a ‘very remark-
able fellow.” You can't fool him. If you
are gloomy, pessimistic, intent upon dwelhng
on your hard luck, that is the mcssage
‘Mike’ is going to take right out into the
world. If you are eager to do your bit,
eager to give the other fellow a lift, or
make him smile once in a while, "Mike’ will
do that for you gladly.

“No matter what the philosophers tell
you, I believe that, when all is saidt and done,
it’s sentiment that makes the whole world
akin. If you can touch people’s hearts,
you've got 'em—why? I don't know; but,
as I've knocked about since I was a cash boy
in a Fourtéenth Street department store, it's
heen my experience, that's all.

“Some may say sentiment isn't dignified;
but what has dignity to do with it? Aren't
we all children at heart anyway? On our
birthdays, don't we put on paper caps. and
hope to get the prize out of the frosted cake,
just the same as when we were kids? Well,
anyway, 1 do.

“I get a tremendous kick out of the morn-
ing’s mail, after a broadcast session. It's
just like a big surprise bag to me. Just as
*Mike’ reflects your own personality, wlhether
you like him to, or not, so does the radio
mail reflect unerringly the opinion of the
public. It isn't always complimentary, but
that doesn’t matter. You soon learn to boost
yourselt by the knocks, if you are determined
to profit by your mistakes. Many an idea
has come to me through a radio letter,
many a constructive criticism too. They
have a way of saying exactly what they
think, these listeners-in; and, believe ine. it
is not only a revelation of the public’'s mind,
but an inspiration to ‘carry on.

“When I say a man cannot have contact
with the listening public without deriving a
spiritual benefit, let me cite, as an cxample,
a message I found on my desk some days
ago from a convict in the West Virginia
State Penitentiary,

“ Yes, Roxy, we know we dou't amount
to much—but if you could tune in and re-
ceive the messages broadcast from each heart
among the convict sick, you would then
know, and understand, that there is gratitude
and appreciation vibrating from the soul of
those who were, once. men.’

“It makes vou feel humble, doesn’t it? A
good moment. I should say, to sign off, be-
fore you ask me to.”

A remarkable personality, a wonderful
soul! No wonder the millions adore him.
those who sensc his deep-rooted love for
and understanding of humanity through the
medium of radio. One {eels that he has
suffered much, lived much, and through it,
has gained the gift of “understanding.™ It
is in his eyes, the look of one who sees al-
ways “beyond the horizon.” T told him that,
and he said, simply: “One just has to, you
know.”
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Compactness, simplicity and
dependability are the new
quality standards for better set
construction. Sprague Mid-
| gets, small, compact and de-
pendable meet every set build-
ing requirement,

Order the new .1 M.F.D. from vour
dealer or send one dollar for sample
complete with mounting bushings.

It is the ourstanding condenser rev.
elation of the season.

SPRAGUE SPECIALTIES CO.

I Dept. N

Quincy, Mass.

“ Radio’s largest-
kit supply house
ESTABLISHED 30 YEARS J

THE OUTSTANDING CIRCUIT
OF THE YEAR

STROBODYNE

We Have the Complete Kit as
Specified by R. E. LACAULT

Headquarters for All the

NEW SAMSON POWER UNITS

Our Circular On All Kits is Now Ready
It Will Pay Set Builders to Send for it

M & H SPORTING GOODS CO.

512 Market St. Philadelphia, Pa,

Wirthmore Radio Cabinels

SAVE MONEY

Right in your own
city arc many peo-
ple who have saved
money by buying
Wirthmore Cabincts
direet.

You too can buy a
Better Cabinet and
save  Money. A
Conblete  Line of
Consoles  equipped
with XNewcombe-
Hawley Speakers.

Get Your
Catalog

THE WIRTHMORE COMPANY

810 Wirthmore Street, Rockford, 1.

Send 10 cents for 10 weekly issues of THE,
PATHFINDER, the most unusunl maga-
 zlne in America. _Sparkling with interest;

ves and
Best fiction obtainablel Pictures! Spe-

cially conducted departments, Send name
and address and 10 cents IMMEDIATELY]
THE PATHEFIHUER, Dept, y g g Washington,D.C,
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- - WHOLESALE PRICES -~ -

—

--- for Dealers, Community Set Builders. General Repairmen and éeéhts

Be sure to get this great 100-page book with net prices to the radio trade.
Radio Specialty Company is radio’s oldest radio parts mail order house in the country, and the new confidential prices on
standard radio merchandise are the lowest of any radio house.

We are ready now to appoint additional agents in all parts of the country. If you care contemplating making big money in
radio merchandise, be sure to get in touch with us at once.

WHEN WRITING
TO US,
USE YOUR
LETTERHEAD

K LSS | _. .
Nlustra § |

tions
Enlarged
Edition

[ ZADI0
CATALOGY»
°F

. aZii?o’s Oldest
Mail Order House

E are the oldest established, exclusive radio mail order

house in the country. Our motio is “Quick Shipment.”
All orders are shipped within 24 hours. Quick, prompt, cour-
teous service. \We carry a larger variety of radio parts and R0
findings than any other radio house in the country, =

“RASCO HAS IT”

If you arc in need of certnin smzll radio parts that other radio and
mail order houscs do not boiher to carry, get the Rasco parts catalog
and you will tind them there, anything from i screw to copper ribbon and
telephone diuphrawms. as well as thousands of other small radio findings.
Just to mention a few:

Lags, nuts, dials, vornier dials, jaeks, plups, every kind of knob, eords,
panels, serews. sliders, washiers. sclenium. tinfoil, switches, erysals. cap
nuts, Litz wire, cord tips, brass rods, resistunecs, name plites, spring
binding posts, switeh parts. metal ribbon, earbon balls. binding posts,
all types, switeh noints, switeh levers, lock wushers, earbon grains. ground /4
elamps, metal polnters, fasulited tubing, Iow melting metal, antenna con- (i
neetors, Bus bar wire, as well as thoeusands of nther artieles.

We carry the Largest Varicty of Small Radio Parts in the World.
BUT We also carry ALL standard radio merchandise.

ANYTHING IN RADIO

w o ‘ @\wy i
RAabDIO SPECIALT ~  98W PARK PLACE . .

NEW YORK CITY, N. Y.
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247 W, 17th St.

Cle-Ra-Tone
Sockets

ing S rted
s e
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. . ... ... 75¢: each
Without Mounting Base ............ 50c each

Green Top Sockets for A. C. Tubes

Specially designed, for use with 5-pronged A, C.
Radio Detector Tubes:
Por direct attachmene topanel. ... . ... 90c each
For mounting on top of panel. ... ... $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

New York

Manufactured in Canada by the Benjamin Electric

fg. Co., Canada, Ltd., Toronto, Ontario

448 Bryant St,
San Francisco

Aerial and Ground
Desigh and Connections

(Continued from page 637)

TR O e

et

may often be used in such cases, and with
good results. One can use for an energy-
collector a large copper ball supported on
a pole and insulated from it. A copper ball
a foot in diameter has the surface of a hun-
dred feet oi heavy wire. The ball is sil-
vered, or coated in some way to prevent
corrosion. and a lead from the ball passes
to the receiver. This aerial is used with a
ground connection. The fundamental wave-
length of one of these spheres, with a 20-foot
lead is about 270 meters. Ordinarilv, re-
sults are not as good as with a 100-foot
aerial; hut these devices furnish good selcc-
tivity and are ideal for some locations.

A LABOR-SAVING AERIAL

The spring aerial is another type which
should prove interesting to a large number
of radio users, especially those living in
crowded apartment-house districts. The im-
portant mechanical characteristic of this type
of aerial is that it consists of a spring which
adjusts itself automatically to the space

available, Therefore, when erecting the

aerial it is not nccessary to cut any wires:
and the lead-in may be attached and sol-
dered in place at the owner’s convenience,
rather than on the roof after the aerial has
been erected. These features greatly facili-
tate aerial construction.

useful to

An casily installed spring aerial,
fans living in apartment-house districts.

Photo by courtesy of Mack Co., Inc.

Spring aerials are available in two forms.
The first is for use when a single “L"-type
aerial, ranging in length between 60 and 123
feet—is required. The aerial is supplied
with pyrex insulators attached to each end
and a binding post for connecting the lead-
in. The second is for a two-wire aerial be-
tween 20 and 60 feet in length: this type lhas
in the center of the aerial a binding post for
the lead-in and is provided with four pyrex
insulators, and two wooden spreaders.

GROUND CONNECTIONS

The ground connection should be very
good; a few clamps on a waterpipe. where
it enters the ground, will serve. In apart-
ment buildings, the ground may be attached
at the waterpipe; though a copper wire,
paralleling the pipe to a clamp near the
ground, is better. When a ground clamp 1s
attached at a distance above the ground, the
intervening length of pipe acts as a re-
sistor; so that the connection should be
made as ncar the ground as possible. Iron
pipe, although large in diameter, has a high
resistance and causes loss of radio-frequency
currents, which are very small at best. In
some locations, it will be necessary to use a
buried conductor of some sort as a ground.
One can often bury a length of fence wire,
a large galvanized metal plate or something
similar., The ground lead should be sol-
dered to the buried conductor and the sol-
dered joint should be enameled. so that it
will not corrode and break loose. Heavy
rubber-covered wire will serve as the lead.
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Licensed by Rider
Radio  Corporation
l'ats Pending
=16 aml

‘26

7-21-

Kill R. F.

Oscillations!

“PHASATROL”

Reg. U, 5 DIat. Off,
A True Balancing Device for
Radio Frequency Amplifiers

Price $2.75
PHASATROLS are the latest

achievement in radio frequency am- !
plification and can be installed in
any radio frequency set in a few
nunutes—no technical knowledge or
skill is necessary,

PHASATROLS simplify tuning,
stop radio frequency oscillations
and distortion. enable your tubes to
work at maximum efficiency and
prevent them from radiating inter-
ference to your neighbors,

At your dealer’s

Write for hook-up circular for any set
| or circuit

Dept. 45C.

175 Varick St.. New York, N. Y.

’IT’S HERE! ¢

The Sensational

DRI-LINE
RADIO
POWER
UNITS

Type AB-280 delivers 180 volts at 40 mills.
,l ses the new 280 tube. The A rectifier is the
ne\\ agproxed Dri Type.

ILists East of

the Rockies. ...iviivieinninininn $54'50
With Tube ...

\ ACME *“‘B”’

POWER UNIT

Type B-280
using the new 280 tube. de-
livers 180 volts ut 40 mills.
Lists East of
lll:v.- Illosckoles $22'00r
With Tube ..., .... $27.00]

!

{ Axk your Dealer to show you
) these new sensational units. |
Write for our folder Riving comblete information

THE ACME ELECTRIC & MFG. CO.
1412 Hamiiton Avenue CLEVELAND, 0.

Established in 1917

s> inPrice

#'BIG NEW 1928 CATALOG—4000 items
Shows the latest circuits, the newest develop-
ments in radio at startling low prices. Get
the parts vou want here and save money
The best in parts, Kits, complete factory- i@: i
huilt sets and supplies. Orders filled same X/ ‘3‘4 [
dav received. Write for free ropy now

Barawik Co., 129 N. Jefferson St., Dept. 111, Chisago, U. S. A,
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CHEMICAL INSTITUTE OF NEW YORK

16 East 30th Street, New York City.

Gentlemen: I must tell you the success I have had since taking your chemistry course. My
salary has been increased several times, and different industrial plants are coming to me for a little
advice on different things, netting me a fair side income.

1 am only sorry that I did not make my whole life study of the wonderful science.
(signed) M. E. Van Sickle.

CHEMISTRY

NOw
is the Time to Study
Chemistry

Not _only are there bousidiess op-
portunitics for amasslng wealth in
Chemistry. but the hrofession af-
fords congénial cwployment at good
salaries to hundreds of thousands
whe mercly follow out its present
abplleations, These applications are
Innumerable, toueching  Intiinately
every business and every product in
the world. Theé work of the ehemist
can hardly be called work at all.
It 18 the keenest angd most chjoyable
kind of pleasure. The days in
chenifeal laboratory are fllled with
thrilling and delightful experiinen-
tation, with the alluring prospeet
of a discovery that may spell For
tune always at hand to spur Your
enthusiasm,

'Easy Monthly Payments

You don’t have to have cven the
smull price of the course to start.
You can bay for It in sinall month-
Iy amounts—so small tlhist you won't
feel them. ‘The cost of our course
1z very low, and itcludes everything,
even the chemistry outfit—there are
no extras to buy with our course.
Qur plan of monthly payments
places a clhiemical education wilhin
the reach of ¢veryone. \Write us
and let us explain our plan fn full
—glve us the opportunity of show-
ing You how You can Quallfy for a
highly trained technical position
without cven giving up ¥our pbres-
cnt  employment.

Mountoursville, Pa.

modern world. There is mystery, romance and
fortune awaiting the man in the laboratory.

Millions have been made by the discoverers of the chem-
ical formula of dynamite, bakelite and many other world
known chemical products.

Opportunities in the chemical profession abound on
every hand—and as modern business and competition
progresses the chemist will play an important part.

Profit by the experience of Mr. Van Sickle and many
others, resolve to study chemistry NOW.

YOU CAN LEARN AT HOME

To qualify for this remarkable calling requires elaborate
specialized training, Formerly it was necessary to attend 2
university for several years to acquire that training, but
thanks to our highly perfected and thorough system of
instruction, you can now stay at home, keep your position,
and let us educate you in Chemistry during your spare
time. Even with only common schooling you can take
our course and equip yourself for immediate practical
work in a chemical laboratory. Dr. Sloane gives every
one of his students the same careful, personal super-
vision that made him celebrated throughout his long
career as a college professor. Your instruc-

GHEN[ISTRY has no equal as a profession in the

EXPERIMENTAL EQUIPMEN
EVERY STUD
We give to every student without additional charze this

chemieal equipment, ineluding forty-nine pieces of labora-
tory anparatus and suppties, and forty different chemieals
and rcagents. These comPrise the apparatus and chemicals
used for the experimentai work of the course. The fitted
heavy wooden box sevves not only as 2 case for the outfit
but alsn as a nseful laboratory accessory for performing

countless experiments.

tion from the very begiining is made inter-
esting and practical, and we supply you with
apparatus and chemicals for performing the
fascinating analyses and experimental work
that plays such a large part in our method
of teaching, and you are awarded the Insti-
tute’s official diploma after you have satis-
factorily completed the course.

Chemical

wwWwW americanradiohistorv com

T. 0'CONOR SLOANE,
A.D., A. M., LL.D., Ph.D.

Noted Instructor. Lecturer and Au-
thor.  Fonoerly Treasurer Ameri
can  Chemical Society and a Drue-
tieal chemist with many well known
achievements to his ecredit. Not
only has Dr. Sloane taught chemls-
try for years but he was for many
yeals  engaged in  commercial
chemistry work,

Special 30 Day Offer

Tesides fumishing the student with
his Ezperlmental Equipment, we arc
making an additional speeial ofter
for a short while only. You owe it
to yoursell te find out about it.
Write taday for full information and
free book ''Opportunities for Chem-
jsts.'" Send the coupon right now
while it is fresh in your mind, Or
Just write Your name and address on
» postal and mall it to us. But
whatever you do, act- teday hefore
this offer is withdrawn.

DON’T WAIT—MAIL COUPON
NOw!

IF 50 S ro G e e e o O P BN 0 B O 0N w00 W R A O U NN Y M WY O N W)

§ CHEMICAL INSTITUTE OF NEW YORK

° :Home Extension, Division 12
nstitute I 16’R—Esst 30" Strcer, New York City.
: Pleage send me at once, wlthout any ob)igalion on my Dart. Your free
Tlank "*Opportunities for Chemists,” and_ full particulars about the Ex
o R perimental Equinment Ziven to every student. Also please tell me about
: yeur plan of payment and your special 30 day offer.
T FURNISHED TO N Y k
ENT ew 10r ENAME ooiriiiiiiiinn
Home Extension :
Division 12 1 ADDRESS  ..iivviveraninnrrnns
16-R- Fast 30th St. |
] s dinacoc [STTTPTTTISURI
New York, N. Y. } B
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FOR RADIO DEALERS ONLY

PECEMBER |/

\ 1927

ON EVERYTHINGIN

RADIO

Only the newest and latest
(1927-1928) radio goods;
no obsolete products; no

¢seconds” or sub-stand-
ards. All goods of tested
and proved quality and
established reputation =
absolutely guaranteed.

Get this Wonderful
NEW
PRICE GUIDE

Compare its money-saving
values. Test our “Minute-
Man” shipping service
with a trial Rush order.
Write now for your copy of
Harry Alter’s new “Radio
Book.”

CHICAG

MAIL THIS COUPON

The Harry Alter Co.,
1796 Michigan Ave., Chicago

Send at once a copy of your December price guide.

1796 Michigan Ave,

In ground which is wet all-year-round, the

conductor may be near the surface, but it
should be betow the permanent water-level.

TESTING THE ANTENNA

The experimenter can compare antennas,

to determine which is the best, with the aid

of a regenerative receiver. VWhenever a cir-
cuit is tuned to the same \\a\elcngth as a
regencrating receiver, a click is heard in the
phones. Connect a 23-plate condenser in
series with a 35-turn coil (that is. make
a wavemeter circuit which covers the broad-
cast range); bring this circuit close to the
secondary of the regenerative receiver, and
listen for this click. The lower the losses
in the wavemeter circuit, the farther from
the set may this circuit be placed and the
click still heard.

An acrial, connected to the ground through
the primary coil. is also a series-circuit, with
inductance, resistance and capacity in series.
With an antenna-series condenser, tune the
antenna for the same click and note how far
away the primary coil can be placed so that
the click is still heard. Insert a non-induc-
tive resistance in series with the aerial, and
try it again. It will be noted that the an-
tenna, with no extra resistance connected,
will give a click at the greatest distance:
therefore, if another antenna were connected
which has lower resistance, the click could
be heard still farther away. Antennas can

The type of aerial shown here is nothmg mote
than a fixed condenser which is inserted in the
light socket.

to have the regenerative receiver always
under the same operating conditions; that
is, tickler-coil at the same position, plate-
v.olt]age the same and filament-setting iden-
tica

Antennas of the same length should be
compared. It is interesting to note the ef-
fect of loosening the ground clamp slightly,
or connecting this clamp at a much greater
distance from the ground. As surrounding
objects and conditions greatly affect the
antenna, one can determine which is best for
the particular location by the simple process
outlined. The experimenter will obtain real
enjoviment from having an actual measure
of the efficiency of the antenna he uses.

INSULATION

It is also interesting to try the effect of

| supporting one end of the aerial without an

msulator. It will be found that leakage
from an antenna has much the same effect as
resistance. The insulation should be of the
| best, and the insulators should be such that

www americanradiohistorv. com
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Modern
Air-Craft

THE AGE OF AVIATION
~—IS HERE—

| thus he compared. One should be careful slear" Des'g"' Construction,

Operation anid Maintenance

Contents of each chapter—I1. Aircraft Types, II.
Lighter-than-Air Craft. III. Early Airplane De-
signs, Generat Design Considerations. 1V. Desige
and Construction of Aerofoils. V. Arrangement.
Fabrication and Bracing of Airplane Wings. VI.
Airplane Fuselage and Landing Gear Construction.
V1I. Airplane Power Plant Types and Installatiorn.
VIII. Aviation Engine Design and Construction.
Air-cooled Engines,
and Construction.
tion Engine Auxiliaries.
Construction and Action.
rium and Control Principles. XIII. Uncrating. Set-
ting Up and Aligning Airplane. XIV. Inspection and
Maintenance of Airplanes and Engines, XV, De-
tails of Modern Airships and Airplanes. XVI. Sea-
planes, Flying Boats, Amphibians and Other Air-
craft. XVIIL Some Aspects of Commercial Aviation.
XVIIL. Aircraft Instruments and Aerial Navigation,
XIX. Standard Nomenclature for Aeronautics.
Report No. 240, Part I

This book is written in simple, understandable
language.

700 Pages : 500 Hllustrations
Price, $5.00

AVIATION
ENGINES

This _book describes the basic
principles of aviation, tells how
a balloon, or dmglhle is made
and why it floats in the air.
Describes how an airplane fiies.
It shows in detail the different
parts of an airplane, what they
are and what they do. De-
scribes all t{é)& of airplanes and
how they differ in construction:
as well as detailing the advan-
tages and disadvantages of dif-
ferent types of aircraft. It in.
cludes a complete dictionary of
aviation terms apd clear draw-
ings of lcading airplanes.

Price, $1.25

A.B.C. OF
AVIATION

This treatise, written by a rec-
ognized authority on all of the
F practical  aspects of internal
% combustion eafine construction.
E maintenance and repair. fills the
n as no other book does.
& The matter is logically ar-
ranged; all descriptive matter is
§ simply e edlm:ssed and copiously

illustrat: 30 that anyone can
§ understand airplane engine op-
eration and  repawr even it
without previous mechanical
traini; This work is in-

I1X. Aviation Engine Desxgr
Water-Cooled Engines. X. Avia-
XI1. Aircraft Propeller
XI1I. Airplane Equilib-

valuable for anyone desiring to
become an aviator or aviation
mechanician,

Price, $1.25

CONSRAD COMPANY, Inc.

230 Fifth Avenue New York
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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.3.PAT.OF

Detector Unit

brings you natural tones clear as crystal with assured volume
and selectivity.

A tone perfecting unit that can be used on practically
any set.

: : Tl
3 50 in U.S.A. Dealerordirect. Or the Car- " Carborundum
. borundum Detector alone for $1.50. Company

Niagara Falls, N.Y.
»
. Send for free
THE CARBORUNDUM COMPANY Hook-up Book D-!
Niacara Farrs, N. Y.

Carapian Carsorunoum Co., Lo,
Niagara Faris, Ovr.
Sares OFFICES AND WAREHOUSEs IN New York,
Chicago, Boston, Philadeiphia, Cleveland, Detroit,
Cincinnati, Pittsburgh, Milwaukec, Grand Rapids Siree
The Carborundum Co., Ltd,
Manchester, England

YC rhorundum lo the Registered Trads Namo used by The Carborundum Company for Sili- Deutsche Carborundum Werke e Cu
un Carbide. This Trado Mack is tho exclusive property of The Carberupdum (ompany. Dusseldorf, Germany
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Now Free~Send §or your copy today!

The best in Radio —at a big
: : saving-— all under one roof,
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Féw kits featured || Completestock carried.  where. Contains all the in-

?:gli%mgézgg_ —en| ‘ glé g glnp dta belifslg; 5122 , formation you need.
e fore | v

S et Established

| —ete. | 191 8 .

TELEPHONE MAINTENANCE C9O.
123-R South Wells Street Chicago, lliinois

www.americanradiohistorv.com


www.americanradiohistory.com

Taste Romance and Adventure
9nthe Far Lands of the Earth

How often you've longed to see for
yourself the awe of Egypt's pyramids—
the beauties of the gorgeous Mediter-
ranean sunset—the squalor of China’s
ancient cities!

Spend a few years, or the rest of your life, tast-
ing high adventure on the seven seas and in all
the world's great ports—roving the earth's high-
ways and bywavs! You can do it FREE—all your
expenses paid—and earn a good salary besides!

Only one profession will carry you around the
world” at will, traveling like a gentleman, but
that’s tle most interesting and pleasant work there
is—~Radio Operating! Easily and quickly learned,
there’s no other profession like it for the man who
wants the experiences and pleasures of world-
travel. Radio operators are needed—all sea-going
~hips like the one shown here must carry from one
to half a dozen ur more.

Take 2 Look Beyond #h Skyline
Without 1 Pennys Expense

Radio operators aboard ocean liners
live luxuriously—they rank as officers of
the ship. Meals, a private cabin, all other
living nceds are furnished free, and be-
sides thc opcrator draws a good salary.
You can learn quickly and casily at home
in your spare time to be a Radio operator
through our practical training methods.
Take a look at the FREE BOOK which
tells how—mail coupon bclow.

This U. S. Government-recognized schoo! has
heen training successful operators since 1914, Qur
raduates are all over the world. Ve maintain an
Employment Department to put you on your own
ship. ~The world-famous NATROMETER, our
own patented invention, obtainable only by stu-
dents of this Institute, is recognized as the best
and easiest way to learn the Radio code. A few
short months, with the aid of the famous Na-
trometer and our quick home training, and_you too
can he a fully qualified Radio operator, sitting in
vour cabin like the one shown above, bound out
for Liverpool or Nagasaki!

Read the Free Book that tclls all about this
fascinating profession and our practical Govern-
ment.recognized methods of training you for it
Send coupon TODAY—no obligation. Special
tuition offer now on, includes world-famous Na-
trometer free of extra cost with your course! Act’
at once.

NATIONAL RADIO INSTITUTE
WASHINGTON, D.C.

PEEIAL GOTER CEUREED

National Radio Institute,
Dept. PB-99, Washington, D. C.
Gentlemen: Without obligating me
in any way send me your free !
book and information about your
officr of Natrometcr with course. cmn e -
World-Famous
Natrometer

Address. ..o ii i e e

wet weather does not impair their efficiency
appreciably. Long, thin insulators are the
best, and ordinary glass towel bars, which
are often over a foot in length, are good and
can be obtained quite cheaply. To prevent
any changes in capacity when the wind
blows, the wire should be securely fastened
down; and, to prevent the acrial from cor-
roding, it should be of enameled wire.

Small changes which arc made, though
they seem to do no perceptible good, so far
as received volume is concerned, may actu-
ally do considerable good, although the ear
is not sensitive enough to detect the differ-
ence.  Scientists have found that the vol-
ume must sometimes be quadrupled hefore
the human ecar detects that the sound has
doubled in intensity.

It is the radio enthusiast who pavs particu-
lar attention to seemingly small details, who
will actually do exceptional distance work
when the test comes.

The “Peridyne” Five
(Continued from page 624)

trouble should be experienced. Remember
that the (detector-coupled) first audio am-
plificr tube requires only 2214 volts, when
using good tubes. It is a rarity that 45 volts
are used here; and I, personally, never
recommend such a high voltage, because it
Is not necessary and tends only to distort the
signals.

A word about tubes. This set, as I have
mentioned several times, is first of all a DX
sct; as such i1t must have good tubes. Use
only the best; insist upon having a set of
matched tubes from your dealer, tubes that
do not vary more than 10 percent in their
characteristics. Even then you may find that
“switching around” the tubes will give you
the best results.

If everything is counected up, you will
find little difficulty in bringing in local sig-
nals. The important point now becomes the
adjustment of rheostats R1 and R2, located
behind the panel and mounted on the sub-
panel. These are extremely sensitive. \When
using the set normally, you do not require
more than 90 volts; that is, if no power
tubes are used. Be sure that your voltmeter
on the "B” side (M2) reads 90 volts exact-
ly; and that on the “A” side (A1) 6 volts
exactly. Then balance your set.

At first the chances are that it will howl
its head off. Tune in a weak station and
adjust rheostats R1 and R2. Keep R4 turned
on practically full. Tune to a midway fre-
quency, let us say around 300 meters, such
as KDKA, WRNY, ctc. If the set howls,
that is, oscillates too loud, adjust R! and R2
carefully. Now the oscillation control R3
comes into use. This oscillation control, by
the way, is most important. It is intimately
related to R1 and R2. This oscillation con-
trol, that is, its high resistance of 100,000
ohmis, controls not onfy oscillations, but vol-
ume as well. When it is turned all the way
towards the right, stations, even the most
powerful, become practically inaudible.
Turning it to the left makes the sct oscillate
freely.

The trick of the set is to balance the three
controls in such a way that the set will
oscillate slightly, but not too loudly. on the
highest wavelength. Then by tuning in the
station at the lowest wavelength, around 200
meters, where the set oscillates most freely,
it becomes a matter of carefully adjusting
rheostats R1 aud R2. No exact directions
can he given on this, but five minutes’ play-
ing with the set will easily show you where
the best point is. If the oscillations are too
wild on all frequencies try reducing the R,
voltage from 90 to 67%4. or cven 43.
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3.Foot i i
DOUBLE gttt

Cone Speaker

G-R-P
3 FOOT
CONE SPEAKER
Build It Yourself

N one short hour or

No. 4 Kit
less you can assemble complete
the ftinest speaker you

ever heard. G.R.D. Sim- 5 .so
plified Assembly makes
experts of novices; and for

the finest unit and other

parts that can be designed 3-Foot Single

Cone Speaker

and bhuilf assur¢ you a
speaker of unequalled tone Wall Type
quality.  Reproduces all frequencies within

range of human audibilitv—the low note: as
well as the high. Operates perfectly at all
voltages; will not lock or_rattle.

