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one glorious voice—
one majestic symphony

A few blocks from your home a powerful station may
be on the air. Other locals—six, eight or ten of them—
may be broadcasting at the same time.

Imagine, now, the satisfaction of tuning them all out and
bringing in distant cities. The air a chaos of sounds,
yet out of that chaos, from across the continent, one
glorious voice, one majestic symphony—the very pro-
gram that you wanted most to hear—and as clear and
appealing as though it were in the next room.

The ability to take your choice—that is what you
want above all else in radio reception. And it is that
very property, built into the Zenith, which makes it
supreme among fineé radio sets. The joy of possessing
such an instrument is all the greater from the fact that
its beauty of design and excellence of construction speak
quietly of its distinction.

Before you choose the receiving set to occupy the place
of honor in your home, be sure to see and try the
Zenith, Its beauty you will recognize at a glance. Its
extraordinary capabilities any Zenith dealer will be glad
to demonstrate.

Dealers and Jobbers:
Write or wire for our exclusive territorial franchise.

ZENITH RADIO CORPORATION

332 South Michigan Avenue, Chicago
ZENITH — the exclusive choice of MacMillan for his North Pole Expedition

@

% Tested and Approved by RADIO AGE %

But They Do More

Super-Zenith Vill—
the ideal radio set
for the fine home

The complete Zenith line ranges in
price from $95 to $550.

With either Zenith 3R or Zenith 4R, sat-
isfactory reception over distances of
2,000 to 3,000 miles is readily accom-
plished, using any ordinary loud
speaker, Models 3R and 4R licensed un-
der Amuo:;: U. S, Pat. No. 1,113,149,
They are NON-RADIATING,

Zenith 4R - - $95
Zenith 3R - - $160

The new Super-Zenith is a six-tube set
with a new, unique, and really different
tented circuit, controlled exclusively
y the Zenith Radio Corporation. It is
NOT regenerative.
SUPER-ZENITH VII~Six tubes—2
stages tuned frequency amplification —
detector and 3 stages audio frequency
amplification. Installed in a beautifully
finished cabinet of solid xrahog-n{c-
% inches long, 16X inches wide, 10%
inches high. Compartments at either
end for dry batteries. Price (ex~
clusive of tubes and batteries) $230
S'L;‘PBR-ZEblI!Tl—l va; Sa(me as Vil ex~
cept—console type. ce (ex-
clusive of tubes and batteries) $250
-ZENITH IX — Console model
with additional compartments contain-
ingbuilt-in Zenith loud speaker and gen~
clrou‘;e 'm.bcbntsrg " Price (ex~
clugive o s and bat-
teries) &N $350

featu .umfc_fﬁ"m o 'new
res ng ers, 1st—
Built-in, patented, Super-Zenith Duo-
Loud Speakers (harmonically synchro=
nized twin speakers and horns),designed
to reproduce both high low pitch
tones otherwise impossible with single- -
unit speakers. Rnd-éeolth Battery
Eliminator, distinctly a Zenith achieve-
ment. Requ no A or B bat-

teries. Price(exclusive oftubes) $550
Price (without battery eliminator) $450

All Prices F. O. B. Factory.

————-————-——_—-—1
ZENITH RADIO CORPORATION, Dept. C-3
332 South Michi A » Chi n.

Gentlemen: Please send me illustrated literature giving
l full details of the Super-Zenith,

|
|
| e |
|
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To choose at will
one glorious voice—
one majestic symphony

A few blocks from your home a powerful station may
be on the air. Other locals—six, eight or ten of themm—
may be broadcasting at the same time.

Imagine, now, the satisfaction of tuning them all out and
bringing in distant cities. The air a chaos of sounds,
yet out of that chaos, from across the continent, one
glorious voice, one majestic symphony—the very pro-
gram that you wanted most to hear—and as clear and
appealing as though it were in the next room.

The ability to take your choice—that is what you
want above all else in radio reception. And it is that
very property, built into the Zenith, which makes it
supreme among fine radio sets. The joy of possessing
such an instrument is all the greater from the fact that
its beauty of design and excellence of construction speak
quietly of its distinction.