G. R. P. Unit is only Doubly Adjustable 3-
pole, balanced armature unit. Sanie unit fur-
nished with both kits.

Ask Your Dealer

far genufne G. R. P. Kit—either Na. 3 ar No. 4.
Refuse substitutes; If your dealer will not_get them fur
yvou, we will supply you direct f.o.b. N. Y. C., on
veceipt of price,

Write for '""How to Bulld 7 Practical 3-Foot Speakers.’”
by C. Denton; price 50c; fur a limited time sent for
10c., coin or Stamps. Write for Your copy today.

Penn Radio Sales Co. &

Agents
104 5th Avenue Suite 2790 New York City
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Cabinet
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THE “PERIDYNE"” COMPENSATION

But beforc all this is scttled, we come
to the most important part, and that is the
“Peridyne” action. First, turn the movable
<hiclds all the way up, with the knobs ex-
tending as lugh as they can go. You will
find, as a general rule (and I have tried this
hundreds of times) that the following will
be the best procedure,

Sitting in front of the set. we have the
three cans with their knobs from leit to
right. The first is the anteuna coil, the sec-
ond the sccond radie-frequency coil, the
third, the third radio-frequency coil, It will
be found that, in most cases, the first knob is
turned down lowest, the second higher, and
the third one still higher. You will find that
lhc middle coil is the most sensitive to the
“Peridyne” shield tuning. This shield tuning
should be attempted only when hstcnmg in
to a DX station. On local stations it is
difficult to balance the set. Inasmuch as all
inductors and all shiclds vary, it is quite
impossible to give exact directions as to
how far down or up the tuning shicld should
he turned. But you will master this quickly
by tuning for a wecak station or a DX sta-
tion, Then yvou will find that cven a single
ttrn makes a tremendous difference. Be
absolutely sure that the screw which holds
the shield is not loose in its hushing: other-
wise there will be a rattle in the loud
speaker.  As [ stated before, when you start
compensating, turn all three kuobs up as
far as they go. Then manipulate the middle
knob until the signal comes in loudest. Fur-
ther compensation is then had by turning the
knobs of the first and third cans. The fur-
ther away the station, the morc important the
“Peridyne’” action becomes.

It should be noted that, once the sct has
been balanced 1o its highest efficiency the
"Peridyne” shields are never touched again,
The set as described here must oscilfate
(though weakly) on the highest wavelength.,
[t will do this when the oscillation control
R3 is turned down all the way to the left.
In this position the lower wavelengths will
oscillate violently. in which case R3 is turned
up more to the right. Remember, rheostats
R1 and R2 are unportant inn this. because
they are intimately related to the oscillation
control R3. The “Peridyne” shiclds are
really used only to bring the three-gang con-
deusers, with Hheir vespective inductors con-
nected to Hhem, ito resonance al cxacty the
Same cva"('lcn_qllr That is the reason why
no compensating condensers are connected
with the gang condensers.

When you have tuned in a DX station and
vou ha\c halanced your set where the signal
comes in loudest, vou will find that vou can
leave all .ul]ustmcnte in this position and
the stations will roll in, one after another,
faithfully and with tremendous volume. In
actual operation. rheostat R4 is sct to its
hest position; with most sets this position
will be with the rheostat practically turned
on full. The quality of the signals can be
bettered by very slight adjustments: even vk
of an inch makes a very big difference as
the detector-coupled first audio amplifier is
quite critical as to the filament voltage.

TUNING

If everything has been exactly compen-
sated, you will now be able to tune the set
with the two controls; namecly, the knobs
of the gang condenser and the oscillation
control R3. You tunce in any whistle of any
station, then adjust carcfully R3 until the
whistle is cleared and the station comes in.
As a rule, turning the kiob towards the left
will increase the loudness of the signal. If
it is turned to the left, bevotd a certain
point, the set will oscillate and howl. On
DX stations, even the most minute difference
will result in a great change of volume. JIf
by any chance the action of RS is reversed

by Foremos Radzo -irzeers
w— Sold by xiz{zg alers!

3
URHAM HResistors and i’o-.-. rohms.
have worjtheir position of ledglership
because they lave néver failed- to Yeserve
the rccogmtnm of radio leaders vﬂ1o ap-
preciate ﬂ'lWll:SS accuracy and utmﬂi;st de-
pcndnbllzty !

Ever sincé their first appearance, fyears
ago, manufakcturers, engineers, professivnal
builders and radio fans have adopted
Durhams dn steady progression. Today
Durhams are in use wherever fine results
are a forcmost consideration. \

If yoy are not using Durhams ’n0w}
an cxpcriment with replacements may,
prove why they are the acccptcd leaders |

in theif field. |
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Circuits. Made in t,m””” Elearric Browning-Drake . Made in radges
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in ranges from 500 Sterling Mfg. Co. ™~ A-C Dayton | 10megohms.Stnd-
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MAcnavox
Magnetic
Cone Speaker

M-7 Unit

Distortion-free on
power tube volume

This speaker goes far beyond previous
magnetic cone reproducers. By reason
of the new type pole piece construction,
patented by Magnavox, new beauty of
tone and new range of equalized volume
are possible.

The M-7 passes low frequencies down
to about 100 cycles with substantial
volume. It also reproduces unus-
ually high frequencies without distor-
tion provided tubes are not being
overloaded. It is extremely sensitive and
responds easily and with little energy to
weak signals and low notes. Takes vol-

ume from biggest sets and power tube.

The unit is only 83" inches in diam-
cter,—it fits into any radio or phonograph
cabinet and is simple to install, only 4
screws to turn. Unit list price $15.00.

Warwick Cabinet Model

Has standard M-7 unit
mounted on beautiful burl
walnut circle on enameled
metal base. List §27.50.

(that is, the loudest signals are when the
kneb is {wrncd to the right rather than to
the left) this immediately protves that the
“Peridyie” shiclds ere set wrong. It means
simply that the gang condensers and their
respective inductances are out of resonance.
You will quickly find that, by manipulating
the knobs of the “Peridyne” shields, this
condition is remedied, and will familiarize
yourself with the correct action of the set.
Once you get the hang of it you will never
forget it.

You will find that this set tunes with an
unheard-of sharpness and that even nearby
stations can be easily cut out without back-
ground and overlapping of signals. As the
set is extremely delicate, I recommend the
use of only spring-tyvpe sockets. The tubes
should bhe weighted down with separate anti-
howl tube \\exghts, to keep them from howl-
ing, as otherwise they surely will do this,
on account of mechanical feed-back from
the loud speaker, particularly when the set
is not placed in a cabinet. I therefore do
not recommend use of the set except in a
cabinet, to do away with audio feed-back
from the loud speaker.

For city use, where DX reception is not
desired, the oscillation control R3 can be
practically climinated. In that case the “Per-
idyne” shiclds can be used as lossers, by
turning them down so that the shields come
within a quarter of an inch of the coils or
less. It will be found that, in this position,
an effective halance of the set cant be made
very nicely; but it will tune somewhat
broadly because it no longer oscillates, the
shields now being used as actual lossers. But
for city reception, where only a single, soli-
tary tuning knob and no other controls are
desirable, this method can be used; although
in some locations there will now bhe some
“cross-talk,” particularly from nearby sta-
tions. They will scemn to overlap because the
set no longer tunes sharply. I{ it should tune
too broadly, manipulation of rheostats R1
and RZ will bring the receiver nearer to the
point of oscillation.

Of course, 1, personally, do not advocate
the use of tlns set in this manner; that is,
by using the “‘Peridyne” shields as lossers,
because that is not the way they are intended
to be used, But I have mentioned it for only
the one reason; and that is, if the losser
method is used, the set becomes really a very
capable single-contrel receiver, with all that
that word implies. But, of course, in that
adjustment, the set is practically valueless
when it comes to DX reception. DX recep-
tion and broad tuning do not go together.

I have found it desirable to use cable leads
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with the
/Yew Im ﬁmved |
“Consrad” ||
BOOK PATTERN

THE scnsational Strobodyne cir-
cuit, the greatest of Super- [

Heterodyne receivers that comn-
bines the best features of ecvery
circnit and has amazed Radio, is |
now ready for home and com- i
munity set builders.

Consrad, the greatest radio hook
and  Pattern  publishers, has |
printed a brand new pattern for
this amazing Strnhod;.ne circuit.
A sixteen-page, 9x12, hook gives
every last detail in the building
up of reliable Strobodyne
receivers.
Tu this booklet are drawings and il
photographs of various parts of |
‘

the receivers. The few parts of
the hook-up that require special
attention are fully covered by
special simple instructions.

FULL SIZE
BLUEPRINTS |

]
With this Strobodyne pattern |
come four 71ull size blueprints.
These Dblueprints are complete,
accurate and highly simplificd.
Anyone can huild a Strobodyne
receiver, whether they have huilt
a radio set before or not.

The Blueprints are as follows- il

No. 1. Panel layout Blueprint
—Size 11x%27 inches,

No. 2. Sub-Panel Layout.
No. 3. Wiring for Apparatus

. instead of binding posts in this set. The par- SKowa, Fal eranectie |
Dynamlc Power Coue ticular cable that I have used is most desir- gorm)— i
Speaker able and cconomical in the long run, because No. 4, Underside view of Sub-
it is fused and will prevent blowout of the g;';fels_' Size 16x27
Built under el- tubes. ¢ E Size 23x27 inches.
ectro dynamic In my next article T shall give some fur- I :
patents d made ther practical hints on the operation of this | || 1‘,0'(’['\‘.},3%‘.’0‘:‘3:; Sta“dl',f“c'kth:u;?"gf;
famousby Mag- set. I should be very glad to hear from i m Radio—a. man_of the older |
navox. Qperates those who have built the “Peridyne” Five i school—the Strobodyne is not just |
from A battery. and shall be glad to give technical advice to | | L3 ShEeec dr 0 egocll i |
Gives full pow- those sceking it. |
er volume but 50c THE COPY [ "
at a fraction of AL
R _ the cost of oth- 1 L USE THIS COUPON |
er power speakers. You should hear this H H
speaker and realize the great advance in Radlo Reawakens the __5_ g
nsical reproduction. R-4, 6 volt unit OId world i f CONERIAT COMPANY, lnos il
only $50. In mahogany cabinet §75 g . g 230 Fifth Ave., New York. i |
R-8, 110 volt D. C. unit only for Electric (COHHHN(’!{ from page 593) H Gentlemen: T enclose 50¢ for
phonograph and A, C. circuits, $55. - i g'iSR(g(l’a)(\)Dgf\ l'h§>A"\r?¥£Rc\)m€;:! |

taining complete constructional in-
formation and all Blueprints.

Send for Speaker Bulletins be most beneficial to all. In this conference

The3 give fuli information on \[agm\ox mag- <,
netic and dynamic type spenkers. We will give you two different schools of thought have met. NADIE 1t sinsorenn ettt
name of nearext dealer. The Americans are strong in their confidence
that private enterprise. which has already Address oy iR RS s

produced such wonderful developments in
the art of radio. should he free to work
Qakland California out the great problems of making it most

serviceable. The nations of the old world
Chicago Sales Office 1315 So. Michigan Ave. incline to the belief that so great a force,
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potentialitics, must be controlled and re-
stricted cautiously by the public authorities.

In no other ficld, it must be said, is uni-
versal cooperation so necessary. A nation
which withdraws from the postal union or
the conyright conventtons will thereby in-
convenience few except its own citizens; but
a nation which governs its use of radio
without regard to others will thereby cause
vexatious interference with the business and
the pleasure of the rest of the world.

It has been said that China has valued
most highly the philosophy of Confucius, be-
causc that is devoted to the art ot getting-
on well with the neighbors: and in China
ncighbors are nearer and tmore numerous
than anywhere elsc in the world, But, since
that saying was first coined, radio has made
all the world very close neighbors.

One of the most important eras in the
history of the world’s races has just begun
—that of the re-awakening of the peoples of
the old world. That is to say. not those
of the civilized extremities of the “Lura-
sian” continent, the pecoples of the Atlantic
horder and the Pacific islands, but those of
China, of India, of that vast inland area
which has been called “the factory where
nations are made.”

We are somewhat inclined. while contem-
plating the present disparity between East
and West, in wealth, organization and cul-
ture, to forget that from a thousand to five
hundred years ago the conditions were quite
reversed; that Central Asia was once the
centre of the world's imperial power, science
and wealth, (Why it has fallen from its
high estate is a question too intricate to
consider here; some scientists attribute it
to the climatic changes caused by the varia-
tion in the sun’s radiation. which has caused
the drying-up of Asia. but invigorated Eu-
rope, which the great sunspot period of the
fourteenth century had brought almost to
destruction.)

RADIO IN ASIA

Returning to our subject, now that the
West has developed radio to its present
position as a necessity of civilized life, the
tast is secking its henefits with avidity. A
year or so ago, there was hardly a broad-
cast station on the mainland of Asia: now
every few days brings the announcement of
a new installation, often of high power. Un-
til a iew weeks ago, even radio reception
wax outlawed in China: now there are
several broadcasters. Transmitters of high
power have been put in operation in India;
the Soviets are carrving out a most am-
hitious program. not only i1 Europcan
Russia. but in the vast arca of Northern
ael Central Asia, twice the size of the
United  States.  Great stations are to be
erected in places of whose very existence
mnst Westerners are still uninformed.

The Mohammedan countrics. for the past
two hundred years in a lethargy, are now
stirring ; Turkey has taken the lead in the
development of governmental broadcasting,
while others are still working on the problem
of radio communication to overcome the
disunion caused by their deserts.

In these last cases, the primary purpose
has been political ; but it must be remem-
hered that, in the tess-favored countries of
the world, people are less content or less
indifferent pelitically than in America. and
the importance of holding tightly the reins
of propaganda is uppermost in official minds.

We sce today, therefore, radio making its
first bow to half the human race—that half
which 15 least linked together already by
cood roads, by telegraph and telephone. by
mails and periodicals. Upon the spread of
radio, and its application in the next ten
vears, will depend the political and the cul-
tural histery of mankind in the remainder
of the twentieth century.

The problem is less simple than it sounds.
The development of radio in the East has
been through its introduction by the domi-

Voltage
Regulator

—

ere is the power unit
you'll want to build

In the advancement. of light-socket receiver operation, Raytheon Research Lab-
oratories have designed several circuits which take the fullest advantage of
Raytheon_Long Life Rectifying Tubes. Look at the diagram above. There is a
power unit which maintains constant voltage on the 90 and lower volt taps and
greatly improves voltage regulation on the 180 and 135 volt taps regardgess of
variations in either the line voltage or load current.

This unique performance is accomplished through the use of that remarkable
qxbe—Raytheon Type R Voltage Regulator. Its advantages are many. It eliminates
ripple and “motor boating”, dispenses with enough parts in the construction of a
power unit to pay for itself, and improves reception beyond the possibilities of
any other regulator.

Circuit diagram apd latest bulletin on Type R Voltage Regulator tube gladly sent
upon request—write today!

U REG. g
ErPER
BaYanTEg
o HWIRER PATE,

RAYTHEON TYPE BH
Standard for “B” Power Units
Bgcause its ourput does not drop off in service,
this 125 milliampere tube is especially valu-
able for use in conjunction with the Type R
Voltage Regulator. At all reliable dealers.

Price $4.50.

RAYTHEON TYPE R
Voltage Regulator

Maintains constant voltage on the 90 and
lower volt taps regardless of changes in line
voltage or in load taken from the unit. Elim.
inates ripple and “motor boating”. Starting
ancde obviates “'going out”. Price $4.00.

RAYTHEON MANUFACTURING COMPANY
307 Kendall Square Building Cambridge, Mass.

3 Raytheon %

) J A,
<. THE, HEART OF RELIABLE RADIO POWER o™
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Finally—the Perfect

“A” Eliminator
For Your Present Set or the Set
you eventually buy

Ee

Our 4-volt “A” Eliminator
Fits Into All Radiola Consoles

Silver /N Beﬁtg
POWER

Replaces “A”storage battery and charger; has
full wave “dry” rectification; maintains re-
quired voltage in uniform, constant flow;oper-
ates automatically by moving a switch; eco-
nomical—uses minimum amount of current
(about 1-10 costof using electric iron; hasrhe-
ostat control for additional refinement in 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 simpleand correct!

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, noiseYess
rectifier, 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!Silver Beauty “A” Eliminator is endorsed
by prominent radio engineers—adopted by
leading distributors and dealers—approved
by thousands of users. These are sufficient
teasons for making Silver Beauly your choice.

"39%°43= 39

6-vol;2amp.,  G-volt;3 amp.  4.volt; Yo.amp,
$2 Higher West of Rockies

Silver Beauty

Does away with “B”? 4
and “C” batteries

Embodies every up-
to-date refinement
and principle, in+
surlng smooth, ,
unfailing recep-
tion. As beau-
tiful as it Is
efficient.
No. 450
180 Volits--40
Milliamperes

$45

“B-C” UNIT

No. 460
135 Volts

Individural adjustment
adapted to all sets.

Silver Beauty
CHARGERS

Empioying an entirely new met-
hod of rectification. Two models
—with or without buibs.

See Your Dcaler or Jobber

Triple-A-Specialty Company
Manuf: of the f: Silver Beauty Chargers
312-316 South Hamilton Ave., Chicago, IiL

nant peoples of the great empires, the Brit-
ish and the Dutch leading; the French, the
Belgians, and the Portuguese have been
similarly active in Africa and along the
Indian Ocean. The Japanese, the Australians,
and the New Zealanders, of course, being
sufficient to themselves, have developed
broadcasting on the lines of its progress in
Europe and America. In the colonial por-
tions of the empires, however, comparatively
few have yct been able to avail themselves
of radio, and one of the most important de-
mands of the European population is a closer
linking with the mother countries.

There are two great difficulties, however.
The first is distance. Letters have come to
the office of Rapio News from men in
Africa and India, whose “local” stations
were five hundred, a thousand miles away;
and who wished to get the nearest distant
stations, four or five thousand miles from
them.

One of the most important developments
of radio, that of the short-wave broadcaster,
is being made practicable just in the nick of
time. American short-wave stations have
been heard the world around; so has Hol-
land’s new one, and to work with the latter,
Java has now a high-power station on ultra-
short waves, seeking to pierce the thick
blanket of tropical static. In Eastern Siberia
the Soviets have just erected a powerful
station, designed with the same possibility
in mind, which will readily be heard in
America when it is put in operation.

An even more important difficulty, as
regards the spread of radio among the peo-
ple of Asia, is the poverty of the average
dweller in its congested districts, and the
distance of its less-scttled regions from the
products of civilization. In Russia the gov-
ernment has met somewhat similar conditions
by the institution of the community radio
set in villages; the American ideal of a
high-quality, sensitive receiver in every home
is still absolutely out of the question in
most countries, even in Europe.

In spite of all these things, however, the
introduction of radio into Asia is taking
place, and it is impossible that the changes
which are thus being occasioned shall be
without effect, in creating a greater world-
consciousness among people who have hither-
to lived to themselves alone, ignorant of the
very existence of others. No matter how
carefully governments seek to confine the
utility of radio to their own purposes, where
they have once placed in the hands of their
nationals the power of hearing the voices of
all the world, there must be an increase of
enlightenmernt, a dispelling of ignorance, and
a better appreciation of the common humanity
of earth’s many races. Even America must
and will share in this process of universal
education.

AN OLD SONG REVISED

[Experts in television say that the “note” pro-
duced by a face is quite diffcrent from that of
a hand. In time will beauty or plainness be
determined in this way?]

Sing to me only with thy face
Wihen we are far apart
For television solaces
Full oft a lover’s heart.
The notes that thou dost televise
Now form my daily char,
For such sweet melody shows forth
Howo wondrous fair thow art!
—Lestie M. Oxler, in Wireless Magasine,
London.

CAUSE AND EFFECT

Younc Horerur: “Mr. Sodder, you
shouldn’t whistle when you're building a
radio.”

Ravio Fan: “Why not, Bobby?”

Youxc HorrruL: “My daddy whistled
when he was building our set, and now it
whistles all the time!”

—William Herrmann.

www.americanradiohistorv.com

Radio News for December, 1927

POLYMET
NDENSERS

At Al

Dealers " Filter Condensers

They are selected by leading engineers and
incorporated as standard equipment by
nationally known manufacturers of receiving
sets and power units. Follow the leaders.

Write for Polymet Catalog

POLYMET MFG. CORP.
599.601 Broadway, New York City

Tube and Kit

Don't be a “"back number.”” Throw away
all “A’" Datteries, A" Eliminators and
Chargers. Slip Sovereign A-C Tubes into
vour circuit, Dlug into the light socket for
A’ power, and cnjoy clear, clean, cracke
less, truthful reproduction.

Sovereign A-C Tubes give astounding salis-
faction—unequalled performance—transmit
noe h disturl cduire No new
sockets.,

It your dealer cannot supply you, we will
send C, O . speelfy line voltuge and
number of cydles.

Get free booklet on A-G Tubes and Circuits.

SOVEREIGN ELECTRIC &
MANUFACTURING COMPANY
(25 N. Sangamen St., Chicage, Illinais

for this book of b .
ﬁxengadio—all the newest gook-‘ups. ts,
kits, parts, eabinets, consoles and sup- &
plies.'if yoa want the hest fot the least &
money, You need this catalog,

SHURE RADIO COMPANY
349C West Madison St. Chicago, NI,
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The Listener Speaks
(Continned from page 600)

and which would add to the listeners' satis-
faction; and that is the frequent announc-
ing of call letters. Not the regular station
announcement but simply the calling of the
three or four letters—for there is very little
logging of stations now siuce the re-alloca-
tion and the stations would get the listener’s
“applause” if this were done.

Criarces L. RiEcke,

Suuvmerville, So. Car.

ADVERTISING MUST NOT REPEL

Editor, Rapro NEwsS:

[ wish to convey to vou my appreciation
for the ideas which you have advanced in
your many cditorials, and I want to suggest
a subject which 1 think is worthy of your
pen: I refer to direct advertising by broad-
casters.

Recently, a department store was opened
in Dallas, with a “Style Show,” at which
time the "mike” of one local station was in
the hands of a publicity man for four hours.
This is the most vile type of commercial ad-
vertising that can be imagined. The station
iz located in the heart of the downtown sec-
tion and, because of its proximity to the
majority of listeners, covers a broad band on
their sets. If this practice is allowed to
continue, it will drive the “fan” from the
ficld and close a very profitable market to
the manufacturers of parts and sets.

[ rcalize that the operation of a Droad-
cast station entails considerable expense,
and that revenue must be secured to con-
tinue the station. I favor indirect advertis-
ing, because it is from this source that our
fest programs are received: but when radio
stations degenerate to the level of paid ad-
vertising space, it is time that their licenses
be cancelled.

This instance which I have cited may be
an extreme case, hut it is not confined to
Dallas. The practice is developing. It but
serves to illustrate the class of broadcasting
material which may be expected in the
future. unless subjected to restrictions.

D. H. WiLsow,
Dallas. Texas.

(The penalty for bad advertising is anto-
matic—it is loss of business. The radio ad-
vertiser who is wise and experienced never
hazards the loss of good will for which he
has paid good money, by wearving or annoy-
gy Nis audience. However, e twonder
whether the feminine listeners of Dallas
crnjoved the Style Showv program which so
aggravates a swere man? If so. it is io be
feared that the less deadly sex will have to
tunc out during fashion hours—~EDITOR.)

EDUCATIONAL FICTION

fditor, Rapto NEws:

[ am writing to comment on the story
“The Voice of the People” which appeared
i vour November issue. Perhaps all the
praise should go to Mr. Mountain and Mr.
(ileason; but I write you because I feel yon
should know how we feel toward printing
stories of this sort.

That is the best article that I have read
tor vears. It is the kind of reading that is
instructive as well as intensely interesting.
Stories of a scientific nature, as was this
story, 15 always welcome around this place.
[ find Rapro NEws the best radio magazine
printed. T like the articles in your magazine
very much: but a story or two of the nature
of the above mentioned seasons it to taste,

May yvour magazine grow in leaps and
bounds:; as T know it will if you adhere to
your present policy.

E. R. Quackexsusu {Principal).
Public Schools, New Bloomficld, Mo.

To the right you see an
illustration of the beautiful
Arr- AmericaN  Reproducer.
This is a cone type speaker
with filter system built in.
Assures fine tone qualities,
lasting protection against high
voltages and freedom from -
burnt out windings. Has hand-
some all‘metal case. A unit
adjustment screw allows per-
fect balance with any set.

Rauland-Lyric,

Price. . $9.00

Rautand-Trio
Impedance Unit.
Price. .. .56.00

Audio T:ans- .
former, all ratios,
Price, . , $4.50

TRARE MARK

(Top) The

{Left) Equig

radiowitht

Power,

Arr-AMERICAN Socket “B” Power
employs the long life Raytheon
tube principle of rectification. De-
livers 180 wvolts. Noiseless, clean,
low-priced. -

* ¥ ¥

Every AvLr-AMerican Audio
Unit assures natural reproduction
and smooth, flawless amplification,
Guaranteed electrically and me-
chanically perfect.

You will find that it means last-
ing satisfaction and money saved
to use the products of Arr-Amer-
ICAN. Ask your dealer to show
them to you.

4209 Belmont Avenue, Chicago, Illinois
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new

popular cone ty
Reproducer sells
or $25.00.

your
is effi.

cient Socket B
Price. .. $27.50.

Pricesslightly
higher on West
Coast,

ALL-AMERICAN RADIO CORPORATION

633

Y
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HFL

Transtormers

H.F.L. C-16 Audio Transformers
and C-25 Qutput Transformer—
New Companions of a Great Circuit

H.F.L. C-16 is the most efficient Audio
Transformer built. It carries signals at
highest volume and lowest amplitude with-
out blasting or developing harmonics.
Operates with all power tubes as well as
standard tubes.

H.F.L. C-25 Output Transformer handles
the voltage output of power amplifying
tubes, at the same time matches the im-
pedance of the average speaker to the
tubes. Protects loud speaker unit without
reducing plate voltage.

Mechanical features of these two trans-
formers are: A coil designed and treated
to exclude moisture and withstand heavy
electrical surges without breaking down—
complete magnetic shielding to avoid in-
terstage coupling—terminals brought out
sO as to insure short leads.

Endorsed by America’s Leading Engineers
—Guaranteed by the Manufacturers

The new C-16 and C-23
Transformers will
work in any circuit
and will improve
any adio S
Set.

PRICES

. H-210 Tran. $8.00
H-21
Set Builders | 22T 800
Choke ..., 5.50
and Dealers L-430 5. F.
Transform. 5.50
If your jobber cannot C-18 Transf. 8,00

C-25 Output

supply you with H. F. L.
Transform.

Transformers, write us for
name of nearest jobber.

8.00

High Frequency
Laboratories
135D NORTH WELLS STREET
CHICAGO, ILL.

, unsatisfactory sets. and this has enabled
pick up intermediate tunable transformers which |

Letters from Constructors
(Coutinued from page 646)

91 TR R ITV O
HATW TR a1

patented but I do not really know whether or not
it could be patented. But this is not the first time
I have picked up a magazine or newspaper and
have seen whcre my ideas had heen put into effect,
not only in radio but other electrical appliances.
I hope you will pardon me for taking up your
time with this letter, but when I saw that circuit
in your magazine, it surely was the ‘'straw that
broke the camel's back,” and 1 just had to tcl! you
about it. 1 guess there is nothing I can do about
it now, but let Mr. Gomez carry away the honors.
M. Joun CasTLE,
116 East 61st Strect, Seattie, Wash,
(Myr. Castle accompanicd Ihis letter with lwo of
Ius hook-ups and several photographs; one of each
is here reproduced. His letter illustrates the fact
that when many experimentors are working on the
same lines independently, they are apt to reach
the same conciusion indépendently. The history of
many modern intentions is @ neck-and.-neck race to
the patent office, with Federal fudges picking the
winner. If you have invented a workable improve-
ment in radio, protect yourself by publication at
the carficst moment, wiether you dre seecking the
cash or only the credit.—EpiTOR.)

THE EXPONENTIAL HORN

I'ditor, Rapio NEews: i

The Exponential horn of_ square cross-section,
described in October Rapio NEws, was constructed
by the writer, and is well worth the time and
trouble of building. The tone guality is wonderful
and far superior to any other type I have listened
to, A Baldwin type-C unit, also a base of the

Magnavox RJ3 were used; the results were excep-

tional in both cases.

A small knife. well-greased, was used to cut
the beaver board; thus making it slide through the
cut very easily. The outside of tle horn was
covered with wall paper of the same pattern as
that used in the room; and the bell of the horn
was finished with the same border, inside and out.

A, Davey,
160th and Mansfield Ave., Harvey, Il
News:

Editor, Ranio

T have constructed one of the square éxponential |

horns, using three-ply cottonwood and Splitdorf
unit, and find that it makes a splendid loud-
speaker, giving very true tone and unlimited vol-
ume; yet very eclear and sweet when throttled
down. T stand it up, with a sounding board like
a piano’s over the top, which diffuses the music
and docs away with the *“speaking-at-you'" feeling
which so thany loud speakers give.
. W, Barcray,

1324 Lyail St., Esquimault, B. C., Canada.

Editor, Rapro NEws:

I have just finished and placed in operation one
of these horns, following the directions. The tone
and aquality of reproduction received from this
horn is cven better than orthophonic music repro-
duced from rccords and has my $55.00 loud speaker
backed off the board. Can heartily recommend the
horn to anyoue that wants the best in radio music.

WALTER J. STaANTON.
111 West Piume Strect, Norfolk, Va.

JOYS AND WOES OF CORRESPONDENCE
Editor, Rapio NEWs:

I regret my last letter to you because of the
correspondence received from practically every
state in the union. Alberta (Canada), Mexico,
Germany, Warsaw {(Poland). I want to tell you
tht I did not realize the_scope of your magazine
until, like a darn foel, wrotc about my expe-
rience with the Trepadyre. Since then and until
this day T have letters tn answer regarding my ex-
periences, published in your February issue,

I also want to thank you for the advertising; |

the opportunity to buy
me to

this article afforded me

are now off the market. The construction of these
sets, which [ pick up. leads me to think that the
average radio constructor needs more cducation;
because T takc a set completely wired which fails to
work and rewire the same. Tt then works equaliy
as well, or better than my own, which has all-
home-made transformers. Tube for tube, car-
rying the same voltage, there is not in my expe-
rience of the past eight or ten years, any set that
can do more than the Tropadyne; and mine oper-
ates on a 24-inch-square diagonal loop with a
ground connection on the inner tap of the spiral,
E. A. ScuxELL,
2349 Charieston Ave., Toledo, Ohio.

BUT IT'S A LIVELY CORPSE
Editor, Rapto News:

I have read with great interest the editorial on
page 321 of your October issue and thoroughly
approve of it. It is good to hear you say that
the parts business is coming back; for it has be-
come steadily more and more difficult for the
amateur to get parts for experimental work. I do
not mean serious experimental work; T mean just
play. Radio was a godsend to the family man a
few years ago._ It gave him something to fll up
his evenings. TFooling around his kitchen labora-
tory was great stuff and made for happiness in
ma_n]u(rl a home where boredom had previously pre-
vailed.
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Selectivity and Stability

[alk)] |"||.
ampli

e non -inductive — impervi
anil- are available n
up to 1 mfd. anc

TRl Betoer”
hingom 5t Brookhe=, MOV

DUO-POWER

B CURRENT SUPPLY

$29.50—Slightly higher west of
the Rockies
Sturdily constructed and dependable in
operationl. Embodies all the latest imprave-
ments in B Power Unit manufacture,
Adaptable to any receiver requiring up to
180 volts at 60 mi’s. [Easy to install. Fixed
resistances insure selection of proper volt-
ages for any set.

BOUTIN ELECTRIC COMPANY
724 So. 4th St. Mitineapolis, Minn.

User agents <wanted. Write  for wery
attractize agency propesition,
o

duce

Feo

| #Laboratory
|

CRESCIENT
L LAVIZE
Jd ICES

Insure Distortionless Amplifieatlon and
i a clarity of tone not obtained through any

other resistanees.  All capacities 12,000 Ohms
and up. List price $1.50. Special sizes to order.
=, Write for full jnformation.

| Cresradio Corp., 166-32 Jamalca Ave.,

Jamalea, N, Y.
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But it seems to me that you have missed one
feature that has hurt the amateur builder more
than any other. I refer to the practice, of some
vadio papers and_radio de]mrtmcms in newspapers,
of giving _insufficient details in their hook-up
designs, These papers are evidently futent ouly
on sclling kits or special parts for  certain, par-
ticular advertisers,

That would be harmless enough., were it not for
the adventurous, play, psychology of the amateur,
who does not waunt to assemble parts, hut wants
to use the same old parts over and over, or pick
up parts where and how he can. [n other words,
e wants to experiment. I he liked only the radie
programs he would buy a set and be done with it.
In many cases. he buys a sct for his family, and
then amuses himself to his heart’s content with
DX-hounding and other foolishness—useless,
lots of fun.

And—incidentally—he spends a lot of money.
He buys all of the new parts that are advertised
and tries them out on his sets. It would pay set
manufacturers—and would he a boon to amateurs
—if these faets were recognized and acted upon.
That is to say, it would stunula(c part buying
cnormously if hook-up designs in the radio papers
would give bull(lmg details; ie. coil diameters.
turn  numbers, size of wire, spacing, etc., con-
denser capacities (Beg pardon, but Ramo News
does so.—Epitor) and so on. so that the builder
could go ahead and try his luck. T know Rapio
NEws does this to somne extent (not as fully as
this “faithful reader” would like. but to some
extent).  But many of the other papers give ab-
solutely nothing except an  advertising  write-up
tor the purpose of sclling a kit or some special
parts, which will invariably be found advertised
in_the same issue.

Tt is that, and nothing el:e. that has killed the
parts business. RANK PATTERSON,

113 IWest 57th S‘t New York, N, V.

but

TRANSPACIFIC WORK ON THE
NFRADYN
Lditor, Rip1io ha\\s.

[ am a_coustaut reader, and like My, Willington
of West Vancouver, [ have heard Australian sta-
tions for over two years. By official report from
Tokio, T was the first to report reception of the
three Japaunese statious, which was on Aug. 6, 1923,
They threw a cable back at me, and were willing
to pay for a reply. This was an a five-tube Frecd:
Ficomani. I have now a ten-tube Infradyne, which

I constructed mysclf. using Quadraformer coils
and a Silver-Marshall oscillator coil; nkmg out
the rotor and winding 7 -turns of No. 26 N.S.C. in

the slot just helow grid and plate wiudings, which
gave considerable more kick.,

ff Mr. Staves wishes to ship his set up here, T
will get him Australian stations with it. or any
other half-decent sct of five or more tubes. Static
was had last night, hut | sat up and listcued to
'\u:nalm turning  from one station to  another
(List cucloged of veception, weith program snwinbers,

cte.. of seven Aunstralian stationsy and wmade the
notes. a copy of which T am sending to 31.0.
Melbourue. T can get most of these consistently

at this time of year (Aug.
ot ten,
them,

29) nine nights out
They are not alwavs good, hut T can hear
I have cuite a buneh of verifications,
A. BLACKINGTON,
Boxr SI. Prangell, Alaska.

RECEPTION IN INDIA
Lditor, Rapro Niws:

I send you two programis of the radio stations
ou the air in India. trusting they will he of in-
terest, The local 7BY is very powerful, and can-
uot he cut out to get Caleutta or Calombo (Cevlom)
on the usual type of receiver, though I haven't

tricd a superhet,  This complaint comes in even
irom places 100 miles distant,
The stuff they broadeast 1s quite good so far,

but docs not possess variety. 1 enclose a snapshot

of my reeciver (two R.F. detector, three AR,
o which T have tuoned in Moscow. Leningrad.
Vienna, Bareelona, Prague, duly confirmed, and

several other unidentified stations.

T win rather kecu on the Ntrebodyne, which seems
a red-hot cirenit. My recciver was made up when
[ was in London with the aid of my ehwns. and
still uses the original tubes (Cussor and B, T. 11D
whicli have served from 1922 to 10270 It has a
wavelength vange from &0 to 7.000 mctcrs, with
(Iiﬂ'crcnt coils. The A hatte r\ is charged from

23volt mains, \-; s0oh as wet a super,
Mntend “hogging it”" for more D\ but down your
way.,

[ have been one of your keen readers since
1922, when T last wun a prize in your other great
magazine, SCiENCE axp INVENTIoN.,  Wishing you
the hest of luck.

TR

D. Wints (Barrister-at-Law),

7 Marine Liucs, Bombay, India.
(The photograph scut by Me. adin zcas teo
small te reproduce cleaviv: fhe st ic of typical

Furopean  stxle, seith  tubes o the  puancl and
rrmerons controls.  Many forcign letters complain
of inahility to scpevate stations huwdreds of miles

and nearly as bany kdocyeles apart,—lEniTor.)

NEW QRAs

SAQW, (portahle} George W, Fahrnbel, Box
2126, Auburn, Ala,: 13 watts. P'se QS
NC-3AQ. Montrose Werry, 217 Delatre St., Wood-
stock, Ont.. Canada. 80 meters.
Calls Heard
9APY. F. J. Hinds. 3337 Oak Park Blvd.. Berwyn,

IlIl. (September); oa-2to,

2ui; 2yi, Jes, 3wm,
7¢w; oh-6bdl; j X

oz-dac; kzet; pjc; Xen-oqq.
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lhe Celestial Stradivarius
“Ibe Advanced Hi-Q" Six

BOTH CUSTOM-BUILT!

The Hi-Q SIX—the neavest advance in
radio—four completely isolated tuned
stages— Adutomatic I'ariable Coupling
—symphonic amplification. This non-
oscillating, super-sensitive receiver
assures maximum and uniform amplifi-
cation on all wave lengths and estab-
lishes a totally new: standard of tonal
quality.

Hi-Q*: High Ratio of Reactance to Resist-
ance. High ratio—great selectivity—loud

signals.
ﬁa,@» %

iale Manufaclurers

UST as Antonio Stradivari

gave the priceless CUSTOM-
BUILT violin to musicians of his
day, so does Hammarlund-Roberts
offer music lovers of our day the
CUSTOM-BUILT Radio—
the advanced “Hi-Q Six" designed
by ten of America’s leading manu-
facturers — made with America's
finest parts — incerporating every
modern constructional feature —
and built under your own eves
from plans so complete, so exact-
ing and so clear-cut that the only
outcome can be absolute radio per-
fection.

In addition to its unprecedented
performance, the Hi-Q Six offers
equally unprecedented economy,
for by building it yourself you can
save at least $100.00 over the cost
of fine factory-assembled sets.
Complete parts, including Founda-
tion Unit of chassis, panels and all
wire and special hardware, cost

only $95.80.

The Hi-Q Instruction Book tells the
complete story with text, charts, dia-
grams and photos. Anvone can follow
it and build this wonderful instrument.
Get a copy from your dealer or write
us direct. Price is 25 cents.

JMHammarlund

ROBERTS
Hi- Q' SIX

HamMArRLUND-ROBERTS, INC.
1182-C Broadway New York City

BovAN

g

UNTIL DEC.

Think of it, an 3$8.50 value, yours
without cost. WHY? The one best
way to acquaint you with VOGUE
quality is to make our offer so in-
teresting that you just can’t resist.
Then vou'll tell your friends of their
marvelous results and your iriends
will ask their dealer

for VOGUE tubes
and that's our re-

ward., We only ask
that you purchase
the 3-201-A of
our combination
matched set at the
rerular price of
$1.75 each and the

AMAZING INTRODUCTORY OFFER

25th ONLY

power aml superdetector selling for

$4.30 and $4.00, respeetively. _are
yours FRFFE. This heautifully
packed sct makes an ideal Nmas

gift. Thus we extend our offer until
December 25th. R 1]
Uiy -

GUARANTEED X300
— et PR mn mme e e e e mw
I Allan Mfg, Co., 102 N. 5th St.,
] Harrison, N, J.

1 Faelosed herewith is $5.205 for which
please sénd me DPrehaid one combina-
J tien matched set,

INnmo
L
(Mi¥? cnooooooooononAc0conoooooos
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Still the Superior
Audio Amplifier

Use it in the Strobodyne and
all other circuits

After three years, Daven Amplication
is still the most faithful audio ampli-

fier. No matter what your favorite
circuit Daven Amplification will
improve it. Only with Daven can
you get absolutely straight line am-
plification over the entire audiable
range. No motor boating on good
“B" Eliminators.

Daven Amplification is now engineered for
either AC or DC Tubes, for use with “B”
Eliminators or Batteries. With AC opera-
tion, the new Daven AC-15 Tubes are used
in the first two stages and an AC-10 or
Mu-6 in last stage.

GLASTOR

THE TRANSPARENT RESISTOR

Glastor, made only by
Daven by a secret pro-
cess makes the glass
itself conductive. Glastor

-, cannot change in value,
cannot become noisy
while the glass remains
intact.

Make your last change

Replace your resistances
now, it will be the last

i change as long as the set

is in use. Glastor is
de in a full
e DAVEN g}avae\lLes. o renge

BALLAST

Good for life

The Daven Bal-
last, the Standard
Filament Control
will not burn out.

Good for the life of any set.

Made in 5
sizes to control from 1 to 5—5 volt tubes.
Sold with er without special mounting as
shown.

at your dealer or sent
Free Catalog direct upon request.
e Sne of Mookt

o
\PAVEN"RADTO 'CORPORATLON

Wit “eristor Specialists” mausmuon
143 SUMMIT STREET NEWARK, N, J.

What’s New in Radio

(Countinted from page 397)

A

tiometer till little or no current flows in the
plate circuit. When the cell is illuminated,
its resistance changes. and the grid bias on
the amplifier tube changes; as a result, the
plate current increases and operates the elec-
tromagnetic relay. This relay circuit can be
used to regulate artificial illumination—that
is, to close the lighting-circuit switch when
the intensity of the mnatural illumination
falls below a predetermined value. Another
interesting and useful application is its use
as an optically-controlled counting device.
With this simple mechanism it is possible
to record accurately the number of times a
shadow is cast upon a given Point.

The second, or neon “glow” type of tube,
provides a highly-efficient source of cold
light which may be readily modulated. That
is, these tubes are of such design and are
filled with the gas at such a pressure that
the light intensity varies most readily with
the voltage applied. The response to such
voltage changes is practicaily instantaneous,
with the result that the tube is most valu-
able in a vartety of applications.

In operating the neon glow tubes, they may
be placed in either direct- or alternating-
current circuits with voltages which are ab-
tainable in the ordinary radio amplifiers.
They are used in television, tclephoto and
other places where a modulated light source,
or “light valve” is required.

POST.CARD RADIO RECEIVER
IS LATEST NOVELTY

IN the novelty field of radio. the post-card
receiving set is one of the latest develop-
ments to make an appearance. The one
illustrated in these columns has been re-
ceived recently from Germany.

In appearance this unusual receiver re-

e
! Wnrnt
= or
f: B"‘,"

Complete crystal receiving set built in post-
card size; dotted lines in illustration

show location of wiring and coil
Ilustration courtesy Willy Zébisch (Dresdes,
Germany).

sembles the average illustrated post-card.
It is the standarg size (5¥x3%inches),
and the chief difference between it and the
usual post-card is in its thickness and
weight, which arc slightly greater. The
back of the card is decorated with a pic-
ture, and on the front a line divides the
card in two sections. Space on the right
side of the line is for the stamp and
address, and on the left side of the line are
the tuning controls and four points of elec-
trical contact. Also, there is ample space
to write a short message. .

Electrically the post-card receiving set in-
corporates an efficient crystal receiver. The
tuning inductance of the set is a spiderweb
coil, the detector of the adjustable galena-
crystal type, and the tuning control is a
slider which makes contact with the various
turns of wire on the coil. The coil is 234
inches in diameter and wound with No. 28
enameled wire. At the point where the
slider makes contact with the coil, the
enameled insulation has been removed from
the wire. .

For operating the receiver the only acces-
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Exclusively TL.i«
censed by Teelmi-
dyne  CorPoration
ander U. & 1"a-
tent 1593658
July 27, 1926,

Amazing
Accuracy!

ROYALTY VARIABLE
HIGH RESISTANCES

The foremost radio experts
specify these resistances and
give them their unqualified
endorsement.

This is because of their re-
markable accuracy and reliabil-
ity wherever variable high re-
sistances are required in the
circuit.

l=—Same resistance always obtained at
same point.

2=—Resistance element not eXposed to
mechaniecal wear,

A range for every purpose—A to L.
Type E $2.00. Al other types $1.50.
Write for hook-up circular.

Dept. 48C. 175 Varick St.. New York, N. Y.

Automatic | ower
Control
FOR CHRISTMAS

The gift of gifts for the set owner
Makes radio more convenient because it handles
the switching of the trickle charger and B
climinator automatically. Controls charger or
¢liminator $eparately or both in combination.
When the set is turned on the triekle charger
is cut out and the B eliminator is switehed in.
When (he set is turned off the trickle charger is
cut_in and the B eliminator is switched off.

Better reception and greater jatisfaction are
P assured. The A battery is charging when the

e oset is not In use. 1t i always ready with
plenty of Kick when the set is tnrned on, The
13 eliminator is on only when the sct is in usc;
the tubes last longer and give better service,
and there I$ no waste of power,
Neo. 444. ries Type ...

YAXLEY MFG. CO.

Dept. N, 9 So. Clinton St., Chicago

~AT
WHOLESALE

Write for my Big 1928 Radio Catalog
—Jjust off the press. Thousands
of marvelous bargains in nation-
ally advertised gooda, AH the
LATEST IN RADIOS and
ia on Radie,
All about troutle finding.
FREE Loz_amf
Call Book and Cat-
slog. Get your copy to-
day. Send postcard now!

American Auto & Radlo Mfg. Co.
¥ SCHEWARTZEERG, FRES.

HARR o
Dept. 103 American Radio Bidg., Kansas Dity, Mo, 3

Insure your copy reaching you each month, Sub-
scribe to RADIO NEWS—$2.50 2 year. Experi-
menter Publishing Co., 230 Fifth Ave, N. Y. C.
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suries required are aerial and ground con-
nections and a pair of headphones. Leads
are connected from these to the four metal
evelets at the extreme left of the card. To
tune m a station, it is nccessary only to ad-
just the detector until a sensitive point is
tound and then adjust the slider until the
strength of the signals is greatest.

This receiving set has been actually tested,
and found to operate ou local stations in
this city.

Front view of new drum-type horn loud
speaker with silk mesh in place.
Hinstrations conrtesy Temple, Inc,

NEW HORN SPEAKER IS SHAPED
LIKE DRUM

URING the past ycar, many changes

have been made in the design of loud
speakers: and these have produced instru-
nients which are not only much more decora-
tive in appearance, but provide more rcalis-
tic reproduction. These improvements have
not heen confined to any particular type of
loud speaker; but are found manifested to
a greater or lesser extent in all designs, in-
cluding those of the horn, cone and baffle-
board construction.

Today. an examination of the newest cone-
and horn-type speakers will show that they
often present a very similar appearance.
Speakers of both classes will be found
within cabincts of similar design, and also
i metal drums of similar appearance.

IFrom the cxternal appearance of the
speaker illustrated on this page it is difficult
to tell whether it is of the horn or the cone

Dotted lines indicate shape of the horn which

is housed inside the drum.

U is the speaker
umt. .

637

automobile engine.

w=Ionderful Sclectivity

without cost or obligation on your part.

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 advauced design brings to you all the luxury aud performaunce you
could possibly desire in a iadio rcceiver. 0
pruvide supreme receptiou—a new standard previously unknown.

The up-to-the-minute engineering prineiples found exelusively in the improved
Super-10 are comparable to the high compression head and super charger in an

In the Norden-Ilauck Iniproved Super-10 you have

—Faithful Reproduction with any Degree of Volume

—Signals recetved at only vne point

—Trco major twiing controls for all wave lengths

—I"ave band 200/550 mcters (adaptable dewen to low waves and as high
as 6000 mcters with removabie coils)

Material and workmanship conform to U. S, Navy 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 literature will be promptly mailed to you

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 Highese Class
Radio Apparatus in the World"

MARINE BLDG., PHILA,, PA,, U.S. A
Cable: Norhauck

NORDEXN-HAUCK, Ivc.,
MariNe Brpc.,, PHiva., Pa.

Gentlemen:

O Without obligation on my part send_me com-
plete litcrature on the new improved Super-10.

O T enclose $2.00. for which send me. postpaid,
complete Blue Prints and cperating instructions
for the new improved Super-10.

) I enclose $1.00. for which send wme Blue
Prints of the Model 560 B. C., Power Uuit.

Name

Address.

Erery new radlo development s shown in this big catalog,
including such hook-ups as the Ty¥rman Ten, 9 In Linc.
i Camfleld, Silver-Marshall. Karas. Carter. Daven, r
Seven and numerpous others. ATl nationally advertised radio
parts and acressories arc listed and described.  Evervthing
worth while in Radin now in stock and rendy for shinment.
Orders_filled and shipped same day they are reeélved.
LOWEST PRICES glven to xet Dnilders and Dealers.
Write teday for this eatalof.

Miller-Welles Co.. 20-M W. Kinzie St.. Chicage. ilL

Acro |

There’s a blg-pay job and a future of un-
limited possibillties for ambitious, capahle
in the electrical field. Our FRIE
booklet, JYOUR FUTURE I8 1N ELEC-
TRICITY. describes these opportunities and
tells vou how You ean win swecess bt tlis
fuscingting field. The buooklel also describes
e CROFT LIBRARY. America’s standard
reference  llbrary  and  home-study  set oh
practical electricity.

This famous §-selume set rlves you a com-
plete clectrieal training at a ecost of amy Te
a day. 39,000 sets now being used by
beginners as well as cxperts throughout the
mountry send for deseviptive booklet TO-
DAY, It's FREE!

McGRAW-HILL BOOK CO., Inc.

RADIO—-SETS—PARTS

Eliminators at amazingly low prices
1 rite for latest money-sacing literatnre

§. R. 8. CO., N-427 16th St., New York City

Dept. R 370 Seventh Ave., New York City
RADIO
PRODUCTS

ON SALE EVERYWHERE
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HELPING YOU, SIR,
TO—

Easier Profits

Because the DEALERS’ PER-
SONAL EDITION will show you
the number and purchasing power of
prospective customers—we will at-
tend to many selling details—

You will know your customers.

Quicker Turn-over

Because we will tell good radio buy-
ers in vour vicinity about vou—then
they will come first to your store—

Your customers will know you.

Easier Buying

Because we will help you gain greater
dividends from vour stock-buying
dollar — practically — tell you the
standing of every manufacturer and
his products—

You will Fnow your manufacturer.

To Help You, Sir, To—

Know what yvour customers will de-
mand next month—in sets, in parts,
in accessories—a quarter of a million
RADIO NEWS readers buy what
1s advertised in RADIO NEWS—
put in your reservation now for this
free dealers’ edition.

|

AT your service: The equivalent of

a merchandising expert in the Jan-
uary number of the DEALERS’ PER-
SONAL EDITION—that’s the story!
Fill in the coupon below and we will
send you the new DEALERS’ PER-
SONAL EDITION. Itwill give you
a merchandising service absolutely
gratis—a service you could not dupli-
cate in any other trade magazine.

This dealers’ edition is made up spe-
cially for you. Tt is just chock-full
of market research—practical selling
helps — profit-making plans — knowl-
edge expensive to learn through per-
| sonal experience-—and it is absolutely
free.

Without a penny of cost to you we will
send 1t to you, but be sure to attach the
coupon to your letterhead. No obliga-
tion. Mail the coupon now, in time for

GOOD ONLY IF
ATTACHED TO
YOUR
Y | LETTERHEAD

RADIO NEWS, Merchandising Dept.,
250 Fifth Avenue, New York City.

My nume . bl e s e b s e e
My addbess. . ... .ciiiiaciaiianans
RY AN o fe 8 6 AL B8 omomie i diol e

(Please male swre 1 voceive the first
issue of the DEALERS PERSONAL
EDITIOX promptly—I want your fne
buying chart, whieh is to be in the
January number.)

R. N. A.—12/37

I the first issue, out December 10th.

DEALERS’ PERSONAL
EDITION
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type. However, if the front cover is re-
moved a horn-type reproducer of improved
design will be found.

The speaker is built within a cylinder 13
inches in diameter and 7 inches deep. The
casc is of metal and has a dull brown finish.
It is mounted on a base of walnut, which is
two inches high. The front of the speaker
is covered with a silk mesh which is
stretched tightly over a wire screen.

The loud-speaker unit and the horn of
the speaker arc both of modern construction.
The speaker unit is of the non-adjustable
clectromagnetic type, and the horn is of the
semi-exponential design. The air column of
the horn has heen coiled in order to provide

it with the length which is required for

good reproduction.

IMPEDANCE LEAKX IN AUDIO
STAGE A REMEDY FOR
“MOTORBOATING”

“MOTORBOATING,"
noise heard in many loud speakers,
which resembles the sound of a motorboat’s
exhaust, 1s largely responsible for the fact
that audio-frequency amplifiers of the re-
sistance-coupled type are not more popular
with broadcast listeners than they are.
\With resistance coupling it is possible to
obtain amplification which is practically free
from distortion; provided, of course, all
parts of the amplifier are correctly designed
and operated. Another advantage of the
system is that it is very simple and inex-
pensive to construct.  On the other hand.
when a resistance_coupled amplifier is op-
crated  in connection with plate (“B")
socket-power units, “motorboating” {re-

- R i ol
v sy W WA

||'|"(/| |

This s:mple device has been designed
reduce the ‘'motorboating” effect

tance-coupled . amplifiers.
Itustration conrtesy Ilaven Rudio Corporation.

to
in resis-

quently results.  In some cases the effect

iz hardly noticeahle, but in others it en-
tirely ruins rcccpnon
Both the cause and prevention of “motor-

hoating” have been subject to considerable
discussion and experiment on the part of
radio engineers. Also, many methods for
climinating the effect have been presented.

The instrument illustrated in these col-
umns provides a very simple means of re-
ducing “motorboating.” and usually it will
he found effective. It consists of an im-
pedance leak which may be substituted for
the erid leak in the second stage of ampli-
feation. The unit is easy to mstall, since
it is provided with a contact which will
fit in the clips originally used for the grid
teak. This makes it possible to make the
necessary alteration in the amplifier without
changing a single wirc.

that disturbing |
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Why do other good “B” Eliminators
sell for as much as $65.00 —while the

Ferbend sells for $12.507 . =

Generally accepted in the minds of the
Socket -
Power is best from every standpoint —
convenience, lasting satisfaction, better re-
ception. There remains only the question
Of the best “B” Eliminators,
many are as high as $65.00, while the
Ferbend—which is equal to any, not only
in operation, but in quality, durability.
workmanship and appearance—sells for

radio public is the fact that “B”

of price.

only $12.50,

Original cost less than half of any equipment
lowest mamtenance cost.
> Socket

of similar gquality:
Sooner or later you will change to ™
Power. Why pay the difference?

Model 111 for all sets using 90 volts, $12.50.

Model 1V for extremely large sets and sets using

power tubes; delivers up to 180 volts, $17.50.

Tested and approved by the Rigid
Laboratory Tests of Radio News
and Popular Radio.

See Your Dealer or Send Direct

Shipment made direct on receipt of price, or
. D. if preferred. Use for 10 days to con-
vince yourself—if unsatisfactory, write us with-
in that time and purchase price will be refund-

ed. Send Coupon TODAY.

FERBEND ELECTRIC COMPANY
425 W, Superior St., Chicago, Il

Your Proof of
Lasting Satisfaction

Wllliam M. Biggs, Rensselaer. Ind.
Your Eliminator is tha best yet.

noisy. No hurnGin the “FERBEND.”

Connan. Portland, Ore.

Ellminator ordered December 28.
working like new.
R. L. Welsh. Youngstown, Ohio.

yoU a year ago.

paid $35.00.
A, H, Falkenhainer, Des Moines. lowa.

The first Ferbend B Eliminator

Have been using one of your Ellminators for
over a year and it has given excellant service.

Have had
four makes all higher priced and all were

19235, is stilt

Well pleased with Elimlnater purchased from
It gives as good if not better
results than one a neighbor has for whith he

is
_.shll in use and giving good servnce.’_

Y

e M G e M e e e e e B m—

= FERBEND ELECTRIC CO,,
1 428 W. Superior St., Chicago, Ill.
.....5end $12.50 Model.

..Send $17.50 Model.

..Send C. O. D.
...Send Literature.

Name......... oooieeeeces

.Send at once. Payment enclosed.

1

State

1 City....

——

| CODE QUICKLY LEARNED
|

b THE bORTABLE

1 TELEPLEYX

The ONLY instrument that REPRODUCES

actual sending of expert operators. Sends mes-

sages. radlograms, etc.—5 to over 80 words per

minute. FIVE TIMES as many words on one
| tape as an uthcr instrument, and SIX are
furnished. Quickest, easiest way to learn Morse
or Continental code, and to increase speed.
Eliminates months of tedious practice. Satis-
fied users cverywhere. Used by U. S. Navy.
Fully guaranteed.

1Write for Bookict N, R.
TELEPLEX CO.

76 Cortlandt Street New York City

Insure your copy reaching you each menth.

Subscribe to Radio News—§2.50 a year.

Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C.
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BLUEPRINTS OF
INEXPENSIVE
DX RECEIVERS

THE FIVE.TUBE DIAMOND
OF THE AIR, a very selective cir-
cuit of thrilling tone gquality, that
brings in distant stations to the
great delight of the fans, is easily
built, in fact can be constructed in
a couple of hours. The authorized
blueprints that make this speed and
cfficiency possible are just off the
press and will be shipped at once,
togcther with a booklet of full tex-
tual exposition of construction, in-
cluding winding of coils, how to con~
nect coil terminals, what values of
condensers and resistors to use, etc.
If you want a tone quality set that
will give you great enjoyment, be
sure to build this five-tulbe Diamond
of the Air. The rcceiver consists of
a stage of tuned radio frequency
amplification, a specially sensitized
detector, first stage of transformer
audio and ncxt two stages of re-
sistance audio. It is easily adapted
to playing phonograph records on
your speaker. Get acquainted with
this NEW delight.

THE FOUR-TUBE DIAMOND

represents the inost that is obtain-
able from four tubes. A stage of
tuned radio frequency amplification,
a specially sensitized detector, and
two stages of transtormer coupled
audio. Follow the diagrams as
shown in the blueprint and you
can't go wrong. You will be
amazed at the results. Build the
set from parts that you have. Full
instructions cover utilization of
such apparatus. Thousands are
cager to huild an economical set and
this one is the most economical in
cost of construction and upkeep,
where one counsiders the surpassing
results. Works splendidly from bat-
teries, with cither type 99 or tvpe
0IA tubes, and can be used with
A and B eliminators, power packs,
etc., with great success.

Look Over Both of These

blueprints and read the text in both
cases before choosing the receiver
you are to build.

SEND NO MONEY!

Just fill out the coupon below, and
note what you get FREE!

Guaranty Radio Goods Co.

141 West 45th Street, New York City

Please send me one ncwlv-printed official
Tlueprint of the 3-tube Diamond of the
Air, one newly-printed official blueprint of
the 4-tube Diamond, and the textual data
giving full directions for constructing these
sets. 1 agree to pay the postman 73 cents
on delivery. Also, you are to send me, with-
out extra cost, one Auto Strop Safety Razor,
one blade and one automatic razor strop.
Name

AUTOMATIC CODE INSTRUCTOR
USES WAX PAPER TAPES

N intrument of improved design for

self-instruction in telegraphy has -been
recently developed. It will send a message
of 400 words in the “Continental” code, used
in radio, or in the “Morse” used in Anier-
ican telegraph operation, at a spced which
may be regulated from five to as high as
eighty words per minute. The beginner,
using the device for home practice, will find
that it is not difficult to acquire speed and
accuracy in a very short period of time.

In construction the device is very com-
pact and of pleasing design. Tt has been
placed in a box, covered with green leather,
which measures 11 x 8 x 7V inches when
closed, and is equipped with a convenient
handle.

In design, the instrument comprises a
phonograph motor with a sensitive speed
regulator. The motor is employed to rotate
rolls of tape on which are registered the

View of code instructor with cover raised:

A, vibrator; B, speed control: C, motor
crank; D, *“code roll’ in operatmg position ;
E, extra code rolls.

Illustration caurtcsy the Teleplex Company.

code messages which the machine trans-
mits. Perforations in the tape cause a con-
tact spring to make and break an electrical
circuit, as required to produce the dots and
dashes of the message.

Specially-treated, waxcd-paper ribbons are
used for the tapes, and these will not wear
out with ordinary usage. Each tape car-
ries two rows of perforations, with the ad-
vantage that the corresponding reading mat-
ter is printed in opposite directions, thus
avoiding the necessity of rewinding the tapes.
When one side of the tape has been run
through the transmitter it is necessary only
to turn over the tape in order to send the
message a secend time.

Many advantages are claimed for the tape
systein  for self-instruction in telegraphy.
In the first place, five times as many words
are sent with onc tape as are furnished with
other instruments; and six tapes are sup-
plied with each device. Secondly, in re-
cording messages on the tapes expert
operators send into specially-constructed per-
forators which faithfully register the dots
and dashes exactly as they are received.
Thus the student receives the reproduction
of actual sending with all of the human
elements of error as well as the individual
characteristics of the various operators. [t
should be explained that this i1s a decided
advantage; for, if the sending were per-
fect, the beginner would find it very difficult
to reccive regular messages over the air,

as few radio operators send perfect signals.

When using this instrument, an external
device is required to 1)roduce the sound of
the signals; as the spring contact only makes
and breaks the electrical circuit as required.
If the beginner wishes to learn the radio
(“Continental”) code, a buzzer and a bhat-
tery are usually connected to the binding
posts provided on the device. On the other
hand. a telegraph sounder may be connected
if it is desired to learn the “Morse” code.

Tapes are available, in both the Morse
and Continental codes, for the instruction of

www americanradiohistorv. com
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CENTRALAB
TONE AMPLIFIER

E\’hRY owner of a set with two stages

of audio amplification can work won-
ders with a Centralab Tone Amplifier. It
adds a power stage of amplification, which
gives any sct better tone and greater
volume, without distortion, from ANY sta-
tion tuned in.

Using the -71 tube, the Centralah Tone

Amplifier reproduces tone and volume so

faithfully that the artist seems actually

moved into your presence.

One knob controls volume

$16 from w{l\‘usper t0  maxi-

. num. tone filter pro

I(n“ L‘:ﬂ“:n'ﬁlt!:?‘e tects the speaker. Ea'l;n]y

i o %n;:h attached in a few minutes

cabinet that wili  Without tools or altera-

harmonize with tions. A demonstration
most sets. will convince you.

At Your Dealer’s, or C.0.D.

Central Radio Laboratories
19 Keefe Ave. Milwaukee, Wis.

Centzalab ||||

i Pe pup
& Your Set!

tube oscillation — more
with an X.L VARIO

Easier tuning — correct
volume and clearness

DENSER in your circuil.
Specified and endorsed by jJoremost vadio authori-
ties in all leading circuits.

MODEL “N" VARIO DENSER Micrometer adjustment

easily made, assures exact oscillation control in all runed
2-tube,
CaDaclty

radio freQuency circuits: WNeuotrodyne, Roberts
Browning-Drake, McMurdo Silver’s hnocl(uut ete.
range 1.8 to 20 micfo-micro farads. Price §$1.00
MODEL "G' Obtains the proper grid
capacity on Cockaday circuits, filter and
intermediate frequency tuning in super-
heterodyne and positive grid biss in all
sets.  Capacity range: Model G-1 00002
to 0001 Mrd. Model G5 .0001 to
Mrd.  Model G-10 .0003 to .001 Mfd.
Price complete with gnd clips $1 50,
FREE Big, new 16 page book of wiring dlagrams of
popular circuits including the LOFTIN-WIHITE constant
couple&i rntdln frequeney circuit. Strobodyne, ete.. sent free
on request.

X.I. RADIO LABORATORIES
2426 Lincolrn Avenue Chicago, Til.

W RADIO i

My big 1928 Radio Cat- O'

4 ,gall Beok and Tron- Cl CU"S i

_ ble Finder. 132 pages about A

Radio, Chock full of newest cir- L ;|
cuita—kits, transmitter parts, short ke

ﬁave ogcﬁf‘._sb‘ehr}nnnttfrs a{ld h. nlllergi. r
ices,
Aoul-n 3 O E‘Fln at lowes Wom:’g 5 F

regular Radic opedia~Fre 1 ®
American Auto & Radio H!& <o,
hARRY ECHWARTZBERG, FRES. = I
Dept. 105 American Radio Bidp., Kansas City, Ms. 2 il

You can be quickly cured if you

STAMMER

Send 10 cents for 288-page book on Stammering
and Stuttering *‘Its Cause and Cure.”” It tells
how I eurcd mysclf after stammering 20 yrs. B, N.
BOGUE. 6974 Bogue Bidg.. 1147 N. 11] St.,
Indianapolis.
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beginners, advanced students and operators.
There is a selection covering more than
100 commercial subjects. Some of the tapes
have been designed to aid the person just
starting to learn the code and others are
intended to improve the efficiency, speed and
accuracy of operators. Also. if desired,
special tapes may be ocbtained.

Front view of the 3-foot cone speaker built
from this kit in the RADIO NEWS Labora-
tories.

LOUD-SPEAKER KIT IS EASY
TO ASSEMBLE

LOUD speaker of novel design. which

is intended for home construction,
has Deen recently introduced. It is a
double, fixed-edge cone threce feet in diam-
eter, which is exceptionally simple to as-
semble. The illustrations on this page
show the appearance of the speaker which
was assembled in the Rapio News Labor-
atories from the kit provided.

In order to appreciate tully the sim-
plicity of the design it is necessary to be
familiar with the method of assembly.
The following paragraphs tell briefly how
the conec may be made at home:

The parts included in the cone-speaker
kit comprise a marked and decorated
sheet of special paper for front of cone,
38 x 38 inches; a marked shcet of special
paper, for back of cone, for the same size;
the speaker unit; one back ring with iatch
nuts, bolts and washers; 114 inches of
-edging Draid; one cone apex assembly;
rubber bumpers; adhesive tape; one ioud-
speaker unit mounting; cement.

After all of the essential parts have
been secured; the construction may be
started. .First, the paper for the front and
back faces of the cone should be removed
from the mailing tube. These sheets must
be flattened by rolling them in the op-
posite way from whicl they were rolled:
in doing this great care must be exercised
as, if they are rolled too tightly in the
wrong direction, they are apt to crack.

The back sheet may bhe prepared by
cutting along the solid lines with a sharp
palr of shears. Next lay the paper for the
front cone on the floor with the decorated
side down and cut out the sector (wedge-
shaped piece) with a sharp knife.

When the two shects have been pre-
pared as described place the front sheet
on a smooth surface, such as a large table
or the floor, with the decorated-rough-side
down. and place upon it the cut-out back
cone, with the two smooth sides facing
cach other. Care should be taken to see
that the edges of the back cone coincide
with the dotted lines of the front cone:
and the three arrow heads on the back
cone, marked X, Y and Z. should meet
those on the front cone. The two sheets
of paper should be held in position with
weights, such as heavy books, flatirons,
or other objects with smooth surfaces, for
the next operation.

At this stage of coustruction the two
diaphragms of the cones are joined together
with cement. With the forefinger of the
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MERSHON CONDENSER

Fills an important place in the
ELIMINATION OF BATTERIES
and the
IMPROVEMENT OF TONE QUALITY

A properly designed eliminator will improve any radio
set—and can be built in one evening. Mershon condensers
will lower the cost and improve the quality—as well as
enormously simplifying the construction.

Or if you buy an eliminator—look for one
containing the MERSHON CONDENSER

Mershon Condensers eliminate the hum in an 8 or 9 tube
set, produced by an ordinary eliminator.

They are about one third the size of paper condensers of
equal capacity.

It is possible to connect Mershon Condensers in series for
extremely high voltage.

Papex: condensers are often affected by weather conditions,
especially dampness and heat, while Mershons are not.
Mershon Condensers prevent “thumping” “motor-boat-
ing” of B-Eliminators.

They will greatly prolong the life of ordinary B batteries.
Mershon Condensers are self-healing, whereas when other
forms of condensers are punctured they are useless and
must be thrown away.

Write today, addressing Desk RN
for FULL information, prices, etc.

AMRAID Corporacion

MEDFORD HILLSIDE, MASS.

WEEEEEBﬁEE EEEBEEEEE

[ NEW SUPER MACK SPRING AERIAL

TR,

TYPE No. 20 $4.00

Llunud Under Patent No. 158“13, Grnnted April 20, 1927
EHE T e e T A T T TR L (A

TYPE No. 60 $2.50 1.

GUARANTEED to improve distance reception of any set in any locality

EASY TO ERECT No. 20 for 20 to 60 ft. stretch

No. 60 for 60 to 125 ft. stretch

Better looking and more efficient Antenna, built to fit your roof having 2 to 5 times as mauch
capacity, 4 to 10 times as much lnductlon, greater selectivity and non-directional reception.

It your dealer cannut supply you 44 North Fourth Street
R i et aliiied CKC *y Inc. PHILADELPHIA, PENNA.
Dealers and Jobbers Write for OCur Proposition

r ——

Insure your c0£y reaching you cach month.

Subscribe to Radio News—3$2.50 a year.
xperimenter Publishing Co.. C.

230 Fifth Avenue, N. Y

v
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LOUL
SPE/-\K/(E@R,
OPERATION

froma

NO “TUBES” - NO “B” BAT-

TERIES - NO COSTLY
“ELIMINATORS”

THE SKINDERVIKEN
TRANSMITTER
BUTTON

Simple microphone button provides a most
effective and inexpensive way to satisfactory
speaker operation. Easy to build and operate
cifcuit.

OR several years our English cousins

have heen able to purchasc on the open

market a radio amplifier of the micro-
phonic type, which enables one to operate a
loud speaker from a crystal detector, thus
obviating the use of vacuum tubes, “B”
batteries, ete.
Everybody can do this now with a Skinder-
viken Button.

The Skinderviken Button is fastened to the
diaphragm of the speaker unit. It will act as
a “microphonic relay.” Every time an in-
coming signal actuates the diaphragm, the
¢lectrical resistance of the microphone button
will be varied corrcspondingly and the cur-
rent from the battery, in series with the but-
ton and the loud speaker, will Auctuate
accordingly.

Thus the problem of sceuring sufficient power
to actuate the Loud Speaker is simply and
adcquately solved.

The results from this very novel and simple
unit will astound you.

The expense of this hookup is trifling com-
pared to elahorate tube circuits that give no
greater actuation of the speaker.

Besides this there are many other valuable
uses in Radio Circuits for this marvelous
little button. Every builder of Radio sets
should have a few on hand.

LISTENING THROUGH WALLS

This Unit makes a highly sensitive detecta-
rhone, the real thing—vou listen through
walls with case. Plenty of fun and real
detective work too.

CONDUCTING SOUND THROUGH
g WATER

Make yourself a miniature submarine sig-
naling apparatus Mke those used during the
war. Simple circuit with this microphone
unit gives splendid results.

= 95 EACH
=93> TWO FOR 175

FREE and many other uses for these units
sent with each order.

PRESS GUILD, -
16R E. 30th St., New York, N. Y.

Enclosed find $....... for........ Micro-
phone Units as advertised above.

Name ..... 0000000 freseveae
Address
City-State ........oi0iieninesenee acncsn

18T AT

left hand holding the back cone tightly
against the front cone, so that the cement
cannot seep between the two, slowly place
a thin stream of cement around the cir-
cumference of, the back cone. Do not
work too rapidly, but give the cement a
cha.nce to set before removing your finger.
It is wise to repeat the cementing opera-
tion twice, and then allow ample time to
dry thoroughly before cutting away the
1rgmainder of the front cone on the solid
ine.

. The next step is to fasten the back ring
in place. This is accomplished by spread-
ing cement evenly over its outer ring, and
then holding the ring in position with
weights until dry. The back-ring latch
may then be attached with brass bolts
passed through the holes provided.

To form the cone, bring the two edges
of the back ring together and close the
latch. Now lay the cone face down on a
smooth hard surface, bring the two edges
of the slit in the front cone tight up
against one another and join them to-

Rear view of speaker shows method of as-

A is the back-ring latch.

sembly
R. P. Products Co.

Illustrations courtesy G.

gether on the inside of the cone with
strips of adhesive fabric.

Before installing the speaker unit a
small cone, about four inches in diameter,
should be made and fastened in the apex
with cement, to reinforce the large cone.
Then the apex unit should bhe installed.
The cross arm of the back ring should be
attached and the loud-speaker unit may
be mounted. The method of performing
these four operations is obvious after
examining the parts to be used.

To complete the cone, screw the rubber
bumpers mto the back ring, about three
inches on each side of the back-ring latch,
and fasten "the binding braid around the
circumference of the cone with cement.
The braid should straddle the circumfer-
ence—that 1s, half of it should be on the
front and the other half on the back of
the cone, and it should be held in position
with clothes pins until the cement is dry.

\When the loud spcaker is finished it
should be hung from a hook on the wall,
about seven feet from the floor,

LAMP AND SPEAKER COMBINED
IN ORNAMENTAL DESIGN

PPEAL is made to both eve and ear

by the unique lamp-speaker illustrated
on this page. The unit combines a table
lamp of pleasing design with an cfficient
cone-type reproducer. The same unit is also
available in a floor lamp of somewhat sim-
ilar design.

In electrical design, the ioud .pcaker cm-
ployed in this unusual device is of the elec-
tromagnetic cone type. The cone is of the
single fixed-edge baffle-hoard design and is
twelve inches in diameter. It is mounted
under the shade of the lamp and cannot be
seen under normal conditions.

The lamp is equipped with two outlets and
provides an ideal light for reading purposes.

www americanradiohistorv.com

Radio News for December, 1927

Make thisFJmazing

Prove at our risk the famous GOLD WAVE AERIAL
actually does amuzing things we claim. Test this triple
zuld-p]aled aerial 10 days to prove it will GIVE STA-
TIONS YOU HAVEN'T RECEIVED—BRING IN FAR
GREATER DISTANCE-—IMPROVE TONE AND QUAL-
ITY MARVEIQUSLY! This aerial is filled with con-
duetivity—it draws and is GUARANTEED to produce these
results on any make set. 7 strands—gold trinle Dlated—
Aerial 100 feet long. Installed in or outdoors like any other.

SEND NO MONEY

If dealer can’t supply, send name ana

asddress. I’ay postman only $4, plus few NOW
pennies postage. Use 10 days. If not de- $4 00
lighted money refunded. Learn why thou- .

sands of radio owners and even broadeasting

stations use ft. All radlo englnecers recommend. Sold in
all Kuropean countries.

LUXEM & DAVIS MFG. CO.
Dept. B-12, 6229 Broadway Chicago

DISTRIBUTORS
JOBBERS—DEALERS—AGENTS write for liberal dis-

counts and generous Proposition. Fastest radio seller.
Exelusive territories.
NO MORE “LEAKING”

Waonderful TUFGLASS ALL - WEATHER
ANTENNA INSULATOR. TPositively resists
temberature changes. (ut out grind and squeal!
Stops ieaking! Corrosion Proof. 91,000 volts
high frequency resistance. Only 335 cents.

Freshman
THE

FCIRIC

RADIO

Always Ready_..
Always Right
trouble
batteries
water
excuses
Write for complete literature illus-
trating and describing the entire
Freshman Electric Line.
CHAS. FRESHMAN CO., INC.

acids
makeshifts
Freshman Bldg. New York

Let me show you how
to make big money
right from the start.
T've prepared 2 FREE
book explaining all details. First
F- week's profit pays for all equip-
=y ment., Youcangetall the battery
business in your community with my
Service Station Charger—it's gcars ahead of or-
dinary chargers — handles 50%, to 709, more
batieries. I explain everything—start you in a
business of your own and put Eou on the way to
big money. Write for FREE BOOK.

€. F. HOLMES, Chiet Engineer, Dept. r.n

0 Independent Electric Works

5116 Ravenswood Ave. Chicago, Jll.

FREE BOOK-Just Out

chargin
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When the shade is removed the

assembly is visible.

speaker

It is available in a number of exquisitely
ornamental  designs which  have bases of
gold-plated metal, black-and-gold marble, or
genuine onyx,

In the picture of the lamp with the shade
in place it is clearly shown that the device
is not tnusual in appearance.  The tip of
the driving pin of the loud-speaker wmit,
which is visible below the shade, and the
loud-speaker cord are the only things which
imdicate that the lamp might house a loud
speaker.

When the shade is removed the loud
speaker may be seen with case. The single
fixed-edge cone C is mounted in a horizontal
position ot the baflle board B, above which
the loud-speaker driving wnit U is mounted.
The driving pin P, at the apex of the cone.
is cquipped with a small adjustment screw.,

View of
Hiustrations courtesy Apex Nowveliy Lamp Co.

lampspeaker with shade in place.

Pcppy Batteries always

list includes a &
Electric battery charger /

if the Christinas
eneral

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
beiore, be sure you settle your battery charging prob-
lems for all time. And do as much for all the other
radio fans on your Christmas list.

@Tun gar

REG. U5,

|[BATTERY CHARG ER

Tungar—a registered trademark—'ts found ontv
on the genuine. Look for it on the name plate.

New Low Prices

2-ampere Tungar, $14
5-ampere Tungar. $24

Trickle Charger, $10
{East of the Reckies}

Tungar causes no radio
interference. It cannot
blow out tubes.

An overnight charge
costs about a dime.

Ti 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-
wvolt A" batteries, 24-to
G6-volt “'B" batteries, in
series;and auto batteries.
too. No extra attach-
ments needed

Merchandise Department
General Electric Company
Bridgeport, Connecticut
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GENERAL ELECTRIC

Yosts.

) cireuits.
f X-L RADIO LABORATORIES |
- = 2426-B Lincoln Ave., Chicage, IIl.

New! i X
INSULATED

X-L Push Post

At last a perfeet Push Post.
Il_(‘l'lll.'lllclll coimections
You don't have to remember to tighten X-L Push

sour dealer can't supply you, write direct.
FREE big, new, up-to-datc book of
wiring dlagrams of all leading

—

Convenient, simple,

Just push down, fnsert wire. remove pres- [l YAXLEY
wre. Connection is tight and will stay tight.  No
vibrations can loosen; releases instantly.
Al standard unrkmr'a or boxed in complele
for all popular circuits, Price each 13¢, I TOB

write wday.

CARTER
ACME
SAMSON

{ DEALERS and PROFESSIONAL }
SET BUILDERS!

Your Big New 1928 Catalog is
Now Ready!
Contains Nationally Known Parts

and Kits
AERG COIL
WESTON
BENJAMIN

PRECISION COIL
HAMMARLUND
SILVER MARSHALL, ETC

Send for it Now!

S. HAMMER RADIO CO.
307 Atkins Avenue
.

t’s FREE!

Brooklyn, N. Y.

p
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If you

20.000

SOLD TO DATE/

Let me send you a copy

don’t like it return it

SEND NO MONEY
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The First Radio Encyclopedia Ever Published

Edited by SIDNEY GERNSBACK, Editor of “Radio Listeners’ Guide and Call Book

(Radio Review)}.,” Editor of *Money Making.” Author of “Wireless Course in T

wenty

Lessons””—*‘One Thousand and One Formulas”—*“Practical Electricity Course”—etc,

_ 5. GERNSBACK'S RADIO ENCYCLOPEDIA
is the only standard work ever published in
America attempting to c¢lassify alphatbetically the
countless words used in the highly specialized
science of RADIO. The ENCYCLOPEDIA is
written in Dplain English so that everybedy can
understand the definitions and descriptions,

No expcuse has been spared, covering over two
vears in compilation, to make it worthy a place in
your library.

It is published in one volume—168 pages—size
9 x 12 inches, nearly an inch thick and nicely
accommodates the beautiful illustrations and the
large, easy to read type.

Lvery page is replete with illustrations—to make
the text easily understandable.

The book contains as a supplement a classified
REMEMBER THIS IS A REAL

S -

cross-index designed to bring together radio ref-
erences under one heading having relations in
CDI“mUI\..
All circuits new and old are descrihed by word
and_picture and every part and apparatus used
it Radio is explained and made understandable
by means of photographs and drawings.
The work contains 1.930 definitions, 549 ploto-
graphs, drawings and diagrams.
. The volume is printed upon fine paper—bound
in full black Keratol. marbled paper By leaves and
end sheets, with the title stamped in gold,
Thls'volume should find a place in every library,
and will be a veritable boon to you who arc
interested in Radio, from any angle.

PRICE $2.00

ENCYCLOPEDIA—-XNOT A DIC- g ¥IDNEY GERNSBACK, 230-3th .Ave., New York. "
TTONARY—and very few of the 1  Send me one eupy of Sldney Gernshack’s First Radie Encyclopedia in 1

things described and illustrated in

T me volume ad gdvertised.

I will pay pPostman £2.00 plus nostage on A

this volume can be found in any §delivoy. [
dictionary, or any other encyclo- NAME ..... 96000000ADE0000000 RO |
pedia. ADDRESS []

S. GERNSBACK

1
1
1
]
230 5th Ave. New York, N. Y. I

TOWN

fhsEsss s ass s enty
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Lighthing and Aerials

NUMBER of the readers of Rapro

NEws have favored us in recent months
witl newspaper clippings regarding the dam-
age done by lightning to residences; in which
accounts radio scts, among other furnish-
ings, suffered considerably. It would seem
to have been a season of an unusuaily large
number of such occurrences.

Mr. H. R. Wallin, of the motorship “Gulf-
crest,” comments as follows in connection
with a couple of these clippings: “I have
been a commercial radio operator for the
past ten years, and have always maintained
that any statement that lightning is attracted
by an aerial is without foundation; and
that lightning would strike a building,
whether an a_enal was in the_vncmlty or not.
I have been in some severe lightning storms
in the tropics; and, although lightning
scemed to leap from every corner of the
sky, the vessel was never struck by a bglt.
although much higher than the surrounding
surface of the water.”

Mr. Robert Jardine, of Ilford, Essex
(England), also favors us with a clipping
from the St Helens Newspaper & Adver-
tiser, a local paper, which is rather in con-
trast to the usual item which seeks to blame
lightning on a radjo receiver {just as a few
years ago all fires were attributed to electric
lighting wires until the contrary was proved).
Here it is:

“It was like a roar of big artillery with a blind-
ing flash,” said Mr. Charles McCulloch, chemical
works manager, describing to a Newspaper represen-
tative a terrifying experience which visited him
and his family at their home in Rosebery Avenue,
Dentons Green, during the storm on Sunday.
About 1:30 p. m. ncighbours saw a big flash on
the aerial and chimncy pot over Mr. McCulloch’s
house. At thc same time there was a loud
explosion.

A hole was burned through the chimney pot and
the chimney stack was cracked, while 2 number of
bricks fell down into the drawing-room, and the
explosion blew the firescreen across the room.

In the kitchen the result was much more serious.
Mrs. McCulloch and her eldest son were seriously
ffected by the explosion, which danaged the electric
stove and blew the fuses out.

The electric lights, which were all Switched off,
were affected, and several of the globes broken.
AMrs. McCulloeh suffered severely from shock, while
Mr, Charles McCulloch, Jr., was unable te speak
or move bis limbs for some time. .

Examination of the radio aerial showed that it had
probably saved the house and ifs eccipants from
morc serions consequences. It was switched over
to earth—in this case a copper plate embedded in
the ground—and the switch shows that a very heavy
charge of electricity had passed through it. The set
itself escaped, save that one or two tubes were
spoiled, the explosion having broken the filaments.

T R R TR

Hook-up Review
{Continued from page 642)

ity

The radio-frequency current set up in the
plate circuit of the first tube, by the broad-
cast signal in the tuned loop (grid) circuit,
passes through the primary winding of L2
as well as through the plate winding oi the
oscillator coil L1. A heterodyne action oc-
curs when the current passes through the
plate coil of L1; since the locally-generated
frequency also is built up in this winding.
Therefore, the intermediate frequency is pro-
duced; and this frequency reacts through the
primary winding of L2. As the windings
of L2 have been adjusted for this frequency,
it is passed to the intermediate-frequency
amplifier,

The complete circuit of the receiver will
be found in the schematic wiring diagram on
page 642; it consists of one R, stage,
oscillator and mixing tube combined, three
stages of intermediate-frequency amplifica-
tion, second detector, and two stages of
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transformer-coupled audio amplification. The
hook-up is very simple and the controls and
adjustments have been reduced to a minimum.
On the front panel, two illuwminated dials
serve as the only wavelength (tuning) con-
trols, and two rheostat knobs and a battery
switch arc the only other adjustments.

As for the construction. all apparatus is
mounted above the wooden baseboard. At
the rear are the five radio-frequency trans-
formers and five tube sockets; these instru-
ments, together with the two variable con-
(luN.rs compose the entire radio- 1rcquencv
circuits of the set. The audio equipment is
mounted at the front; this apparatus con-
sists of the two A.F. transformers and two
tube sockets. In comnnection with various
tubes of the sct, filament ballasts are em-
ployed to reduce the number of rheostats.

The following is a complete list of the
apparatus used in the construction of the
Madison-Moore superheterodyne receiver:
one set of Madison-Moore precision units,
type HW; one .0005-mf. Karas orthometric
variable condenser; one .00025-mf. Karas or
Metralign variable condenser; two Marco
illuminated dials; cight General Radio or
Benjamin. UX tube sockets; one General
Radio or Karas audio transformer (medium
ratio) ; one General Radio or Karas audio
transformer (high-impedance primary type) ;
one Frost 10-ohm rheostat; one Frost 20-
olun rheostat; one Frost filament switch;
four Llkay type-4 cqualizers; one Elkay
type-2 equalizer; onc Elkay type-4/3 equal-
izer; six Daven mountings for equalizers;
onc Z-mcgohm Dubilier grid leak; one
00025-mf. Sangamo fixed condenser; onc
005-mf. Sangamo fixed condenser; one 1-
mif. Sangamo by-pass condenser; one pair
of Sangamo grid-leak clips: one Yaxley or
Jones cable connector. complete; seven Eby
engraved binding posts; one Lignole drilled
and engraved front panel. 7x26xr1g-inches;
one drilled formica terminal strip, 34x3Vix
fe-inches; two drilled formica terminal
strips, 2V4x34x+%-inches: onc wooden base-
board, 10x25x34-inches; 60 feet of No. 14
tinned copper wire.

utziE R T

Changes in Freauency
Due to Shielding

(Continued from page 639)

The new S-M 240 audio trans-
former, specified for the Peri-
dyne, 1is unquestionably the
greatest transformer value ever
offered. Its 3:1 ratio provides
high amplification, and its gen-
erous design gives uniform am-
plification from 100 to 5000
cycles, with the famous S-M
5000 cycle cut-off that renders
the Peridyvne so free from het-
erodyne squeals and static. $-M
240 transformers are worth
twice their price, for they con-
tain more silicon steel and more
copper wire by far than any

other transformer, excepting
only the §-M 220, the finest
transformer money can buy.

Price, 240 audio transformer—
$6.00. Type 241 output trans-
former should also be used with
the Peridyne to prevent loud
speakcr overloading and distor-
tion, price $5.00. S-M type 639
Shield Kit contains thrce shields
specially manufactured to Mr.
Gernsback's exact specifications,
for his new Peridyne circuit.
The kit of three is priced at
$6.00.
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Selected
for the

Peridyne

For his newest invention the Peridyne
receiver, Mr. Hugo Gernsback has chosen
S-M 240 audio transformers to secure per-
fect and natural tone. Mr. Gernsback has
also arranged te have the special Peridyne
adjustable shields furnished by Silver-
Marshall, Inc. and they are available in sets
of three, designed exactly to his specifications,
completely pierced.

The use of these genuine and approved
parts in your Peridyne will insure your get-
ting the truly remarkable results that this
newly invented circuit will deliver.

The Famous Shielded Six—
With A.C. Operation

The Improved Light Socket Shielded Six was
described in the last issue of Rapio NEws. It is
the finest receiver kit on the market, with tre-
mendous DX ability, wonderful selectivity and
tone guaranteed finer than that of any other set.

The light socket model uses new A.C. tubes,
obtaining all ABC power from the small dry
power unit at the left of the illustration. Price,

630 A.C. kit, containing all parts for the light
socket Shielded Six, $99.00. Type 652A, ABC
power kit is $36.50. The regular 630 Shielded
Six kit for battery or eliminator operation is $95.00
complete,

IWe can't tell you here about all thc new S-M
developments but if you'll send us 10¢ for postage
we'il send you morc wuformation on light socket
operation, super audio amplification and other per-
tinent subjects than ~von can read in o twcek.

SILVER-MARSHALL, INC.
I 848 West Jackson Blvd. Chicago, U, S. A.

coil? A simple explanation of the meaning
of inductance may help clear this up.

The valuc of the inductance of a coil de-
peuds upon the magnetic field surrounding
the coil. This magnetic field is more com-
monly referred to as “flux.” The magnetic
flux associated with the current may be com-
pared to the momentum associated with a
moving body Because of its mass or inertia,
a body in motion opposcs any changes in its
momentum. For example, if we are riding
in a train and it stops suddenly. we arc
thrown forward in our seats. Inertia, there-
fore, must be considered. not as a form of
friction, but rather as something which op-
poses a change in momentum.

Inductance 15 a form of clectrical inertia.
For direct currents there is no such thing
as inductance, for there is no change in flow.
For alternating currcuts. in which there is
always a change going on, depending on the
irequency. there is inductance. As the amount
of inductance depends upon this magnetic
field or flux, any wecakemng or diminishing
of the latter will lower the inductance. This
is exactly what happens when a shield is
brought into the field of a radio-frequency
transformer.

When the shield is brought into the field,
a current is gencrated within the shield
(known as an eddy current) which mate-
rially decrcases the current flowing in the
circuit. In the generation of this current,
the result is the same as weakening the cffect

—---_-----_—---'
Silver-Marshall. Ine, [
848 West Jackson Blvd., Chicago.

Tlease send me full informatlon on the l
new S-M developments for iwhich X en- |
close loec. 1

less than the prices
of our legitimate
competitors. When com
paring prices, remember
we allow a discount of
3% {or cash.

Compare our prices
with others. If they quote lower than we do,
furnish us with the name of the concern and
the page number of their catalog, and we will
meet their price.  Write now for catalog RN,

Send for your copy
of the FREE New
1928 Buying Guide,
giving lowest whole-
sale prices on all

RADIO

. Set Builders!
latest Radio Parts,

Accessorics and Sets. One hundred
pages chock full of radio information.
We endeavor to sell, day by day, for

NEW YORK , N.%.

35 WEST 31¥ 5T .

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year.
Experimenter Publishing Co., 230 Fifth Avenue, N, Y. C.

www americanradiohistorv com


www.americanradiohistory.com

696

Mr. John Harrison Hartley
Using Corwico Radio Wire
Again Wins the

World’s International
Set-Building Championship

y
Nyt leun

i
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BRAIDITE

HOOK-UP WIRE

“The Braid Slides Back”

Braidite is the neatest, fastest and easiest working hook-
up wirc made. In making a connection it is not neces-
sary to strip back the insulation. Simply push it back,
and after soldering the insulation snaps right back into
place, leaving no exposed sections of bare wite. Braidite
holds its shape per ly after bendi and you
cannot scorch or burn it with a soldering iron.

For Best Results USE CORWICO RADIO WIRES
Sold By All Dealers

CORNISH WIRE COMPANY

“CORWICO”
RADIO WIRES

“Best from the
Ground Up”

Antenna Wire
(Solid Stranded
and Braided)

Complete Aerial
Kits

Magnet Wire

Battery Cable

Bus Bar Wire

Hook-up Wire

Lead-in Wire

Annunciatar Wire

Loop Aerial Wire

Litz Wire

Flexible Wire

N\
x

Josh Billings once said—"Success don't
Konsist in never makin’ blunders, but in
never makin' the same one fwict’—let me
help you get the hest results from your next
set; two heads are always better than one.

7

AN

NI/

NI N

We have all the specified parts for the latest
circuits including the new—

STROBODYNE

and the latest

Hi-Q-6

AN

NN

N/~

Mr. R. E. Lacault will give free authoritative advice on how to
build the latest and best circuits.

Q
9' The use of specified parts is very important in obtaining
G GOOD PERFORMANCE, therefore do not substitute to save
a few cents and spoil your set. We sell only high grade Ab°°k
9 guaranteed parts. w Hav
€ gend it{_t‘:,s FREE
) o . JAcAULT -
é p1o JILECTRIC B0 ORIES
>' 116 West 65th St., New York City
é Only firm having exclusive services of Mr. R. E. Lacault, E.E.

Eyﬁ\%%%\%%\%%\mvf N

N AN AN NN ,;\VF

10 SAEHDE

and Suppressors are made by The Langbein.

(Dept. N), 62 Franklin

Kaufman Radio Co. f
Write for prices and

St.. New Haven,
tables of values.

Conn.

Big New 1928 Catalog—4,000 Items
wWrite for free copy. The Barawik Ce., 129 N. Jefferson l|

St., Dept. 111, Chlczgo.
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or diminishing the magnetic field or flux.
That is to say—the apparent iductive value
of the coil decreases. As a consequence of
this decrease in the inductance, the {fre-
quency of the unit naturally increases. If the
resonance-frequency of the unit is to be
kept constant, this nccessitates the addition
of capacity to compensate loss of inductance.
This explains the phenomena shown by the
curves.

The Cause and Elimination
of Fading

(Continned from page 633)

1INV R0 VR0

about fifty miles. He obtained also some re-
sults which indicated the presence of somw
triply-reflected rays: 7. e. over the path T
A D CRas well as over T B R (Fig. 6).
He also found that the angle of the down-
coming ray was not constant.

The most obvious explanation of fading
would be to ascribe it to the frequency-
variation of the transmitter, but a little
thought will show that it would be a poor
station indeed which would be unstable by
a full meter. An alternative theory, and one
which has met with wide acceptance, is that
rapid variations in the height of the Heauvi-
side layer are the cause of fading. It will be
shown later, however, that this view is un-
tenable,

RECEPTION AT SUNRISE

The effect of daylight is extremely well
shown in . Fig. The .observations were
taken respectively at 3:31, 4:47, and 5:12
a.m., and illustrate the type of fading at
the transition period, from dawn to sunlight.
The wavelength of the transmitter (375
meters) was gradually incrcased by ten.
During this stage it will be noted that the
intensity of the signal varied periodically,
and that the changes were exactly duplicated
as the wavelength returned to its original
value. Sunrise occurred at 4:04 a. m.. and
with it came an increase in atmospheric
jonization, a lowering of the Heaviside
layer to a height of 30 miles or so, and a
consequent “attenuation” (thinming out) of
the reflected ray. The fading is much less
at this time, as seen from the diagram.

It has becen urged by some that the re-
flectedd ray, instead of being deviated werti-
cally, as in Heaviside’s theory, has suffered
horizontal deflection instead. Appleton has

bRt

STiREITN QOUR DECEMBER
. ISSUE

‘bt TTITE AL NN TR A b

ROBUR THE CONQUEROR.

by Jules Verne. (A Serial in 2

| Parts) Part I,  Written long
before the invention of the air-

plane, Verne's picture is that of

an excellent aerial machine. of

a perfection that has not even

today been fully approached. Excellent
science, mixed with fine adventure or travel,
makes this story an outstanding one that we

know you will like.
THE COUNTRY OF THE BLIND, by H.

G. Wells, Here is one of the most unusual
stories that you could wish for. As is usual,
also, with Mr. Wells, he again springs a sur-

prise. He takes a more or less innocent Sub-
ject and manages to make something quite
extraordinary out of it. You will like this
story.
HICKS’ INVENTIONS WITH A KICK.
(“The Hicks Electro-Hydraulic Bank . Pro-
tector’’), by Henry Hugh Simmons. Being a
true inventive genius, Hicks is undaunted, and
he bobs up again with a more !'l_la!"t_felluus in-
vention than e¢ver. This time it 18 a con-
srivance for the absolute protection of banks
against any and all robbers.
CRYSTALS OF GROWTH, by Charles H.
Rector. Since it is generally agreed that
growth is a matter of thyroid glands, why
might it not be possible, sometime, to stimu-
late these glands systematically and create a
race of giants? The author spins a fascinating
tale around thjs pessibility,

And other scientifiction stories of excellent
merit,

R
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shown that if the first theory be true, fading
should be stronger on a vertical than ou a
loop antenna ; while, if the secoud he correct,
the reverse should be the case. In an in-
vestigation of the question, he finds evidence
decidedly in favor of Heaviside, as Fig. 8

N
N

N
u f;rl_\j E w—{—J—Few f\
AERIAL LOODT

5 S AND
AERIAL

N

FIG 9 cOMPARATIVE RECEPTION OF AERIAL,
LOOP AND COMBINED ANTENNA,

The sensitivity curves of different types of
aerials. These were obtained with the circuit
of Fig. 10.

shows. The galvanometer deflections are in
cpposite directions. This result is on¢ of
particular interest to radio fans; cspecially
sinee it incdicates a possible solution of the
jading problem.

A COMBINATION ANTENNA

It 1s not too well known that a combina-
tion of loop and acrial provides a simple
nweans of clumnatuu, signals from one direc-
tion. The scnsm\lt) of reception of the
ordinary antenna is shown at the left, that of
the loop in the center, and their combination
at the right, in a curve known as the
cardioid. The hook-up used is shown in Fig.
10. LEmploying this deviee, Dr. Appleton
found it possible to eliminate the ground
ray cntirely and study the indirect ray by
itsclf.

The results appear quite conclusive. They
show, primarily, that the intensity of the re-
fleeted ray i3 by no means constant: and that
its variation is definitely allied with {ading.
This is direct evidence against the view that
fading may be attributed cither to the varia-
tion of the station’s wavelength or to fluctua-
tions in the height of the Heaviside layer.
We must, instead, postulate werving ab-
sorption nf the indirect wate, as the cause
ol the intensity change.

During the course of the investigation, it
was determined that the veflectivity of the
fonized Jayer s small—from 0.2 to 6%—
lrience it is easy to see how a small change
here will producc a marked effect in the re-
ceiver., Dr. Appleton has shown that about

i

':;::.
E

o~ |L/
el Al
) AMPLIFIER

COMBINED LOOP-AERIAL SYSTEM
F1G. 10 FOR ELIMINATION OF SIGNALS
FROM ONE DIRECTION.

The circuit diagram of the ¢quipment used
for obtaining the curves in Fig. 9.

100, 000 clectrons per cubic centimeter must
cxist in the Heaviside layer to account for
the observations. During the wmter and
during the night, when the jonizing power
ol sunllghl is at a minimum, the reflecting
region becomes higher and more attenuated
and, while longer distance reception is pos-
~ible, fading is more marked than in daylight
hours or in summer.

Dr. Applcton ]ms conducted some experi-
ments with a view to climinating fading.
While he has attained counsiderable success,
tic feels that the system will pot com-
pletely do away with this trouble. Briefly,
he reasons thus: Since fading is shown to be
due mainly to fluctuation in the intcnsity

They are
Enthusiastic

At three Eliminaiors received
from you are working well and
the owners are cntirely satistied
to say tho least. One is work-
ing on 60 cycle current, another
on direct current, and the other “B"
is on 25 c¥cle current in Wind-
gor, Canada. I am thoroughly
convinced in your Statement that Y
they will operate on any light- ou
ing curcuit or any frequency.

J. G. Mullan—Detroit, Mich.
I could scarcely wait to teport
to vou the fine results of your
Eliminator.  Stnee receiving it
the house has Dbeen filled with
fine clear music, the lacal sta-
tions tune very sharply and the
intreasé in tolume is Temarkable.
We never want to use noisy
Batteries again. It §s the hest
bargain T have struck and 1
wish to comDliment you on this
Lliminator,
Frederlck Lyoh—=catile, Wagh.
Have been using vour Eliminator
since last February snd it cer-

tail

Fred A. Peters—Dallas, Tex.

You will be
enthusiastic, too

Townsend ‘B’

Socket r""g

Power

Approved
and passed by the
rigid laboratory
tests of Popular
Radio and Radio

Socket Power Unit will be sent premptly.
Deposit  only  £5.85 plus postage with
the nostman. Try out for 10 dayse==then
tainly works fine, if it does not do everything we say,
return it to us and purchase price will
be refunded.

TOWNSEND LABORATORIES
Dept 25
713 Townsend St., Chicago, IlL
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Sensational

Success .

Over 25,000 sold
the [7Kst O moniths

—Overwhelming evidence that VALUE is quick to
be recognized and appremated

Unsurpassed quality is built into the Townsend
Socket Power Unit with money saved by
unified production methods and lower merchan-
dising costs.

et more—you pay far less—for the most
remarkable value in Radio today.

New thousands of Radio set owners are learning
this dmly by installing Townsend *B" Socket

P

So!d cm REAL GUARANTEE OF MONEY BACK
IF NOT SATISFIED. Detlivers up to 100 volts on
any set,
clarity and wvolume.

SEND ORDER TODAY

Simply fill out the coupon and slip It
into an ¢nvelobe with only $1.00 and

on DC. or AC—any cycle. Full tone,

once. Your Townsend ‘B

Attach Only
$1.00 to this
Coupon

N R M e e e, Gma S e m B e B mmp S M e et

TOWNSEND LABORATORIES
713 Townsend St., Dept. 25
GCentlemen: _Attached find $1.00. Kindly
.;:jndt at once Townsend “B" Socket Power
ni
guaranteed 10.day free “trial.

Chicage, Il

C.O.D. for $5.85 plus postage., on

... State

1
'
1
i
!
I
i
]
i
i

Send 6¢ for Catalog

THE OMNIGRAPH MFG. CO.

If von own a Radio Phone sct and don't know the code—you are missing most of the fun

LEARN THE CODE AT HOME

' OMNIGRAPH

THUE OMNIGRAPH Awomatic Transmitter will
teach You both the Wircless and Murse Codes—
right in your own home=siuielkly, easily and inex-
pensively.  Conmerted with Duzzer, DBuzzer amd
Phone or 1o Sounder, it will send you untimired
m;-ssnges al gny speed, from 5 to 30 vords a
minut

TIE OMNIGRAPH is ot an experiment.  For more
than 15 years, it has heen sold all over the worll
with a money haek gunarantee. The OMNiIGRAPH
s used by several Pepts. of thie V.8, Govt.—in faet,
the Dept. of Commerce uses ihe OMNIGRAPH 10
test all applicants applying for 2 Radio lirense. The
OMNIGRAPH has been suceessfully adapled by the
leadmu Innersltie- Colleges and Rudié Schools,
DO 1T TODA

15 HUDSON STREET NEW YORK CITY

$2.50 a year.

Insure ‘your copy reaching you each month. Subscribe to Radio News—
Experimenter Publishing Co., 230 Fifth Ave, N. Y. C.
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FOREIGH

Bﬁ]&ﬂnf/[(ove&

3

YOUR
CHOICE
of
EIGHTEEN
POPULAR
TITLES

SENSATIONAL
BOOK OFFER

EACH novel complete in a |44-page 514x8
book set in large, readable type and pro-
fusely illustrated with. scenes from the flm.
Greatest hook value ever.

If you have seen the pictures, the fast moving.
brilliantly written stories will thrill you. If
you read the books first, you will ind greater
pleasure still in seeing the characters live for
you with your favorite stars.

Brigade

o WA NP of BIACK

This is the most sensational book offer this
season. It may never again be repeated. We
expect thousands of requests for these books.
Flace your order now to insure prompt delivery.

Below are given |8 titles, of which you may
choose any 8. Clip the coupon below and en-
close $1.00, mentioning the books you desire,
and we will send them to you at once postpaid.

HERE ARE THE TITLES:

. New York 7. The Dixie Flyer 3.
. Campus Flirt 8. TheNew Klondike

! The Road to Mandalay
. Almost a2 Lady 9. Forbidden Waters [
|
|
|

4. Tracked by the Police

5. Tell it to the Marines
6. What Happened to Jones
7. The King of the Jungle
8. The Cat and the Canary

. The Love Thief 10. Sensatlon Seekers
. Les Miserables |!. The Rambling Ranger
. That's My Baby (2. Den't Teli the Wife

Place Your Order While the Supply Lasts

MAIL YOUR | CONSRAD €O, INC., 230 Fifth Ave, New York, N. ¥, 1
ORDER NOW : Gentlemen: I enclose $1 for books Number.........0vuvun... :
CONSRAD CO., Inc. 1} NGme ..ooomriiimmmimmainniiii e :
230 Fifth Avenue § Wddress) grmessia b AT ad ol 8 oo BEAN ~ s 3 190 Acteim a8 b 1
New York, N. Y. : City smusarmmripns s State e e :

~

'RADIO DOCTORS

(Trade Mark)
are making BIG MONEY

This is the only National Radio Service
Organization. Send for RBooklet No. 37.

CO-OPERATIVE RADIO DOCTORS
131 Essex St.. Room 312, Salem, Mass.

LIGHTING FIXTURES
Ready to Hang

Direet from the manufacturer,

Completely wired, in¢luding

glussware.  Send for new

catalogue No. 28. Just Re-

duced Prices.

p-pecial Proposition To Dealers.

Erie Fixture Supply Co.. in:,
Siatien R Erfe, !

. WRITE
For-Our 32 Page
Radio Instrument Catalog

M iesae2acio LTI
|
2aler-Set Builders! Save Money! ’

Send for this book of bar%‘ains. Everything
in Radio—nll the newest hook-ups. Sets,

cits. , cabinets, ] d sup- A %

{)iit:s.g?r;gu sf'lmla';et:g g:::o fg: tzl"xré lcs::l&llé @ No. 15 C

money. you need this catalog, @0 1O JEWELL ELECTRICAL IN_STRU.MF.NT CO,
SHURE RADIO COMPANY e 1650 Walnut St. Chicago

347C West Madison St. Chicago. FIl. -

Insure your copy reaching you each month. Subscribe to Radio News—3$2.50.a year.
Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C.
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of the atmospheric ray, it should be possible,
by eliminating this, to receive a fairly steady
ground signal, even in the nighttime.

"WOBBLING"” OF THE REFLECTED WAVE

He uses the same type of antenna system
emploved to suppress the ground ray and
finds, on the whole, signal reception much
steadicr. He ascribes his failure in obtain-
ing complete success to the variation of the
angle of incidence of the indirect wave, as
mentioned before; i.¢., while he may be able
to stop a ray received at a constant angle,
it is impossible to do this when the inclina-
tion of the ray is rapidly and irregularly
changing.

Since the suppressed-atmospheric-ray sys-
tem described above will not receive rayvs
striking the ground in a given direction, it
is also incapable of radiating waves in the
same direction. If this tvpe of antenna he
used at the transmitting station, to eliminate
the indirect ray at its origin, it may be pos-
sible to reduce or completely get rid of fad-
ing; but Dr. Appleton, in the absence of
experimental evidence, is somewhat skeptical
regarding the probable success of such a
L scheme, owing to the lack of symmetry of

the radiation. Nevertheless, there is no ques-
tion but that it should be tried.

Dr. Appleton’s researches have thrown
considerable light on the causes, nature, and
elimination of fading. His results are veri-
fied by experiments conducted over relatively
! short distances, not exceeding a few hun-
dred miles; and it is uncertain whether or
not the fading of a very distant station is
to be attributed to the same causes. We
shall look {forward expectantly to secing
more of the brilliant results which are being
obtained by this eminent investigator.

R

Adjustable “B* Power Unit
(Continued {rom page 632)

ARSI 1M1,

page 631 should be carefully examined.
First notice the power transiormer, T, at
the extreme left of the diagramn. This unit
is housed in a metal shield, as indicated by
the dotted lines, and has four windings, one
primary and three secondary. The primary
winding, P, is connected directly ta the lamp
socket. The secondary winding. S1, has an
output of 5% volis and is used for heating
the filament of the 171-type power tube in
i the last stage of the audio amplifier. 83 is
a 7Vs-volt secondary winding, which is used
when a type-210 power tube is emploved i
the audio amplifier. S2 is the high-voltage
winding ; this winding has five terminals and
as a result the constructor has a choice of a
low or high output voltage. One set of sec-

Station

WRNY

NEW YORK
309.1 Meters—970 Kilocycles
is owned and operateal by the
ublishers of this magazine
Our Editors will talk'to you
several times every week-
See your INewspaper

or detai
TUNE IN ON,

WRNY
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ondary terminals provides a potential of 250
volts on cither side of the center tap, and
the other gives a potential of 300 volts.

In the rectifier circuit V1 is the new full-
wave 125-milliampere gaseous-rectifier tube.
This tube fits inn a standard UX-type socket.
The two F terminals connect with the trans-
former, while the P terminal connects with
the choke coil, Terminal G of the rectificr-
tube socket is not used. Condensers Cl and
C2 in the rectifier circuit are buffer con-
densers which protect the tube from voltage
surges. They are housed in the same metal
shicld and each has a capacity of 0.1 mf.
with a voltage rating of 600.

CHOKE CONNECTIONS

Chioke coils L1 and L2 of the filter circuit
arc mounted in a single case, Ck, but cach
has separate terminals. Terminal 1 of choke
I.1 comneccts with the rectifier tube. terminal
2 of L1 connccts with terminal 4 of L2, and
terminal 3 of L2 connccts with the output
circuit.

Condensers C3, C4 and C5 are used in the
filter circuit, and C6 and C7 are by-pass
condensers of the voltage-dividing circuit.
The first 2-mf. condenser has a rated operat-
ing potential of 600 volts and the other con-
densers in the block have a 400-volt rating.
The capacity of cach unit is indicated in the
diagram. The variable resistors R2. R3 and
R4 comprise the voltage-dividing circuit of
the power unit. R2 has a resistance of 2,000
ohmis, and R3 and R4 have each a resistance
of 5,000 ohms. The slider connected with
R4 provides any desired voltage for the de-
tector tube, so that it is possible to obtain
any potential between zero and approxi-
mately 45 volts, The slider on R3 provides
the R.F. potential for the receiver; this volt-
age is variable between 45 and 90 volts.
Thie slider of R2 provides power for the last
stage (power tube). The binding post
marked “B-90" provides exactly 90 volts
for the operation of the audio tubes, by rea-
son of the operation of the voltage-regulator
tube.

In the voltage dividing circuit the by-pass
condensers C6 and C7 are counected be-
tween binding post “B4+R.F.” and the “B—,”
arcl between binding post “B4Det.” and the
“B—,” respectively. These condensers have
a capacity of 1 mf. cach and are located in
the condenser block. A by-pass condenser is
not required between the “B490" post and
the *B—,"” on account of the action of the
glow tube.

The connections to the voltage-regulator
tube are interesting. Wires are connected to
the I' and G termunals of the socket as indi-
cated in the diagram, and the third connec-
tion is made to the shell of the tube base,
which is brass. A fixed resistor, R1, with a
value of 50,000 ohms, is connected in series
with the wire from the shell of the regulator
tube base to terminal 4 of the choke, Ck,

After all parts have been secured construc-
tion should be started as follows:

CONSTRUCTION AND ASSEMBLY

The writer obtained from a tinsmith a
picce of sheet metal which was formed into
an inverted tray, the side walls being L4-inch
high and the flat surface 8 inches wide by
12 inches long. On top of the tray or chas-
sis. as it might be called, were arranged
along the rear edge the power transformer,
T, the condenser block, C3 to C7, and the
filter choke, Ck, running from left to right
in the order named. On a piece of %-inch
insulating panel 4 inches wide by 7 inches
long were mounted three variable resistors,
one of 2,000 ohms, R2, on the left. and two

of 5000 ohms, R3 and R4 on the right. Be-.

low these resistors were located five binding
posts as follows, “B—" “B+Det,” “B+
R.E “B490" and “B+4+Max.” By means
of two angle pieces this panel assembly was
mounted on the front edfe of the chassis,

Jesting  {lommariand
“Midline” Condensers
on 1000 wolts A. C. to
insure against defee-
tiee tusulation aud
short-civeuits
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Samson -Power Block No. 210—The only block which will supply 500 volis
at 80 nuls 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

1. Doing away with hum, motor boating and poor voltage regulation.

Remaining so cool after 24 hours continuous operation under full [oad that they will be well
within the 20° rise of temperature specified by the A.L.E.E.

3. Being designed to more than meet the specifications adopted by the National Board of Fire
Underwriters.

#&. Insuring safety against shock because of protected input and output terminais.

5. 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 connecting cord and plug.

Qur 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.

SAMSON ELECTRIC COMPANY
Manufacturing Since 1882 Principal Office, CANTON, MASS.

For Your ‘B’ Battery Eliminator
Ask Your Dealer for Guaranteed

‘R°
Trade Mark
Registercd

Gaseous

Rectifier Tubes

Are Better

60 MILLIAMPERES ‘ 400 MILLIAMPERES

$450 With Ionizer 300 Volts

for A, B and C Eliminators
85 MILLIAMPERES

| with Charts and Diagrams
3450 |

$700
The Q“&CS Company

References: Dun, Bradstreet or any bank anywhere.

Manufactured by CHICAGO

Established 1900.

& SET BUILDERS

*JIRGAP

!

- ally k
h SOCKET L les. Send for illusir cat
Ut gets that last mile® log - and disceunt. ghe
e T T Radio Exclusively Since I821
| tube_mede for this_socket. I CLARK & TILSON, Inc.

At all dedlers or direct postpaid 60c each.

112 CHAMBERS 5T,  MNew York
AIRGAP PRODUCTS CO.. 56 Clinton St., Newark, N. J.
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evenly located in its center. At either end
of the chassis, and directly in front of the
transformer on the left and the filter choke
on the right, were fastened two sockets; the
one at the left for the rectifier tube, and the
one at the right for the regulator tube. In
the intervening space were located the buffer-
condenser unit, C1 and C2 and the 50,000-
ohm resistor, R1, which is connected in the
“keep-alive” circuit of the regulator tube.
The wiring is accomplished with the use of
a stranded, heavily-insulated wire, which,
when bent into position, will keep its shape.
As a guard against shocks due to unintelli-
gent handling of the “B"” power supply de-
vice when in operation, and as an additional
shield against pickup, a brass frame was
constructed from l4-inch angle brass and
over it were soldered sheets of perforated
brass.

The several drawings which accompany
this article will prove helpful in the con-
struction of this unit and no difficulty should
be experienced. The wiring is very simple
and the only point which it should be neces-
sary to emphasize especially is that regard-
ing the four wires marked “X” in the wiring
diagram. These wires ground the shielding
of the various units of the device to the “—”
post, and aid greatly in reducing A.C. hum.
It might also be explained that in making
connection to the shell of the tube a ground
clamp may be employed, and the resistor Rl
may he mounted directly to the clamp.

5543118221 01 300 ATV IO0ORE SHEM A VRN 0

““0ld Sleuth.” the
Milliammeter

(Continued from page 634)

Brisrramor et 10 ot e

R R

circuits is affected. \Which is it? Test out
the A.F. tubes one by one. This is best
done by removing one at a time from its
socket and increasing the negative “C” volt-
age on the grid of the other. If the grid
circuit of a tube in use is sound, the milli-
ammeter reading will become less and less
as the negative “C" voltage is increased.
Should raising the ““C” voltage produce no
effect upon the milliammeter current with
either tube, you mav feel pretty sure that the
lead between “A—" and “C+" has become
disconnected. If, however, one tube gives
proper results under test and the other does
not, then there is a disconnection of some
kind in the grid circuit of the latter. It may
be that the grid lead is broken within the
base or the bulb of the tube. Substitute an-
other tube in the socket; if this gives normal

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radio magazine in
existence.

Plenty of “How To Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and exverimenter., The radio
section of SCIENCE & INVENTION is
so good that many RADIO NEWS readers
buy it solely for this feature.

Radio Articles Appearing in
DECEMBER
Science & Invention

Hands Create Radio Music

Our Part in Ruth Elder's Flight

Portable One-Tube A. C. Set, By Paul
Welker

New Eight-Tube Loop Set

Radio Qracle—Questions and Answers

Radio Wrinkles

Latest Patents

Science Questions and Answers

Hints for the Mechanic
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results then the first tube has broken down.
1i, however, the milliannneter does not then
respond to changes i the “C” voltage, it is
probable (always supposing that there is no
disconucction or loose lead in the wiring)
that there is a breakdown in the transformer
secondary, or in the grid leak if the amplifier
is resistance-coupled or choke-coupled.

A transformer sccondary may be tested
out in the way shown in Iig. 3; two or three
dry cells being wired in series with the mil-
Hammeter and the feads connected to the
secondary binding posts of the transformer.
The best way of testing a gridleak is by sub-
stitution.

It will he realized, then, that there 18 no
difficulty in tracking down to its source any
fault which causes the milliammeter to read
high.

BATTERIES OR TUBES?

But when the set is sulky or altogether
deacd the wmilliammeter reading will most
likely be below normal. This indicates cither
that the “A"™ or "B” battery is run down,
or that something is amiss with the plate or
filament circnit of a tube. We can soon sec
whether the batteries are to blame by taking
the current reading  for individual tubes.
Should this be below par for all {ubes then
ane or both of the batteries requires renewal
or recharging, 1, however, we find that
the current passing is normal for all tubes
but one, then we have tracked down the
trouble to the particular tube that shows a
falling off.  Possibly the tube which shows
a reduction in its plate current is an old one
and has lost its emission, cither through long
service or because its filament has heen in-
jured by overheating.  To discover whether
this has happened, remove the tube from its
socket and replace it with another of the
same type. Should the mitliammeter now
wive a normal reading, the original tube has
most likely come to the end of its useful
life.

If, hoawvever. the suhstitution of another
tuhe produces no appreciable inercase in the
millizinmeter's reading, there must he a de-
fect i either the plate or the filament cir-
cuit.  Sce first of all whether the prongs of
the tube are making proper contact with
their opposite nnmbers in the socket.  [1 the
filainent lights up properly, the trouble is
sommewhere in the plate circuii. Should there
be no current reading at all on the willi-
ammcter. it is probable cither that the tube
is suffering from a broken lead in its base
or that there is a disconnection in the wir-
ing, or that the plate impedance, whatever
form it may take, has hroken down.

The bhest test for a complete breakdown
within the tabe itself is to place it in an-
other socket and to see whether the milli-
anmieter now records a flow of eurrent, It
it does not, we may regard the tube as dead;
but, if it does, there 1s cither a wiring dis-
connection or a breakdown in the plate im-
pedance of the original circuit. A careful
examination of the wiring will show whether
it is nuplicated or not.  Some lead may be
found either loose or altogether disconnected.

TESTING IMPEDANCES

[.et us suppose, though, that the tube gives
normal results in anather socket and  that
the wiring is above suspicion.  In this case
the adds are that the plate-circuit impedance
is to blame. We can make assurance doubly
sure by testing out this impedance (whetler
it takes the form of a coil, transiormer
prinary. resistance or choke) with the aid
of the ever-useiul millizimmeter.  Fig. 3
shows how the primary of an AT frans-
former, or an A.I°. choke may be tested. If
connections and windings are i good condi-
v the strument will measure a flow ol
current whose amount depends upon the re-
sistance of the windings. R.F. chokes and
transformer primaries or secondaries may be
tested o a similar manner: but here it is
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many others.

available.

4618 Spring Grove Avenue

Leading job-
bers every-
where can
pravide you
with Farmica
products.

Handsome Panels for These
Kit Sets!

Formica has prepared handsomely deco-
rated panels for the leading kits of the vear
so that the 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 In-
ternational One Spot for A. C. operation, and

Plain Formica panels of any size are also

THE ForMmicA INSULATION COMPANY
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Cincinnati, Ohio

Formica has
a complete
insulating

service far
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Bakelite Resins
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BERNARD FURNITURE CO.

38 So. 2nd Street,
Philadelphia. Pa.

1/5 OF 1%

is the accuracy to which some of our coils
are wound. All are accurate to 1% or
better,
Send for new cataloy
PRECISION COIL CO., Inc.
209 Centre St. New York, N. Y.

Big New 1928 Catalog—4,000 Items
Write for free copy
The Barawik Co., 129 N. lefferson $t., Dept. 111, Chicaga

Insur our copy reaching you each month. b
°y E}:’perimemer Publishing Co., 230 Fifth Avenue, N. Y.
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| TO ELECTRIFY
YOUR RADIO SET

MEW VARK CITY

All About Electrification and “How to Build”
Latest Apparatus Explained in New Book

What is Electrification? Why is it now being used on all modern
Receivers? How can it be adapted to my set? How can I build a
satisfactory unit to electrify my set?

All these questions and more are simply, fully and practically
answered in the newest, latest and most complete book on Electrifica-
tion "HOW TO ELECTRIFY YOUR RADIO RECEIVER.

The book is illustrated with drawings, diagrams and photos of
electrical units and parts. It is 6 x 9 inches in size and bound with
a special hand-drawn 2-color cover.

Get your copy now and enjoy the benefits of steady, unvarying power
at any voltage for your Radio.
EVERY

25¢ THE COP WHERE

If your dealer cannot supply you, write direct

THE CONSRAD CO., Inc., 230 Fifth Ave.,, New York
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First and Fargo

~ Fat, Pending __l
IMPROVED MODEL
54.75

REFERENCES:

““When a station is hard to get,
] and it is a distant hit,

'\ Use a REESONATOR”

Fauip your radlo with this new instrument, The Teesonator will
boost Your volume from three to twenty times on distant stations,
making it possible to cut thru interference and bring in stations
Made especially for
single and twa dlal vadles: Can alse be used to great advantage on
three dial tuned radie freQuency rerelvers. Decreases A and I
battery consumption and ran be installed by anyone in less than a3
minute. WE GUARAXNTEE SATISFACTION.

Try one for three days at our risk; if not thoroughly satisfied your
money will be cheerfully refunded. Sent complete and postpaid on
receipt of $4.75 or send C.0.1). Dealers inquiries solicited.

F & H RADIO LABORATORIES
North Dakota

that were infinitely out of your reach before.

Fargo

Spartanburg, 8. C.

Six or eight weeks ago I bought from you a Reesonator—I just
want to tell you that your device is everything you claim. As o
matter of fact it would be hard to get along without it. It makes
it possible to get stations under the most LT¥ing conditions.

Mational Banks (Signed) Name on request.
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necessary to use a single cell only and to
interpose in series with the millianuneter a
resistance with a value of several hundred
ohms in order to cut down the current to
reasonable dimensions. An A.F. choke or
transformer primary known to be in good
condition will serve quite well to provide
this resistance. When testing out plate re-
sistors it must be remembered that one volt
is required to drive one milliampere through
1,000 ohms. Supposing, therefore, that the
resistance under test has a value of 50,000
ohms, it may be wired in series with the
milliammeter and a 435-volt unit from the
“B” battery. This should give a reading, if
the component is in proper condition, of just
under 1 milliampere. Better still, use the
wholc “B” battery voltage available, as shown
in Fig. 4, and leave the circuit connected up
for a few minutes, watching the milliam-
meter needle the while. There should be no
variation whatever in the reading during

RESISTOR "~—-..-=

e g =it T e ey e T
| |
L J [ i;: L, ] i
"'a R e
%8 BATTERY UNIT
FiG. 4

1f a plate or grid resistor is being tested,

use between 135 and 180 volts from the “B”

battery connected as in Fig. 4. The needle
oiy the milliammeter should not vary.

this time. If the needle of the milliammeter
is unsteady, or shows a gradual small rise or
fall of current, then the resistance is incon-
sistent and will probably cause noisiness m
the receiving apparatus.

IN THE FRONT END

We have thus seen how a fault in ecither
the filament or plate circuit of any tube in
the receiving outfit or in the grid circuits
of the A.F. tubes can be tracked down by
the milliammeter. Its usefulness is not con-
fined to these circuits only; it will also diag-
nose faults in R.F. and detector grid circuits
and their components.

It has been shown that, when anything is
wrong with filament or plate circuits or with
A.F. grid circuits, the milliammeter gives an
abnormal current reading. If the defect
which causes the set to be silent is in one or
more of the R.F, or detector grid circuits,
the instrument will show a reading which is
normal or almost normal. Suppose, then,
that we can obtain no signals and that the
milliammeter’s reading is neither higher nor
lower than usual; we may regard our
trouble hunt as narrowed down to these grid
circuits, Which of them is “laying down?”

Try the detector first of all. Remove the
other tubes from their sockets and take the
milliammeter reading when the detector only
1s working. Now take out the grid leak:
there should be a slight decrease in current
when you have done so, for the grid is no
longer receiving a positive bias. If the cur-
rent reniains umaltered, substitute another
grid leak and see whether the addition and
removal of this cause current variations.

FIXED CONDENSER

— e .ﬂ']lm_. _J
FIG 5
Wheti a condenser is under test, the needle

of the meter should give one kick; and then
return to zero and remain there,
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Should they {ail to do so, you may fecl sure
cither that the tube is dead, or that there 1s
a wiring disconncction, or that the sccondary
of the R.F. transformer is broken down.
Examine the wiring carcfully and try an-
other tube in the detector socket.  Still no
results? Then the R.F, transformer second-
ary is almost certainly to blame and should
be tested out in the way already indicated.

The only other possibility is that the grid
condenser may be faulty, cither a short-cir-
cuit or a breakdown in it having taken place.
IFig. 5 shows how the grid condenser, or any
other fixed condenscr, may be tested with the
milliammeter for an insulation breakdown.
Wire it and the instrument in series with a
battery giving a moderately high voltage.
There shoukl he a kick of the needle when
conuection is first made, owing to the charg-
ing up of the condenser as current flows into
it.  The needle should, however, immediately
return to a zero reading and should then re-
main ahsolutely steady.  Any deflection of
the needle, indicating that current is flowing,
means that the insulation is broken down;
for a condenser should provide an ahsolute
barrier to the fiow of direct current.  On the
other hand, if in good condition, the con-
denser should allow alternating current to
pass.

TFig. 6 shows how a fixed condenser may
be tested for a breakdown of its connec-

FIXED CONDENSER e
"y - ¥ -
=N = o,:oIO o |"~_.-'__
NON e o e I N
e w?_ﬂ sk e~ !

i
lMILLIAMMEI[R [ /!
|-

How to apply a "break down test” to a
condenser.

AF TRANSFORMER -~

Fl1G. 6

tions.  The condenser and the milliammeter
are wired in series with the sccondary of an
AL'. transiormer.  One pole of a small bat-
tery 1s comnected to one of the primary
binding posts of the transformer, while 2
lead from the other pole of the hattery is
held in the fingers and brushed against the
unoccupied primary binding post.  As this
lcad makes contact with the binding post
there is a flow of current in one direction
through the secondary of the transformer:
and, as contact is broken. current flows in
the opposite direction through the same cir-
cuit.  If, therefore. the condenser is in
proper condition, brushing the lead against
the binding post should cause the milliam-
meter to show a scries of kicks.

Supposing that the detector grid circuit is
found free from all blame. the trouble must
lie in one or ather of the R.F. grid circuits.
Before making further tests. try substituting
a fresh tube for each of the existing ones in
turn: one of them may have given out.
Should there still be no signals. inspect the
wiring of cach R.F. circuit carefullv and
make sure that there is no disconnection.

!:—- L II,.'u--... R.F. circuits may be

. 3 tested with the meter
;[—_ o in the 'B—" Ilead

as explained in the
accompanying  text.
Compare with Fig. 1.

— —_ — e
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If the source of the trouble has still not
heen discovered, test cach R.F. circuit out in
the way shown in Fig. 7: the millimmmeter
of course remaining connected to “B—."
Uniasten the lead which runs to the grid
connection of the tube socket and connect it
to one of the negative posts of a (™ bhat-
tery. Wire the positive end of the “C” bat-
tery to the grid contact of the socket.
Switch off the other tubes in the sct or re-
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THE IMPROVED UNIPOWER

Time-tested design
with an added feature

— the new KATHANODE
Submarine type battery element

1 4 14 1 4

The new improved Gould
Unipower embodies the same fea-
tures of design that have built
its reputation for reliable service
from the start.

But in the hidden battery ele-

ment a new rugged submarine
type of battery construction is
now employed for the first time
in radio history. It means still
longer life — with less attention
—and it practically ends all
service expense.
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Gould Storage Battery Co., Inc.,
250 Park Ave., New York City
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THE FYR-FYTER COMPANY
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Insure your copy reaching you each month.
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AVE you a question to ask about Radio

—about this circuit, that circuit, this
method or that method of Amplitcation,
Balancing, Regeneration, Transmission, Set
construction, Operation, Speaker design,
control, Electrification, .Accessory installa-
tion, Antenna possibilities—anything and
everything in Radio?

Your question is answered in the greatest
and most complete Book of Radio problems
in print, the new 1928 edition of ‘1001
RADIO QUESTIONS AND ANSWERS.”
Radio is Worldwide, its problems, its in-
tricacies are Worldwide as well. The ques-
tions that hundreds of Radio men ask are
the same questions you want answered,

50c ON ALL NEWSSTANDS

of Radior Greatest Question &erZ’mﬁ

O

Newstands

These 1001 Questions and Answers are
selected from those asked Ly readers of the

reatest of all Radio Publications “RADIO
NEWS” magazine,

Every question is worth the price of this book
—Real Radio problems of every couccivable
nature are propounded and answered. You
may think vou know something about
Radio Circuits and the practical, useful side
of Radio but this book will double or triple
your knowledge. i
You can get a copy now-—today. tonight.

Just visit your newsdealer. 30c the copy
everywhere,

Or you ean write us direct if you choose—
We pay postage.

or direct from

EXPERIMENTER PUB. CO., INC.

230 Fifth Ave., New York

, this your biggest ra-y
dioseason. Shure’s great
wholesale cataloginsuresth
Dest in quality at lowest prices.
Thbis wonderfal book is jammed full of the

newest oferings of Nationally knownradio

mitting. Your requeat
ngs 0ur book of athousand bar.
alns,pricelistanddiscountsheet.
Write for & copy today,

hure Radio Company
343C West Madison St., Chicago, L

The thrill of recelving Tokio, Japan and
Sidney and Melbourne, Australia on a Magnafor-
mer 9-8 was experienced by K. G. Ormiston and

arty on the night of September 11, 1927-.6,000

o 9,000 miles onthe foud speakeT with a worid
of volume. The thrill of great diatance added to
the sonorous, true-to-life tone quality for which
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truly supreme entertaibment combioation. The M

“The Magnaformer 3-8,
Crestor of True Tone Quality, *'Commander: in Chief ot the Air’’, ia
the finest and most powerful receiving set ever designed.

Tbe secret lies in the perfect Magnaformer intermediate Long

Wave R. F,Transformers with which itis equipped. Prominent Radis
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Radio, Pcpular Radio, Radio Doings, Citizens’ Call Book, Radio wlcrld
and other magazines and numercus sewepapers. Each coil is ynaiter-
ubly peaked at 6973 Kilocycies (4300 meters}. They are so securcly and
scientifically put together mechanically that pothing can change their
electrical characteristica. itis the greatest set in the world, Build
it from the fully illustrated official construction sheet 28x34 inches,
both sides printed solid. e .

Scnd at once, right now while you have it in mind, for FREE
illustrated Magnaformer story, wonderfui teatimenlals and full ac-
countof K.G. Ormiston’s unigue experience--W. D. Scott’s challenge
and defeat. Don'e busld a sat’til] you hear from us in @ day or twa,

RADIART LABORATORIES COMPANY
19 S, La Salle Street Dept, 19,

Chicago, ill.

Insure your copy reaching you each month.

Subscribe to Radio News—$2.50 a year.

Experimenter Publishing Co,, Inc., 230 Fifth Avenue, N. ¥. C.
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move them from their sockets. The milli-
ammeter should now show a reading much
above the normal for the tube under test.
and the reading should increase as the grid
of the tube is made more positive by means
of the “C" bhattery. If this effect does not
take place, and there is no disconnection in
the wiring. then there must be a bhreakdown
in the secondary of the R.F. transtormer,
which can be verified by testing as previously
described.

There is practically no form.of trouble in
the receiving outfit that cannot be tracked
down with the help of the radio sleuth.
Its use saves an immense amount of time;
for, by working on the lines described, one
can generally locate a defect in a very short
while. The great thing about trouble hunt-
ing is to be systematic and not to become hot
and bothered. With the milliammeter one
can see at once what the possibilities are;
and these can be eliminated one by one until
only a single certainty remains.

Radio Listeners Vote
for Favorite Composers
(Continued from page 606)
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a prolific worker, his works including nine
symphonies and hundreds of other pieces.

A bachelor, irregular in living habits, Bee-
thoven was never a healthy man, and in his
later years was troubled with deafness, a
tragic ailment for a composer of music. He
died finally on March 26, 1827.

Franz Schubert, the secoud choice of the
radio audience, was, like Becthoven, some-
thing of a child wonder. He was born in
Vienna on January 31, 1797, and took his
first violin lesson at the age of eight. He
wrote some of his immortal works between
his seventeenth and twenticth years, being
only nineteen when he composed two of his
most famous songs, The Erlking and The
Wanderer. He is known chiefly as a writer
of songs, the number of which exceeds 600.
He died on November 19, 1828, when he was
stili a very young man. He was buried near
the grave of Beethoven.

The name of Victor Herbert, third on the
list of favorites, is well known to Americans.
Herbert, although regarded by many people
as an American, was actually an Irishman,
having been born in Dublin in 1859. He
died only about three years ago. Like Bee-
thoven and Schubert, he too was surrounded
by musical influences from early childhood;
and at the age of seven was already study-
mg music in Germany. His first important
engagement was as cellist of the Court Or-
chestra at Stuttgart, which was followed in
1886 by a similar position with the Metro-
politan Orchestra in New York. From 1894
to 1898 he was bandmaster of the Twenty-
Second Regiment, of New York City. In
1898 he founded the Pittsburgh Symphony
Orchestra, which he conducted for six years.

Herbert wrote scores of compositions,
chiefly instrumental, the names of which are
practically household words. Among other
things, he wrote the music for several of the
most successful Ziegfeld “Follies,” many
light operas, and likewise a one-act opera
which was produced at the Metropolitan
Opera House in New York 1914

Following are the comiplete results of the
questionnaire. The figures indicate the num-
ber of votes for each question.

(1) “What type of music do you like best?
Indicate by checking your favorite types
of music among the compositions listed
below "

Rank

1—OQverture to Tannhiuser (2778),
Wagner

2—Poet and Peasant Overture (2631),
von Suppe

3—AMlarche Militaire (2578), Franz Schubert

Richard

Franz
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4—Jifth Symphony (2525), Ludwig van DBee-
thoven
S—LUinlnished Symphony {(2363), Franz Schu-

wert

6—DBallet Musi¢ from “Faust”™ (2243), Charles
Gounod

7—Meditation from “Thais” (1941), Jules Mas-
senet

8—Licbhesfreud (1912), Fritz Kreisler

o—"H. M. 8. Pinafore” (1675), Sir Arthur
Sullivan .

10—Nutcracker  Suite  (1619), Peter TIschai-
kowsky

11—"The Virefly (1600), Rudolph Friml .

12---Nymphonie Pathetigue (1518), Peter Tschai-
kowsky :

13—Dagger Dance from “Natoma” (1495), Vic-
tor llerbert

14— In the Morning (1318), ldvard Grieg .

15—Invitation to the Dance (1282), Carl Maria
von Weber

16— Overture to the Marriage of lligaro (1178),
Wolfgang Amadens Mozart )

17—Scheherazade (970), Nikolai Rimsky-Kor-
sakow

18—'oupee Valsante (521), Edwin Poldini

(2) “Who are your favorite composers?
Please indicate those in this list whom
you prefer:”

Rank

I—Ludwig van Becthoven (3245)

2—Franz Schubert (2971)

3—Victor lHerbert (2933)

4—TRichard Wagner (2840

5—Felix Mendelssolin (2491)

o—Iritz Kreisler (2225)

7—Franz Liszt (2130)

R—Charles Gounad (2005)

9 Peter Tschaikowsky (1935)

10—Wolfgang Amadeus Mozart (1920)

11—Givacehino Rossini (1886)

12—dvard Grieg (1838)

13—Anten Dvorak (1815)

14==Edward McDowell (1759)

15—Johann Strauss (1676)

16—-Serpel Rachmanineff (1634)

17—Giuseppe Verdi (1502)

18—Jules Massenet (1454)

19—Johann Schastian Bach (1445)

20—Anton Rubinstein (1434)

21—S8ir Arthur Sullivan (1413}

22—Georgy Handel (1409)

23—Robert Schumann (1263)

24—Johanues Brahms (1231)

25—Rudolph Friml (1221)

26—Richard Strauss (1162)

27—-Nikolai Rimsky-Kursakow {1112}

28— Canmille Saint-Saens (1099)

29—k ranz von Suppe (1041)

30—Jacques Offenbach (1016)

Al—2Alexandre Bizer (951)

32—V ranz Haydn (595)

33—Carl Maria von Weber (794)

34—Claude Dcbussy (750)

35—Giacomo Meyerheer {(603)

36— Ruggicro Leoncavallo (542)

37—MNenjamin Godard (454}

I8 —Christoph von Gluck (437)

39 —I.eo Delibes (419)

40—~C¢sar Franck (328)

41-—I ppolitew-Lvauow (317)

42—lirmanno Wolt-Ferrari (298)

43—Igor Stravinsky (290)

43—1lcctor Berlioz (287)

45—Mumdest Moussorgsky (203)

46—Mlikhajl Glinka (169)

47—1can Philippe Ramcau (147)

48—nAlexander Glazounnoy (137)

49— Anatole_Liadov (71)

30—Tilwin Doldini (65)

(3) “Do vou prefer (961) music you have
never heard before, or (3385) familiar
music .

(1) “Do you find (2110) orchestral music
alone most interesting, or do you like m
addition (1422) vocal solos, and (2720)
instrumental solos?”

(5) “Of vocal solos, do you prefer (1471)
aperatic arias, (1560) selections from
light opera. (898) unegro spirituals,
(1083) folk songs, (1403) classic songs,
or (1679) popular ballads?”

(6) Do you prefer (1471) very brief an-
nouncements, or (2405) longer descrip-
tive announcements? The following are
examples:

{a) 'The Fdison Ensemble will next play the first
maovement from the Fifth Symphony of lLud-
wig van Beethoven.'

(b) ‘The FEdison FEnsemble will now play the
first moverent from Beethoven's Fifth Sym-
phony—a work which is conceded to be one
of the master's greatest. Councerning the
principal theme of this movement—a serics
of four notes rapidly repeated—RBeethoven
himself said that it is “‘IFate knocking at the
door of human existence,” a fate which is
insistent awd ominous in the music. The
theme recurs again and again throughout the
movement, When he wrote this symphony.
Reethoven's deafness was fast developing, and
he was oppressed hy many other misfortuncs,
It may Dbe considered the cxpression of his
"l“'" feclings while ‘Fate was knocking at his
door.
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many of the
engineers.

Look for
Aluminum Shielding

in the newest sets

THIS year's Radio Shows dem-
onstrated that Aluminum has
been more widely adopted for
shielding by the leading manufac-
turers than ever before.

This metal is especially effective as
a shield at radio frequencies and
has been accepted as standard by

Aluminum has more applications
in radio receiving sets than any
other metal, and is rapidly becom-
ing a mark of quality quickly rec-
ognized by the layman.

“Aluminum for Radio”—a booklet #
explaining these manifold uses, will
be mailed to you upon request.

'
%
ALUMINUM

ALUMINUM COMPANY OF AMERICA
2467 Oliver Building, Pittsburgh, Penna.
Offices in 18 Principal American Cities

“ALUMINUM IN EVERY COMMERCIAL FORM”

foremost radio

e
>

e HBRCO CO, vg

E % T who  derive large;t
brofits know and
heed c¢ertain simple

Washington, D. C

WHOLESALE

RASID CAT AT}

WHOLESALE
RADIO CATALOG

Listing thousands of items in standard radie

harts, Kits, Accessorics, Complete Sets, ¥ur-
niture, ete.
should have a cony. Real wholesale prices. Nend
for your copy today

THE HARCO COMPANY

1257 So0. Wabash Ave,

Brery St Botider and  dealer

Chicage, 111,

25 Cents

Brings ALL THIS!

One Official Blueprint of the

Five-Tube Diamond of the Air

One official booklet describing in
detail how to build this famous set,
wind coils, ete.

Act Now! Send That Quarter to

GUARANTY RADIO GOODS CO.
141 W. 45th Street, New York City

hut_vital tacts before
for Pafents. Our book Patent-Sense gives those

sent free. Write LACEY & LACEY, 631 F St

Established 1869,

www americanradiohistorv. com

EVERYTHING IN RADIO

AT ATTRACTIVE PRICES. SETS oR PARTS.
Qrders shipped exactly as ordered. Prompt Service.
| Write for Prices, Mail Order Only. Send Your Address.

ALL RADID COMPANY, 4i7 North Clark St., Chicage
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COOKOO NUT is a new wrinkle to

pass away your time. Far more
interesting, more entertaining and more
humorous than a cross-word puzzle. The
COOKOQOO NUT illustrates an ordinary,
well-known saying in a distinctly new
manner. Study the examples on this
page. The test -of a COOKOO NUT is
that there must be no question as to the
correctness of the description. The quo-
tation must absolutely fit the COOKOO
NUT, otherwise it does not go. Cover
up the captions of the COOKOO NUTS
on this page, and make your friends guess
what each COOKOO NUT stands for.
An exciting new game is to play COO-
KOO NUTS at parties where everyone is
asked to make up an original COOKOO
NUT. The most mirth-provoking one
gets the party prize.
The best COOKOO NUT printed in
FRENCH HUMOR gets a weekly prize
of $5.00. For every other one accepted

FRENCH HUMOR
pays $1.00.

France, that magic land of humor, wit, and keen, Knife-edged ice j ?
2 F > N ge: say—hundreds of choice jokes and ori 1 il i
“parlay,”’ offers humor-loving Americans, its choicest, finest Artists, with all the i"u:trated jol‘:e;gpm,?n;::’ém:'?n’pby French
humor through the new weekly magazine, “FRENCH HUMOR.” for in Fronch and

then in English. It’s the funniest, wittiest d ;
Your first copy of “FRENCH HUMOR” will prove what we ing magazine you have ever read., pESdmostientertains

10c WEEKLY ON ALL NEWSSTANDS

www americanradiohistorvy com
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Fourth annual Radlo
World’s Fair

(Caninmca’ from page 609)
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the relay, this act setting in motion a new
electrified steel mill in Pittsburgh, Pa. This
same action was shown to the visitors at
the Radio World's Fair, with the exception
that the motor and lights were in the Theatre
of Wonders.

TRANSMISSION OF PHOTOGRAPHS

An exhibit that attracted great attention
was the reception of photographs by radio
with receiving apparatus that can be at-
tached to an ordinary radio receiver in place
of the loud speaker. The apparatus, which
is shown in the accompanying illustrations
and which was developed by A. G. Cooley, is
said to be of such simple construction that
it can be built by an amateur. The photo-
graphs are received on Ssensitized paper.
which is placed around a cylinder. The pic-
ture is built up line by line,

The Radio Corporation of America dem-
oustrated a similar system with the excep-
tion that the transmitted photograph or
sketch could be enlarged to many times the
size of the original. The printing of the pic-
ture is controlled by a relay regulating a flow
of hot and cold compressed air.

USSR 1O LR UL R TR 13- T S

Photoelectricity, the

Means of Television
(Continued fram page 640)
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In operation these cells will glow under
excessive potential and while giO\\mg of
course, are not sensitive to light variations,
Efficient operation is secured “somewhat be-
low this point. If the rated voltages of
the cell are excecded, its life is considerably
shortencd. The manufacturers of the ahove-
described cetls specify that they should not
be operated at a temperature above 30°
Centigrade, which is 86° Fahrenheit.

To those familiar with the action of the
thermionic tube, the application of the pho-
toelectric cell to visual communication is not
hard to understand. The current through
the cell rises and {falls with the varying m-
tensities of the light directed on the plate.
This current may be made to influehce the
grid of a sensitive vacuum tube, as shown
in the circuit diagrams; and the output of
the latter is fed into an amplifier.

PRACTICAL DIFFICULTIES

This description of the way of handling
the output of ceils sounds simple enough on
paper; but the fact of the matter is that
diﬁiculty is often experienced in designing
amplifiers which will give an adequate re-
sponsc to the extremely minute impulses in-
volved and to the rapid fuctuations neces-
sary to transmit pictures or, especnall), scenes
of motion. This provides radio experi-
menters with a problem which is definstely
within their province to solve, in addition
to those questions of static elimination and
fluctuations of signal strength. which must
be answered before radio will become 2
practical channel for such communication.

It is fortunate for the progress of visual
communication that the photoelectric cell,
although it has some disadvantages, is a de-
vice of great speed and precision. Cells of
the hetter type are capable of translating
extremely rapid fluctuations of 1ight and
shaclc without apprecxab]c lag or “hang-
over,” for the emission of electrons is prac-
ticallv instantaneous.

Individual cells of the same type vary
widely in their characteristics, as do radio
tubes: and when two or more cells are used
togethcr, often the case in television systems,
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The Ideal
Christmas Gift

Radio fans—here’s your oppottunity to be a real Santa Claus—to bring a gift
home that the folks can enjoy Christmas Day and every day in the year—a
TEMPLE SPEAKER, the ideal Christmas gift. Nothing will give greater
pleasure in radio than a TEMPLE—the speaker that has been the sensation of
every radio show, the joy of thousands of fans all over the country. Do your
Christmas shopping early—buy a TEMPLE, Censole or Drum Type Model
Either will bring you a richness and purity of tone reproduction that is far
beyond what you ever thought was possible. Ask your dealer for a demonstra-
tion on the TEMPLE COMPARATOR.
Temple Models Priced at $29.00—$48.50—$65.00—$85.00

TEMPLE,INC,, 213 S. Peoria St., Chicago

The Best Radio 1s Only as Good
Made as Its Speahker

CONE

RADIO PANELS

OF GENUINE BAKELITE
Cut, drilled and engraved to order. Send rough
sketch for estimate. Our Complete Catalog on

Panels, Tubes and Rods—all of genuine Bake.
lite—mailed on request.

IMPROVED TURN-IT

Variable Grid Lehak (Non.Evaporating)

it 5 to dlziﬁ megohms . .. L. ; lcu . STARRETT MFG. CO. d
T can’t supply sou te

Sourdenter dcan] HEPBURN,‘“ rec 520 8. GREEN ST. - - CHL\

611 Widener Bidg. ?Iula. Pa

. PFlayWhile You Pay/

A marvelons set for dis
selectivlty. 8 tubé—1 dmunumnmeﬂ) ;
Beautiful cabinet, ﬂ.‘&iér
menuwhitai ueni oy nation-wide pro-
LS

d Cail Boo!
_l“biltl-‘w%:‘:gn mnilms
" COpY.

AMERICAN AUTO & RADIO MFG. CO.
AKRY BCHWARTZBRRG, PRES.
Dept. 107 Amlrleln Radlo Bldl.. Kansas City, Mo,

P T -

Fogar B:g New 1928 b..,
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complete
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Insure your copy reaching you each -
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Vital Factors

in attaining
High Quality Reproduction

High quality reproduction depends upon three
things; correctly designed coupling units, proper use
of amplifier tubes, and an efficient reproducmg device.

For over a decade the subject of audio frequency
amplification has been extensively studied in the
laboratories 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 manu-
facturer of high nquality Audio Transformers, Im-
pedance Couplers, and Speaker Filters.

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 amplifier for Quality Reproduction with General
Radie coupling units.

Write for our Series A of amplification booklets
describing various amplifier circuits and units.

TYPE 285
Audic Transformers
Available in Two Ratios

a2 A GENERAL RADIO Co

1 to 6 for 2nd Stage,
Price $6 CAMBRIDGE, MASSACHUSETTS

Good Reception Assured

HE “RADIO TROUBLE FINDER” is a
book prepared by a Radio Expert with
many vears of practical experience. It is a
proven fact that 99 out of every 100 com-
plaints from Radio set owners can be traced

THE RADla to simple and minor troubles that a child

could repair with a simple book of instruc-

TROUBLE FINDE% tions—and only once in a lifetime the aver-

age man need pay an expert to repair his

COMPILED BY THE STAFF OF set —if he has a copy of the “RADIO
TROUBLE FINDER.”

This simplified 6+-page beok charis all
troubles and how to correct them.

Jt is the simplest thing imaginable to use
it. Even the more difficult jobs of changing
internal mechanism of the set can be atcom-
plished suecessfully.

The “RADIO TROUBLE FINDER” con-
tains 6+ pages, many of which are illus-
trated. It is size 6 by 9 inches with a
colored cover—PRICE 25c¢.

ON ALL NEWSSTANDS
or order direct

CONSRAD CO,, Inc.

230 Fifth Ave. New York

S FONIL FTEAOYL OIQVH FH L

DECEMBER
BELUEPRINTS

You can obtain a complete set of Blue-
prints for these receivers direct
THER from RADIO NEWS,
2YNE FIVE
THE Sufo s Blueprint Article No. L ...51.50
R W ETADYNE RECEIVER
R qogo News'eprint Article No. G S——— s $1.50
e OrUNIT
23« Article No. 39 .. . . $1.00

from RADIO NEWS

"“NUE, NEW YORK, N. Y.
"VER AND ARTICLE NUMBER
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it becomes necessary to balance their out-
puts by means of resistors. Cells after some
use show evidence of fatigne,; that is, a
deterioration of the photoclectric surface,
often due to leakage currents which flow
when the cell is not exposed to light. This
difficulty regarding ‘‘dark currents” is, how-
ever, eliminated by caretul design.

The thought will arise that cclls may be
more sensitive to_certain light frequencies
than to others; this is a fact. The cells we
have discussed show a maximum sensitivity
in the blue-violet part of the spectrum,
while yellow-green elicits the greatest ree
sponse from the average eve.

In conclusion it may be mentioncd that
the photoelectric effect has been produced
with other than the metallic elements. Crys-
talline substances and many inorganic com-
pounds respond to the action of light. but
these facts, while interesting. are of no serv
ice In comnwunication work and neced no
further consideration here. (A discussion of
this subject will be found on page 32 of
Ranio News for July, 1927.)

g

Does Voltage (ndicate
Merit?
(Contmued from /rage 633)

atm T

statistics, in use between 600,000 and 700.000
“B” power units which were designed for
use with the original 60-milliampere tube.
As by far the greater percentage of thesc
umts have been in service for a length of
time close to the normal life of the tube,
some data on tlus subject should bhe at
present of intercst to the readers of Ranio
NEws.

Though the 60-mitliampere rectifiers can-
not, as a rule, be used to replace a 123-
milliampere rectifier, there are a great many
instances 1 which several worth-while ad-
vantages arc to be had by the use of the
125-milliampere tube as a replacement unit
for the smaller one.

The first of these is increased output. In
gascous-conduction  rectificrs  the voltage
drop across the tubes is very ncarly a con-
stant; about 120 volts for the 60-milliampere
tube and 90 volts for the 125-milliampere
tube, regardliess of the load current. As the
majority of power umits originally designed
for use with the former type tube were o1
the lower-voltage type previously reierred
to, there is generally an advantage to be
gained by increasing their output. Most
such power units have a maximum voltage
output in the neighborhood of 150 volts at
40 milliamperes.

By the use of the 125-milliampere tube, the
output is increased to about 180 volts and <40
milliamperes or sufficient to operate a 171
type tube at full plate voltage. while supply-
ing sufhcient current for the great majority
of radio receivers.

ZH O R

CONDENSER SAFETY MARGIN

Perhaps it may he thought that this higher
output voltage will damage the filter con-
densers in the power unit. Such is, how
ever. not the casc. as the condensers of all
reliable power units are made to withstand
voltages very much higher than the normal
operating  voltage; an increase of thirty
volts is quite insignificant.

The manufacturer. in the design of the
condensers for his power unit, must. in fact,
provide against the possibility of the device
being operated without load: as this would
result if the power umit were turned on
without being connected to a radio recciver,
or if the filament switch of the receiver
were turned off while the “B” unit remained
in operation. In this case, the volage
across the filter condensers might well be
two or more times the normal operating
voltage. It will be seen that the slight in-
crease in voltage due to the use of a 125-
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milliampere tube in place of a 60-milliaimpere
onc scems even miore insignificant.

The voltage across the butfer condensers
is determined by the power transformer and
not by the rectifier tube. Thus, the strain
on thesc condensers is the same, regardless
of the voltage drop across the rectifier tube.

In fact, the use of a tube of the 125-milli-
ampere type in place of a smaller one may
even reduce the strain on the condensers, in
the case of some "B’ power units which are
cquipped  with “ligh” and “low”™ wvoltage
switches; the former tube with the switch
at “low” position gives about the same out-
put as the latter with the switch at “high”
position.

LARGER TUBES LAST LONGER

But perhaps the most important reason for
replacing a small tube with a larger one
when the occasion arrives, is that the latter
will ensure longer lifc and smoother opera-
tion. Anyone will readily appreciate the fact
that any device—whether an automobile en-
zine or a radio tube—-will last longer and
perform more smoothly, if operated helow
s maximum rated output. It is only rea-
sonable to expect that the G0-milliampere
tubes. having a normal life of 1000 hours
(which is cquivalent to one ycar of average
use), will not last as long while operating
close to full load as a 125-milliampere tube,
also having a life rated at 1000 hours, but
only operating at less than half its full load.

When the 123-milliampere rectifier is used
to replace a G0-milliampere one, it may be
found necessary to readjust slightly the volt-
age controls on the power unit and, perhaps,
to incrcasc the negative “C” voltage in the
lagt audio or power stage.

i

Secret Signalling

{(Continned from page 615)
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than any other, the letters, O, T, A, I, fol-
lowing i that order. By dealing in a like
manner with a cipher, and comparing the
letters or numerals which occur most oiten
with those in Fig. 1. an cexpert will have
little difficulty in deciphering a message,

In the case of transposition ciphers the
same procedure is used.  The difficulty here
15 somewhat incrcased Cune to the fact that
the letiers occurring most freguently arc
different; but by a study oi the “crest” let-
ters (those appearing most often) the ex-
pert can again solve the problen., i a mes-
sage sulficiently long is available.  These
two methods are not the ouly ones hy any
means that can be used for code work, but
the others are far too complicated to go
mto here.

Having scen that the secrcev that tele-
graphic ciphers are said to enjoy is not so
very secret after all, it will he of interest
to consider one of the latest systems for
secret signalling in radio. Naturally ciphers
can be used i radio in the same manner in
which they are used in land wires. but the
question at once arises: Can a radio signal
be safeguarded against interception hy an
unauthorized listener to the same degree
that an ordinary line can be protected from
a wire-tapper ?

Obviously. while the land wire is localized
along a particular path, which mav be kept
under supervision, radiated magnetic waves
spread out in all directions and thercfore
offer a wider area of attack. Tn the illus-
tration at the head of this article will be
seen a plan develaped by Mr. R. D. Bangay.

DOUBLE-BEAM TRANSMISSION

Two separate transmitters are used. these
being situated some distance apart. The an-

j@

\o\L FILTER
o MLTTEE Towy “

PATTERY- ('},
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AN ENTIRELY NEW AND UNIQUE

MENT TRANSHO, e
(\ :‘:‘“:".1/\- rar .Y‘p;ﬁ"EQ )
SUPPLIES
Detector voltages, 22 to
45, adjustable;

75

A. F. voliages from 90 to Uses

HEAVY-DUTY BETTER-B

A STRICTLY HEAVY-
DUTY POWER UNIT

O t rati is 70 mils at
R. F. voltages from 50 to lsu(;pu " s

R. C. A. UX.280 or

135; Cunningham CX-380 Rectron.

Power tube voltage to 180 Licensed

under patents of

fixed Radio Corporation of Amer.
S ica and Associated Companies.

AN EXCLUSIVE For
FEATURE cycles A.

Tubes and by-pass con-
densers are protec!ed
against excessive and
harmful voltages-

Designed for lasting serv- A.

List price with cord, switch
and pug, 840. Rectifier tube, $5.

Write National Co., Inc.. W.
Pres., Malden,

105-115 Velts, 50-60

‘w\\\unﬁﬂ VEIVET 1@

t:c't‘lq

ice with liberal factors of Mass., for new Bulletin, W.

safety. 124.

NATIONAL:B

Type 7180

A “B” That’s Built for Service

NATIONAL TUNINC UNITS — THE HEAVENL‘! TWINS
More National Tunmq Uruts have been used by sct bmldcts than all other similar components combined.
92

BRO\A”NING & DRAKE

Swandatd wnces

ESESATIRR

Thes OFFICIAL Demga

Standard parts and equip-
ment at money-saving Drices.
with discounts that show you a reai
profit.  Eiectrieal phonograph — pick-ups — latest  Kits.
New A, C. tubes and transfenners—narts for any Cirortt
—power audio cquipmcnt=——s:hort wave sunblies—they are
all i our Mg new 1928 Cuatalegue.  Write for it today,
with discount sheet,  12-hour shipment Suaranteed.

R
(Dan:AsheRadio Co.)

210 North 10T

ST.LOWS, MO.

in three colors—BLACK, RE™

Insure your copy reaching you each mr
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RAJ AH AP TERMINA

SNAP TERMINALS
Instantancsus in Opcration—TPositive Contaet. For Panel,
Ground and Battery Connections.

Patented—Sent. 2ird, 1924

The In-!‘ slud is tapped and furnished with 8-32 serew

This flts ali "B Butteries with serew posts,
As used on

TUNGAR—RECTIGON—PHILCO—EXIDE

B ELIMINATORS

Terminal, complete. ... .|5c. Extra hase studs...

urmshed wit

BAKELITE FERRULES-EN
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“Thanks, Folks!

Orders are
Coming
C'g’?m Fine!”

Mail This TODAY'!

Hampton-anht
128 Darmody Building
Indianapolis, Ind.

Gentlemen: Rush to me today one of your
free 1927-28 catalogs of unusual bargains
in radio parts and accessories.

Name e i }
Address L AL e }
City __Starr *'

-+

Radl() Fans all over the
country are acclaiming this sus
perior Hampton-Wright radio
merchandise. They've found
bargainsgalore,all the products
of the country’s best known
makers, in this new

1927.28
HAMPTON-WRIGHT
FREE CATALOG of RADIO
PARTS and ACCESSORIES

Order this “Book of a Thousand
Radio Bargains’’ and let our merchan-
dise and service satisfy your radio
needs. Join our host of friends. This
is Hampton-Wright’s biggest year —

take advantage of it. TO day !

Mailthe coupon—
"KEEPING PACE WITH RADIO”

HAMPTON-WRIGHT

RADIO PARTS AND ACCESSORIES

BARMODY BUILMMNG

| the dashes.

' SUPER TUNER
I
vaRI{Loop

Compl] Directional  Allocating
EL'M"“ xnd Positive Control

s out
“‘E‘ gs. C3% h: > *“The Undesireable
€ outside “w“h shams without changing dial

rgop or in connection
& + Signal strength of
prennds ;ameed- or Ttor crtuist:cs of loop.

ay e9R © JEALER \r necessary.

o SR
PA UT“;J\ ST, :

404 \,Q'ES

tennas used are of the kind which transmit
a beam of waves; 4. ¢., the radio waves are
concentrated in a narrow path instcad of
being spread out in all directions. These
two beams will intersect at a certain pomt
and it is here that the receiving station is
located. The messages are sent from a key-
ing station midway between the two aerials,
and the keying circuit is so arranged that
neither transmitter sends the entire mes-
sage. For example, it can be so planned
that one of the transmitters sends the dots
of the Continent.l code and the other sends
This is accomplished by using
a key that sends dots in one position and
dashes in the other.

The result is that, while the area of pos-
sible reception by an unauthorized listener
is limited in each case to the line of the
beam, an eavesdropper if placed in one or
the other of these two paths, will pick up
only a part of the message—only a series of
dots or dashes. The only points where the
entire message can be received lie in the
areca of the interscction of the two beams.
The aerial of each transmitter may be mount-
ed on a revolving platform, so that the two
rays can be converged at any point within
the range of the two transmitters, excluding
all others.

As an additional precaution each beam
may transmit a continuous carrier wave, up-
on which the signals are impressed at dif-
ferent super-audible frequencies. At the
receiving station the two ‘“‘supersonic” fre-
quencies are combined to give an ‘audible
beat-frequency as the ultimate effect.

SPECIAL CARRIER SYSTEMS

Even in the case of telephony secret sys-
tems of radio transmitting have been devel-
oped capable of baffling the most determined
efforts of an eavesdropper. If speech is
used for modulating a ¢arrier wave of fluc-
tuating frequency instead of one of the usual
constant frequency, the tuning of the receiv-
ing station must be kept constantly in step
with the variations of the transmitter. Other-
wise, only unintelligible fractions of the
messages could be picked up on an ordinary
receiver.

If the carrier wave is suppressed at the
transmitter so that only one of the side
bands is transmitted, it is impossible to pick
up an intelligible signal with an ordinary
set. This type of reception can only be ac-
complished by using an oscillating system at
the receiving end to supply the missing car-
rier wave and “beat” the side-band down to
audible. frequencies. If, in addition, the sup-
pressed carrier wave is a fluctuating instead
of a constant frequency, the eavesdropper
must keep his circuit oscillating exactly in
step with the fluctuations of the transmitter
before he can pick up an intelligible mes-
sage.

The message can be further garbled by
applying the microphone currents to an inter-
mediate frequency and selecting the lower
of the side-bands for modulating the main
carrier wave. The speech frequencies are
thus inverted or converted from their orig-
inal form into a confused noise. These can
be restored to intelligibility only by revers-
ing the modulating process at the receiving
end: an operation that necessitates two sets
of oscillators. It would seem that these
complications would make for secrecy. A
simple diagram of such an arrangement is
shown in Fig. 2.

In this diagram the original microphone
current from the amplifier is first applied to
a balanced modulator fed by a source of
intermediate-frequency current. The result-
ing side-bands are so filtered that only the
lower one reaches the prmcnpal modulator.
The main carrier wave is generated sep-
arately, the tuning condenser being continu-
ously varied by a motor to keep the carrier

- frequency at a constantly changing value.
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Tealost
edzz‘zon af RADIONEWS

AMATEURS’
HANDIBOOK.

ERE is the greatest Radio

Handibook ever published!
Right up to date—a brand new
edition of the very finest selected
articles that have appeared in
RADIO NEWS, Radio’s Greatest
Magazine, this year.

All new Radio—Plenty of latest
model circuits with blueprint
diagrams, ready for building. This
is the most popular Radio Book
ever printed. The past three edi-
tions were completely sold out.

—And now we offer the biggest
and best edition of them all—116
pages of 1927 Radio complete with
elaborate circuit diagrams and
illustrations and parts. Size 9x12
inches.

Copies are going fast, get your
order in now—or see any nNewse

dealer.
50c¢
ON ALL
NEWSSTANDS

If your newsdealer cannot supply
you use coupon below.

ExpPerIMENTER PuBLISHING Co., Inc,
230 Fifth Ave., New York

EXPERIMENTER PUB. CO., Inc.
230 5th Ave.,, New York, N. Y.

Gentlemen: I enclose 50c. for one copy of the
new 1927 AMATEURS’ HANDIBOOK.

Name .o
Address ...oo.oovvviiiiiiiiiiii L .
City, S11e ..... o.ooooiiiiiiiiiiiee e
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If TUBES
ould Talk:

They would tell you —that only at the’
precise and definitely prescribed fila-
ment current, or temperature, can their

Till the Clouds Roll Dry ‘

{Continued from page 607)

The Aurora is The Master’s private
yacht; one of those vessels originally in-
tennded for an ocean liner, but that smoked
too much when young and got stunted at
250 feet. It’s the last word in floating pal-
aces; besides elaborate quarters for fiity
guests, including a ballroom and a fock of

tucked-gway decks, Je}'ry has_ his own sci- tonal qualities, clarity and sensitivencss
ence suite, being a replica of his land labora-

¢ : . ¥ 3 & == be brought out to the full. That “A”
tory except in space. I’'ve made a couple of | = e N el J battery current constantly varies accord-
week-end trips on the big canoe, and she’s a e A | —==. ing to the age of the battery and state
WOow. . — | \“.% 2. of charge—and operation with too little

The Master goes on, gazing abstractly out or too great current is certain death
of the window. “I have in mind a trip to to efficient tube performance—and too
that point in the Atlantic Ocean farthest quickly, of the tube itself. P[hat only AMPERITE
from land. It will take about three weeks, can automatically supply and control this exact
more or less. What do you say we make a carrent despite battery variation—as long as
cruise of it—get up a party?” sufficient current is to be had. That you should

“I'll ask the family accountant,” I says ’ confuse AMPERITE with fixed filament
“but I'll bet it'll be a pushover.” ' wa£0h Dag :::;;:o“ which do not do the Amperite’s job.
Jerry smiles. “Why, of gourse, we'll have . 5 AMPERITE is sold by dealers everywhere. Price
to consult Doris about the guest list, and Ofyouﬂ $1.10 mounted (in U, S. A.).
f.“d",, Women are so competent along those !’7 b Write for FREE "dmperite Book” of the season's best circuits )
ines. - ion data. Address Dept. RN.
“You've been peeking!” I reprimands. cJU €s and latest conatruction caic. ross Dept RN-12

'“Ii,lﬁ lg(;’mteheo?)];yse.g to dinner tonight and ﬁdi“l’ @ompa'y

“I’ll be there,” promises The Master. “Tell .
Doris to have ham and eggs.” 50 Franklin St., New York

Having only two IFrench chefs, the poor .
hoy don’t get much real food, and he likes to
dine with us for variety's sake. I goes home
and tells the Sweeping Sweetie the glad tid-
ings. If it were anybody else I was bring-

ing home to dinner, my helpmate would REG. U.S PAT OFF.
rave, but The Master praises her cooking,
:de consequently stands ace high with Mrs,
oe.

At six o'¢clock Jerry comes in, and chatter
fills the air until after the coffee, when
Doris gets out a pad and pencil and orders
action.

“Whom do you wish to invite?” she asks.

The Master’s so much of a recluse he
ain’t got any intimate gang except us and
ours, and he pauses before replying.

“Well, there’s Mr. and Mrs. Doc Max-
well, and my cousin, George Gurney.
They’re about the only ones in Brightmere.
And can't we get Tap Jones and Mildred?
Where are they now?”

“H ing in C icut,” I 5.
“I'1 \Ovlnlfgy r’::l(:ﬂlt‘l?eyl’llzl beog{::iclggucerise.”sa)s 3 F .r' D OUBI'E wNE sp EAKER
“And the McKennas, with Shakespeare,

the crow?” .
“Out on the Orpheum,” replies Doris.

HERE IS THE MOST POPULAR 3-FT. DOUBLE
CONE SPEAKER IN THE COUNTRY--Youn

“Out of reach.” can build it in less than fifty minutes. ’ £3.00 EXTRA
“And 1dn’t —" J blushed h - We furnish everything in Kit form with free instructions and blu¢ hrints,  Everybody Is building one,
nd couldn’t we erry blushed heav ; I t
. : : . to0! low price. With this the ACCUSTI-CONE orlginal 3-ft.
ily, “couldn’t we get one or two of the girls e lL &Lt‘.gs.“‘ i‘.‘f:nir?ng‘::o&l’{ the wrue dopih and ‘beauts ot orchestal and h?strrtgn%:?:l Bt
1 1 Truly unequailed in tone quality and the Ereatest speaker in Radin taday. this wonderful speaker,
th?‘,t werg in the AL with o \:'ll‘)i::-huworks on any set, u‘rlujer our ‘“absolute Mohey back if not fully satisfled warantea.” You will admltr
In mlIdsummer, with half the town outa after hegrlnz i:A%:atU ésr |°‘%'§5E'"y spesker selling today for $75 or more. Imitators only imitate
work ?” rins. “Boy, just name the lucky shabe, DUL not = Quiiity
laosies 17 © w ’ 24-INCH ACCUSTI-CONE SPEAKER KIT gtt.
) Accusti-Cone Speaker Unit justable ife-time Guarantee).
“Ask Betty, and ‘Vha’t’,s'her'name—the Cone Speaker Cement 30c. and 50c., Apex Fittings, 25¢. Fon-O-TEX 38 x 38,
red-head—oh, yes, Yvonne. Alhambra Cone paper 75c,, and many other items illustrated in our new
That makes a total of ten. which we de- - CHé‘g; COal'Zalgngg;:teofl‘:ngl\:.TODAY
(24 ¥
cides is enough, there bCll‘lg five C_OI.II)ICS, if Dealers and Jobbers—Write for Accusti-Cone
vou can count on The Master, besides three Attractive Profit-Making Proposition

unmarried officers and a crew of forty able ACCUSTI.-CONE LABORATORIES
seanien. for the girls’ sakes. :

Dept. N

“We'll sail on or about Sunday, July . .
17th,” says Jerry, in parting. “I'll attend to } 4 U T i Steat Klriladalptilay Ba:
all details except the guests themselves: g ‘ff
you'll call them up and make sure that they 4” I! 0 ;
¢an come, won't you?” . ;i

“With pleasure.” - o 3

During the next week I'm busier than a
one-armed fat man with Saint Vitus’ dance
rewinding a honeycomb coil in an upper
berth, but everybody invited is tickled cerise
to come, because after we're through experi-

Lucas Spring Binding Post

A Spring Binding Post unequaled for
service and simplicity. requiring but a
press of the finger to make necessary <one

1 o ti iving vou satisfaeti 1ed, Shows the latest circuits, the newest develop-
mentmg Thc_MaStC(I‘i agrges to take a much ;:c‘_e]?nsmgt: ?o D sl:l:. sﬁ:&:dur:;xc;_lﬁn. ments in radio at startling low prices. (et
needed vacation and cruise about the \West Qingle 10¢, Dauble 15¢.  Mahufacturers. the ‘parts sou want here' and sare moncy. fon

i ] Deal d Jobhers wri . e best in parts, s, complete factary s
Indies, and you ]_(nclw what tlfat means : caters ?&H;h:‘;;:;i f;L:;{ces bullt sets and supplies. 'Orders fllled same (S
The Master, incidentally. is the hardest 654 N. Tatman Ave.. Chicags, 1ll. day received. Write for free copy now l‘L

Barawik Co.. 129 N. Jefferson St.. Dedt. I 11, Chicago, U. S. A.

worker of all. The yacht’s thoroughly gone e i

D N Y B Peiere
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Better by Far

Than any fixed leak in the detector
circuit is the

BRETWOOD
VARIABLE GRID LEAK

Because it allows
adjustment of grid
voltage to maximum
sensmnty for recep-
tion of far - distant
signals, w hile per-
mitting faster dis-
charge of electrons
when receiving
strong local stations,
thus preventing dis-
tortion from this
cause. Therefore a
Bretwood  Variable
Grid Leak means
more miles plus best
possible tone qual-
ity, without any ex-
tra tubes. A pa-
tented  plastic  and
foolprool plunger in-
surc permanence in
holding any desired
resistanec setting
from .25 to 10 meg:.
ohas, as well as very
long life of the leak
itself. As no
rid leak ecan
unction any
hetter than its
grid condenser,
be sure that
vou use a leak-
proof Bretwood
Bullet Conden-
ser, uf mica di-
electric, and of
.00025 mifd. ca-
pacity (another
precision prod-
uct, accurate
to plus or
minus one per
cent.), Get
these two parts
and also get our

FREE

hookups, supplied
with each purchase.
Just fill out and mail
the attached coupon.

Sictwoud De Luxe
0 Leak with
Condenser  Attached

Don’t Send a Solitary Cent!

The Bretwood Leak may be baseboard or panel
mounted. Works the same in any position, No
fluid used.

North American Bretwood Co.,
141 West 45th Street, N. Y, City.

Please matl me at unee nne New and Immroved 1028 Jfodel
De Luxe Bretwood Varlable Grld Leak (price. $1.75) and
attach one Bretwood Bullet Condenser (30 vents extra),
for whieh [ will pay the postman $2.23 on receipt, Both
must he  thé genuing DBretwood  articles, imported from
England.

i\
! e ALERS

il “‘Ec“““'f

phousLREE o |

NETIEHALLY
NOVERTISED

Midfand Wholesale Co.

5116 Ravenswood Ave.

Chicago. I!linots
Dept. RN

over, and made extra-scaworthy, and we in- |

stalls his outfit in the science suite, by tacit
agreement I being his only official assistant
during the trip, with Doc Maxwell to help
in case we needs an extra pair of mitts.
Aside from Doc, and maybe myself, there
ain't anyone on board that's advanced in ra-
dio further than the dial-and-panel stage,
which is fortunate, since nobody will under-
stand enough to ask foolish questions.

Everything’s jake by the 17th, the gang
all being on time and in good spirits. The
day’s clear and balmy, and it looks like a
case of continuous hallelujah, if you get my
intimation. Excepting- George Gurney, we're
all acquainted, and George is congenial, so
we don't have to study each other more’n
a minute before the dirt starts to fly.

“Some hulk, this!” sums up Betty, prome-
nading in a whlte sailor outfit that was
meant for a stiff breeze on the upper deck.
"Gee, what luck-—a month or two and not a

dime to pay for reit or eats 1"

“Altruistic. ain't you?” I grins. “You
sholulda asked for sa]ar\, too, and been nor-
ma e

“And no agent to slip ten percent!” almost
wails the frill. ““But no, Joe, I'm too kind-
hearted for that.. When's lunch?”

“An army isit.the only thing that travels
on its stomach,. I opines. Whereat Betty
gives me a playful sock on the proboscis and
wanders off in.search of a single man, al-
ready having designs on the second mate.

We sails.outa town with the best wishes
of the City Council, the Elks' Lodge and the
Country Cluh Loafers and into a sea of
azure, quict and tangy. Marvel of all, cvery-
one secmms to have taken Doc's advice about
eating and we're under way a full hour be-
fore the first rail bird—>Mildred—sorta wan-
ders downstairs with the green showing
through the rouge. Me, I'm holding my
own, and I mean it literally, too.

For a craft of her size, the Aurora rides
like a million. For an hour or two I wan-
ders about, assisting others to explore, until
it {awns on me that T ain't seen Jerry about,
so I knocks on his door and am bade to en-
ter the science suite,

“Just in time, Joe.” says The Master. “I
was going to scnd for you.

“At your call,” I bows. “What can I do
to mess things up?"

The Master's brought along his wrecked
morris chair, and flops into it for a resting
speli.

“Since you're to be my assistant, Joe, I
thought it would be well i you were to
know the basis upon which this system is to
operate.”

“You told me once,” I states.
sion, wasn't it?”’

“Yes, hut that's merely the beginning.
Joe, have you ever heard of St. Elmo's
fire?

I nods. “Vaguely, in my schooldays.
Ships at sea sometimes run into it.”

Jerry smiles. “St. Elmo's fire is identical
with the bhrush discharge in laboratory ex-
periments: to be practical, it is the passing
of electricity from the atmosphere to the
carth. Is that clear?”

“As a bell.”

The Master continues. “The atmosphere,
then, is saturated with electricity. Lightning
is the commonest form of atmospheric elec-
tricity, and of course the inost violent.
Lightning may be either from cloud to earth,

“Concus-

. or as is more often the case, merely from

strata to strata of clouds. Rain, in provid-
ing an outlet for such electricity, often stops
lightning.

“The earth is normally negative to the
atmosphere, but this is by no means to be
accepted as definite; different sections of the
globe. in various seasons. alter this potential.

“My object., bear in mind. is to create an
intense and if possible steady. continuous ce-
lestial concussion. high enough to be within
the level occupied by rain-bearing clouds,
and at a rate of vibration beyond the abil-
ity of human ears to detect.”
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ight Socket Power -
is within your reach
WHEN you buy a Sterling “B™

Power Unit, you get power
regulation which means tone quality
at its best. You get power for any
set having 4 to 8 tubes including
a power tube. You get l:ght socket
convenience and the utmost in relia-
bility. Atthe remarkably low price of
$28.50, Sterling “B” Power Units
are within the reach of every purse.

A Sterling demonstration will

be a revelation. Any Sterling
dealer will be glad to prove it.

Sterling

“B'" Socket Power

Model Price
R-81 50
“B”Power $ 2 8=
for sets complete

from with
4t08 Raytheon

tubes Tube

THE STERLING MFG. COMPANY
2831 Prospect Avenue »+ <+ <+ Cléveland, Ohio

Build Any Set
but use

ACE _
Hard Rubber -
PANELS

Their high insulating
values msure the utmost
protection against ' leaks
~and - losses which - often
cause poor recepton.

Made with Crackle or
plain Polished Surface in
-all reguiar sizesi
10, T =12 7% 14

SR
o
Tx26, Tx 3(_) inche__f':.

Low prices: at all
dealers or write to

_ AMERICAN HARD RUBBER CO.--
11 MERCER STREET
NEW YORK, N. Y.

Miketi of fommour RADION PANELS
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I nods.
way.”

“You may have noticed that this ship is
almost entirely oi steel, cven to most of the
furniture. There is a rcason for that.”

”YLS )!’

Jer ry just getting warmed up to his sub-
ject.  “As you know, when dealing with
elactricity, opposites attract and likes repel.
Vo induce rain, I shall wilize a large con-
denser as a negative—assuming the clouds to
be positive—this negative to be gradually in-
creased so that positive electricity, always
present in the atmosphere, will be slowly
drawn to it by sheer difference in potential,
incidentally producing a form of thunder vi-
brating so rapidly as to be noiseless to hu-
mans, yet effectively assembling the clouds I
desire.”

I jumps up, excited. “Do vou mean we're
gomg to be struck by Lightning 7 1 demands.

“Are vou crazy?”
“Be calm, Joe,” smiles The Master. “Yes,
'struck” by lightmng, but not in

“I get you, in a vague, dense

we will be

the mannet you doubtless have in mind. The
current attracted to the negative will be
comparatively small, quite nvisible and

thoroughly safe. Strictly speaking, Joe, we
are not dealing with electricity in its com-
mercial form. but with ions.”

“Tons?” 1 repeats. “I've heard you usc
that word before and it don’t translate yet.”

“Nor could I satisfactorily expliin it to
vou, other than to say that it is precisely
what happens when the carth tercepts the
discharge from a sun spot.”

I grins. “That means a lot.”

The \I.{stm hunts a mnmcnt in a stack of
books. “Oh. here it is,” he says. “This vol-
ume will explain more thoroughly than I can
the true nature of ionic force”

“I'"l do my best with it,” I promises.
“Mavbe i1l make it less dense in my skull
if I understand you're going to do a small-
time imitation of Old Sol. and cast a few
spots on vour own hook. Is that the opus?”

“Correct,” smiles Jerry. “When the sun-
spots occur, the weather is visibly affected
for the worse in some localities; the exact
relation between atmospheric changes and
sun-spots 18 not fully comprehendeed at pres-
ent, though sufficiently so to permit my ex-
periments heing based on much more than
mere hypothesis. It is my aim to prove defi-
nitely that our weather is affected by these
ionic discharges. and evolve some means
whereby they can be counteracted. Do you
understand betrer now ?”

“Much.” I savs. “But keep it up.”

The Master leads me into another room.
“You wondered, the other day, as to what
thus was.  Well, it's the principal part of my
svstem for propagating the jons.  Although
the term is not ctvmologically correct, we
shall henceforth refer to this device as the
iome generator.”

Next we goes upstairs and on up the front
mast, which is built more lilke a battleship’s
conning tower, and 'm formally introduced
to the hymo that does the dirty work.

“This instrument is either anode or cath-
ode, depending upon whether we are indug-
ing rain or summoning fair weather,” states
Jerry. “It is my own arrangement.”

Nobody'll argue it with him, I thinks, but
T pokes about and asks a few kiddish ques-
tions, to keep im practise.

“In operation, the ionic discharge will be
at first emitted in the form of a mnarrow
stream, inall like a spotlight drawn down to
a crater image. This will *bhurn’ a hole in
the clouds, to put it simply. Then, in anal-
ogy, we slowly move the beam from ‘spot’ to
‘flood,” widening the circle gradually, until
the entire horizon has been cleared, or as
much of it us we desire. Picture, Joe. the
vista of an immense, round hiatus of blue
sky surrounded by evil, menacing clouds of
rain. A sight seldom to be witnessed, el

“Rather,” T agrees. “Is the apparatus
controlled from up here or down below ?”

“Either,” he replics. “At first, during

Yo can build o Vic-
torecn “Super” and be
assured of quality re-

713

C warited to be sure"oﬂa
Quahty so I'built a

VICTOREEN"

233 }V’ V& %2 g%NNPreszdent e
€ PANY.
on Mortgage ,Bldg clevelarM Q

Frank expressions of approval from
the lips of men who know, are the best

evidence of Victoreen superiority! Those
who have spent much time and money in
an effort to achieve the ultimate in radio,
eventually find complete satisfaction in a
Victoreen Super.
tance, knife-like selectivity and simplicity
of assembly.
qualities which account for the great

Tone brilliancy, dis-

These are the outstanding

sults. Send today for wave of Victoreen popularity in high
the 1928 blue print of 1
the Victoreen circuit, places.
there s no charge.
7AP GEORGE W-WALKER .
MEDCHANDISERS © VlEC'OElEN QﬁoA‘oN’BBno[{lo

2825 CHESTER AVENUE

Regardless of Static

. Curtis of ML,
I got my Aer -O-Liminator. 1

one now  knows pre statin-guatherers.
Antenna) is simple and eusy to install

FREE TRIAL

Make this thrilling test at our risk!
Install an Aer-O-Limigator (Ground
Antenna).  Leave your old overhead
aerial up. Iy out on 2 night when
statle is bad. If you do not get a
wonderful improvement in  freedom
fram siatic, greater selectivity and
clear. sweet tone without interfering
noises, if you can't get good reeep-
tion on statlans that are drowned by
static an your old aerial, you neced
not pay us a ved eent for this test.
Send coupon teday for seientifie ex-
planation  of  Aer - O - Liminator
(Ground  Antenna), proof of per-
formanee. and our ¢onciusive iran
hiound guarantee and remarkahle Kree
Trial ()gcr. Rend coupon today!
u

154 E. Erie St.. Depf. 827-T
Chicago. Il

L LT R P ) g

Gets Far Away Stations Loud and Clear

Radio Engineers and hundreds of users report that Aer-O-Liminator,
the sensational new Ground Antenna, gets better long distance yecep-
tion, almost unbelievable freedom from static and outside noises, fur
;,rcutcr selectivity and marvelously clear and sweet tone quality.

save ‘‘“There’s no such thing as static troubls since
get stations T never
loud and elear I would almest swear they were in the next room.”

In additioh you are free from troublesome overhead ierlals that every-

Aer-0-Liminator  (Ground j £/ \
Talkes but a few minutes. /’; t

Conditions

got lml’urc—su

1 / DD O

]
Curtan Mfg. Co., [}
154 E. Erie St, Dept. 827-T 1
Chicage, I :
DPlense send me at once complete description of 1
Aer-O-Liminator with details of gmrantee Sei- [l
entifie Proof und FREE TRIAL OFFER 1
Name ..ovivonen R A S Sreiaieees J
: L]
Address Kleesimsiadd . o i, Dl i e Seenenan 1

[ |
(611 ERSIE——— PSR — D 0 3

1
Sate ok magdER s s e ]

i

extra-capaciity  Con-
purpoeses meéet  all
tests. MHigh insulation resistance.
One-picee  die-press,  steel  houslngz
Lawnratory treatment
assures dependable serviee,
it all units.  Write for free

&  [ast  Hi-Test
¥ densers tne all

impersious to elimatic changes.
=—moisture content removed,
Mﬂhons in nse '“I'Il‘f 1919,

ntravtive booklet.

I arry Ave N
" Dent

= Chccaun U S A

BLUEPRINTS and COMPLETE DATA

for the

PERIDYNE

Sent Postpaid on Receipt of 50¢. Kit Price on Request.
SUPERHILODYNE
Blueprints $).50. Kit Price on Request.
UGENE G. WILE

E
7 North 10th Street Philadelphia, Pa.
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HIS is News!

Big news for magazine readers of all classes!
lications, we are able to offer you wholesale prices on the best of the standard magazines.

Radio News for December, 1927

You Can

Now, for the First

Time, Order Three Different
Magazines SENT TO THREE DIF-
FERENT ADDRESSES and Still Get the Very

Lowest Wholesale

Prices on Best Magazines!

L

By special arrangement with a number of pub-

Buy your

magazines now under this great offer and you will save half or more than half the price at the single copy

or newsstand rat<»
rates.
you wish.

Never Before Such An Offer!

Never before have magazine clubs been
offered in this way. Always heretofore
all magazines in the club had to be sent
to one person. We have changed all thatl
You can now have all the magazines sent
to vourself, or only one or two to yourself
and the other ones to different persons.

Go In With Your Neighbors

Show this offer to your friends, rela-
tives or neighbors. Give them the advan-
tage of wholesale price on their favorite
magazine! For instance, you'd like 'Radio
News,” one friend wants to renew his
subscription for six months to "Review of
Reviews.“ and another one would llke
"Mlustrated Monthly.” Separately the
price would be $6.00; but you can buy
them now for only $2.991 Less than
half!

Every Magazine for a Full Year

Every magazine (except two) sub-
scription will be for one full year.
“French Humor” will be 26 issues or six

GIVE THEM FO

months. And “Review of Reviews' may
be had for six months if full year is not
desired. If subscriber is already taking
any magazine and present subscription is
not yet expired, mark that name with an
X on the coupon order and subscription
will be added on to present one.

Three Excellent Xmas Presents

What would please friends and relatives
more—What would remind them of your
thoughtfulness so many times during the
year, as a subscription to a nice magazinel
What three presents could you buy for so
little money that would look so big? A
dollar or so apiece wouldn't buy much of
a gift, but think what it buys here. If
you will mark “Xmas"” on the Coupon
Order we will send the first copy of each
magazine to reach the name given just be-

And you will save almost half in nearly every instance over the regular yearly subscripton
Furtherm@¥e, we shall be glad to send each magazine to a different address if you direct, or all to one, as

fore Christmas and will also send a beaa-
tifully engraved Christmas Card announc-
ing it as your gift.

How to Order-—Read Carefully

Before the name of each magazine is a
number. Order by number only. If you
want “"Radio News,”" “lllustrated Monthly™
and “"Success’” sent to you, order numbers
I, 2 and 29. If you want “French Humeor”
(26 issues) and “Hlustrated Monthly"”
and “Success” order 5, 2 and 29. If you
want these three sent to three addresses,
indicate by number which magazine is to
be sent to the respective name. Be sure
to send order coupon properly filled out
and don’t fail to enclose remittance—your
check will be acceptable. Order NOW.
We will be rushed later. Get in early and
get quick service.

CONSRAD CO., 230 Fifth Ave., New York

References: Equitable Trust Co, New York City: Experimenter
Publishing Co., or the publisher of any of the magazines quoted.
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SELECT FROM BARGAINS BELOW:

-~}
et
W

All Magazines Are for One Year Each, Unless Otherwise Mentioned. Order at Once.

THESE PRICES NOT GOOD IN CANADA NOR ELSEWHERE- QUTSIDE UNITED STATES

You get the pair of magazines listed {1) RADIO NEWS {3) AMAZING STORIES |(4) SCIENCE & INVENTION |(5) FRENCH HUMOR-6 mo.
in each column heading plus any one (2) Ilustrated Monthly (2) Illustrated Monthly (2) INustrated Monthly 72) Illustrated Monthly
magazine below, O‘:derkb{s rgfe;:nc: and any magazine below. _and any magazine below. | and any magazine below. | and any magazine belo:y._
:;"::cel: :Elaogv;:irll:. racke n fron REGULAR | OUR PRICE— REGULAR | OURPRICE | REGULAR | OUR PRICE | REGULAR OUR PRICE
(6) American Boy $6.00 $3.99 $6.00 $3.99 $6.00 $3.99 $5.50 $3.69
{7) American Magazine 6.50 5.01 6.50 5.01 6.50 5.01 6.00 4,51
(8) Better Homes & Gardens 4.60 2.79 4.60 2.79 4.60 2.79 4.10 2.49
(9) Boy's Life 6.00 3.76 6.00 3.76 6.00 3.76 5.50 3.39
(10) College Humor 7.00 4.16 7.00 4.16 7.00 4.16 6.50 3.89
(11) Collier's Weekly 6.00 4.66 6.00 4.66 6.00 4.66 5.50 4,39
(12) Cosmopolitan 7.00 5.01 7.00 5.01 7.00 5.01 6.50 4.69
(14) Delineator 7.00 4.98 7.00 4.98 7.00 4.98 6.50 4.69
(15) Etude 6.00 4.01 6.00 4.01 6.00 4.01 5.50 3.66
(16) Everybody's Magazine 6.50 4.28 6.50 4.28 6.50 4.28 6.00 4.09
(17) Golden Book 7.00 4.01 7.00 4.01 7.00 4.01 6.50 3.69
(18) Good Housekeeping 7.00 5.01 7.00 5.01 7.00 5.01 6.50 4.73
(19) Hunting & Fishing | 4.50 2.98 4.50 2.98 4.50 2.98 4.00 2.62
{20) McCall's Magazine 5.00 3.14 5.00 3.14 5.00 3.14 4.50 2.86
(21) Modern Priscilla 6.00 3.56 6.00 3.56 6.00 3.56 5.50 3.29
(22) Motion Picture Magazine 6.50 4.48 6.50 4.48 6.50 4.48 6.00 4.19
(23) Open Road for Boys 5.00 2.69 5.00 2.69 5.00 2.69 4.50 2.46
(24) People’s Home Journal 4.50 2.71 4.50 2.71 4.50 2.71 4.00 2.48
(25) Pictorial Review 5.50 3.75 5.50 3.75 5.50 3.75 0 3.54
(26) Review of Reviews 8.00 4.98 8.00 4.98 8.00 4.98 0 4.76
(27) Rev. of Reviews (6 mo.) 6.00 2.99 6.00 2.99 6.00 2.99 a0 2.74
(28) Screenland 6.50 3.48 6.50 3.48 6.50 3.48 6. 00 3.29
#9) Success Magazine 6.50 3.79 6.50 3.79 6.50 3.79 6.00 3.58
(30) Woman's Home Comp’n. 5.00 3.49 5.00 3.49 5.00 3.49 4.50 3.31
(31) Youth’s Caompanion 6.00 3.69 6.00 3.69 6.00 3.69 5.50 3.47
S . C b. . r----------------------------------------------1
]

Il b i SPECIAL OFFER COUPON! :
g:h?;m;fc,:’:;;:;’:e:“;;::nofinﬂ;il&::;l REGULAR t OUR PRICE : Please Cut Out Along Broken Lines and Mail This Coupon with Remittance, :I
headings plus these: 1 - ; H
(29) Success and (12) Cosmopolitan $9.50 $6.01 ECONSRAD CO., Dept. R, 230 Fifth .Ave., New. Yf"k City. :
(23) Open Road for Boys, (19) : I enclose $.....coocevnne for following subscriptions: '

:—:-:nll_:ln:ieasn:nl:sén;:g;n(:)- Bel‘ 6.60 3.65 : Send Magazine No............._.. to Send Magazine No................ to !
720) McCall’s, (8) Better Homes and : ......................................................................................................... :
Home Journal . h. 7% 6.10 349 & :
........................................................................................................ -
) ,s,,ﬁ,'ff';':;‘dzzé)'°&c€:ﬂff_e, Hu- 10.50 5.99 i Send Magazine No............... to Send Magazine No................. to :
A A i 1
(32) f:gglcarAS':;er?::nand(33) Sﬂ 10.00 7.49 Tl .
(34) Woman's World, (8) Bettor T [t :
B Ho;‘nes and Gardens, (24) Peo- I gend me :
pN[:eillcli:a“;: Jo\lrnal and (35) 6.10 3.69 : Magazine } My Name. .c.ciooiorinciiciirreniier e iee e sevee e ssasssesseesennsnnen e :

. i 1
Please be caroful to mention mum-|These offers not goed in  fy AdATESS —ooerereoeeereee oo eeeneeeseeree s eseseneeeeee s !
combinations. Iside the U. S '-—-------------------------------------n--------!
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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 idhigh
demand—as ship operators, sailing to
foreign lands, and in big jobs on shore.

Study At Home

Radio Institutc of Amcrica offers the finestradio
instruction obtainable—qualifies you 1o pass the

. 8. Government Commercial or Amateur Li-
cense Examination. The costof the courseislow.
Time payments are allowed, And you can study
at home! Mail the coupon now!

RADIOINSTITUTE OF AMERICA
324 Broadway, New York City

== mm e SEND THIS ‘[N-———-—I

RADIO INSTITUTE OF AMERICA
324 Broadway, New York City

i
]
O Pleasc send me full information about your ]
Home Study Course of code and technical radio
instruction which qualifies for the U. $. Govern- l
ment Commercial or Amaceur Radio Licensc.

O Please send me full information on your |
technical course for radio dealers, jobbers and |
salesmen. t

Name._

e

miuor experiments, I shall opefate it from
up here; later, when I begin using heavier
loads, we’ll have to handle it from the suite.”
“Yoo0-hoo,” vells a voice, feminine, from
the deck. The Master looks down.
"You're neglecting us terribly, you two,’
says Betty, the demon sgepper. “Come;
down—it's almost time for dmncx”
Jerry smiles, in his faint 13:1:111@1;

air breeds heavy appetit ; esn't *.-? m
hungry myself.”

“Not like thatgbim giim ,ﬁ“\V:th
her it’s heredity, .ﬁew?i)ther dindd in board-
ing houses for 3 years, and developed an acute
case of Boarder’s sReach. She moved to Los

«Angeles and went crazy in a cafeteria.”

We hits the deck, and Betty. now rein-
forced by Yvonne, another memwory for the
visiting Kiwanis, hooks onto The Master
W xthga wral weapons unlimbered. Al-
thdugh “ve known Jerry for months, this
is the®™ -+ time they've had him where he

cAllr (e %1y, and it looks like a fight
to the “with no odds asked or given.
“&f%, 150t this just the sweetest yacht!”

gushes Yvonne, sticking -onto The Master's
“left arm like a tattoo mark. “I've been
walking all over it and there’s so many per-
fectly adorable places!”

“And the dance floor in the ballroom is
simply per-fect!” puts in Betty. ringing the
welkin on her own. “We're going to dance
after dinner, Mr. Lawson, if vou don't
mind.”

“Not at all,” smiles Jerry. “The ship is
carte Dlanche to vou all. If you'll allow me,
may | have a dance or two with each of
you?”’

How naive! Either of those sweet she-
bas ’'d throw away her compact jor a struggle
with The Master, but he don't realize it,
bless his heart.

Dinner’s served at six, and everyvhody
shows up, except Mildred, who ain’t become
adapted to any roll except that from a bank.
After that we cuts loose and makes merry,
Jerry joining in and actually enjoving him-
self away from his beloved laboratory. The

THINGS DON";"

JUST HAPPEN

That nothing to equal
ghe patented Chasiyn
[/s for accuracy, un-
akability and sim-
fitv of reading has
b&o discovered is why
the big manufacturers of
Batteries use them as
Charge Indicators in

\J

and Power Units.
Easiest to Read
Nothing to Break

Swim all three—<charged fully

Sinks the white—charge still righ?

Sinks the green—charge is lean

Sinks the red—charge is dead.
AL mour dealer. If he can't supply. zend Tie. #6 us.
Clinslyn Cotroslan Cure [ Buattery Terminals protects
cantacts. A fargo tube Is Soc.

THE CHASLYN COMPANY
k 4617 Ravenswood Ave. CHICAGO, ILL.)

sea’s smooth, and there’s a moon.

With two chorus cuddlers to show himn
how, The Alaster takes up the art of Terp-
sichore avidly, and by midnight is well into
the Charleston stage, with aspects of even-
tually becoming a super-het black-bottomer.
The boy's limber, even in the feet; his head

| we all knows is active,

“Oh, Jerry, you dance simply divine!”
breathes Yvonne, who has him in tow.

Doc Maxwell, who's been doing a little
radio duty, reports good weather ahead, and

some-

Glass-Cased Batteries ‘I we all bunks up with dreams of an azure sky

over the well-known coral strand, or
thing,

Several days later we arrives at Latitude
22 degrees north, Longitude 38 degrees west,
which is the nautical way of expressing lo-
cation when there ain't no billboards or mile
posts to guide by.

“Well, here we are,” says Jerry, ordering
the engines to be stopped. “We are now
about as far from land as we can get in this
ocean.”

It’s a heautiful day, not a cloud in sight,
and a gentle breeze blowing. The gang im-

Special Library of Infermation

RADIO PATENTS
nd

TRADE MARKS
JOHN B. BRADY

Patent Lawyer
Ouray Building Washington, D. C.

Cuble address: Telephone:
RADIOPAT Main 4806

mediately decides to go for a swim, auad
tosses over a couple of life rafts to use as
floats. I'm making a dash out to join the
others when The Master highballs me.

“Qh, Joe,” he calls. “Come here a min-
ute.”

“Need help?”

“Not just vet. But I'm going to start the
ionic generator shortly, and when I get the
full power on I'll let you know. It will be
quite interesting to watch what will happen,
and T may need assistance in manipulating
various controls. Keep within call.”

“Do 1 look like Gertrude Ederle®” 1
cracks. “Where could I go and be out of
call #”

The Alaster muses. “You might drown,”

he savs, and I'm the avuncular relative of an

www americanradiohistorv com
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. //” “Now!
{// TELEVOCAL
TUBES

Tor A.C. Sets

Electrify wour set with the New
Televoeal_ A. C. 226 and A. C, 227
Tubes. Using theso tubes. you ean
operate on A. C. rurrent without
“A" Batterier. Thoroughly tested:
genuine Televocal auality ; guaranteed.
Alse use Televoeul T. C. 1124 _and
T, C. 1714 Power Tubes. Now
made with oxide-coated filament,
current consumption is redueed 4
—from %% to 14 amperes.

Televorn] Tuber ure made

in all standerd  types.

RN R R

RN

TELEVOCAL CORP'N
Televocal  Bldg.
Dept. A-4, 388-12th St.
West New Yark, N, Jo

IQUALITY
' TUBES

90 Volt Power
$12.75

Unit

Hums, line noises, etc., positively impossible thh
this new advanced unit. Plug in and forget Non-
acid and noiseless. All detector and intermediate
voltages plainly marked. Simpler to hook up than
dry cells. Operates any type set 1 to 12 tubes.
Gréater volume angd clearness guaranteed. I not thoroughly
satisfied return after uslng 30 days for complete refund.
(Lnwvanteed further 2 vears. Ior 110-120 volts A.C. 25 to
8 eyele c\urent 90 volts. $12.75; 112%. $15.25: 135,
$17.90; 15735, $19.50; 180. $24.00: 20214, $26.00

Also bullt for D.€. cmrent 110 and 32 volts at only $3.00
additional. any size above. Ample stocks—same day ship-
menis.  Simply sav—sship C.0.1). or write for my interest~
ing literalure, testimonials, ete.

B. HAWLEY SMITH

334 Wasbmglon Ave., Danbury, Comn., U. S. A.

rto —uverytb
Iovt est whole
nationally ad

All Ilslzd d jllustrated

Catalog and FREE Call Soo .
132 Pagea of valuable Rad
formation — trouble finding, sel

building — Radio knowledze of all kmda.

Write todsy. BARRY SCEWAKTZBERG PRES

AMERICAN AUTO & RADIO MFG. GO
Dept. {04 American Radic Bldg.

OLD COIN

for sale, free.
coins. 10c.
William Hesslein, 101 K, Tremont St., Boston, Mass.

large Spring
scllmg cata-
oguc of coins
Catalogue quoting prices paid for

Insure your copy reaching you each month, Sub-
scribe to Radio News—$2.50 a vyear. Experi-
menter Publishing Co., 230 Fifth Ave, N, Y.
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