Before you choose the receiving set to occupy the place
of honor in your home, be sure to see and try the
Zenith. Its beauty you will recognize at a glance. Its
extraordinary capabilities any Zenith dealer will be glad
to demonstrate.

Dealers and Jobbers:
Whrite or wire for our exclusive territorial franchise.

ZENITH RADIO CORPORATION

332 Scuth Michigan Avenue, Chicago
ZENITH — the exclusive choice of MacMillan for his North Pole Expedition

*

They Cost More

But They Do More

Super-Zenith VIII—
the ideal radio set
for the fine home

Zenith X

The complete Zenith line ranges in
price from $95 to $550.

With either Zenith 3R or Zenith 4R, sat-
isfactory reception over distances of
2,000 to 3,000 miles {s readily accom-
plished, using any ordinary loud
speaker. Models 3R and 4R licensed un-
der Armstrong U. 8, Pat. No. 1,113,149,
They are NON-RADIATING.

Zenith 4R - - $95
Zenith 3R - - $160

The new Super-Zenith is a six-tube set
with a new, unique, and really different
patented circuit, controlled exclusively
by the Zenith Radio Corporation. Itis
NOT regenerative.

SUPER-ZENITH VH == Six tubes—2
stafes tuned frequency amplification —
detector and 3 stages audio frequency
amplification. Installed in a beautifully
finished cabinet of soiid manogany—
44% inches long, 164 inches wide, 10%
inches high. Compartments at either w
end for dry batteries. Price (ex-

clusive of tubes and batteries) $230
SU'PER-ZENI'ITH VI~ Sa.(me as VIE ex~
cept—console type. Price {ex-

clusive of tubes and batteries) $250
SUPER-ZENITH IX — Console model
with additional compartments contain-
" ingbuilt-in Zenith loud speaker and gen~
erous storage batterg space. Price (ex~

X clusive of tubes and bat-

i teries,..........$350
SUPER-ZENITH X—Contains two new
features superseding all receivers. lst—
Built-in, patented, Super-Zenith Duo-
Loud Speakers (harmonically synchro-
nized twin speakers and horns) designed
to reproduce both high and low pitch
tones otherwise impossitie with single.
unit speakers. 2nd~ Zenith Battery
Ehmimlt_‘sor, distinctly a Zenith achieve~ ‘¥
ment. Requires no A or B bat-
teries. Price(exclusive of tubes) $550
Price (without battery eliminator) $450

All Prices F. O. B. Factory.

f— e — — s ——— —— -—-——1

ZENITH RADIO CORPORATION, Dept. C.3
I 332 South Michigan Avenue, Chicago, I1l.

‘ Gentlernen: Please send meiliustrated literature giviog
i full details of the Super-Zenith. I

| Name I

I Address l

% Tested and Approved by RADIO AGE #%
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Earns College
Education

1 o>ntered the mari-
time service of the Radio
Corporation of America
and served several
months on board ship.
I not only had the ad-
vantages of visiting for-
elgn countries at no cost
to me but I was also
able to save enough
money to pay for my
tuition to college.

G. E. Rogers,
Troy, N. Y.

\
ir g
-
Earns $50 to $83
a Week
I enjoyed every one of
your lessons and had no
trouble whatever. Iearn
850 to 853 a week besides
a commission on sales.
Michael DeMarco,
Boston, Mass.

Doubles Salary

I can very easily make
double the amount of
money now than before
I enrolled with you.

T. Winder,
Grand Jct., Colo.

Pay Increases Over
$100 a Month
I am averaging any-
where from 375 to 8150
amonth more than I was
making before enrolling
with you. [ would not
consider 810,000 too
much for the course.
A. N. Long,
Greensburg, Pa.

The Magazine if the Hour 1

Irain at Home for Big Money

zn RADIO/

Thousands earning $50 to $200 a

week in easy, interesting work.
You can do it!

Radio just teems with money making opportunities. Every
Radio set which is sold means profit in somebody’s p ket. Every
broadecasting station erected means big pay for Racio Engincers,
Radio Mechanics, Operators, ete. Thousands are “cleaning up,”
fortunes are being made almost overnight in this fascinating busi-
ness. Big salaries, interesting, easy work, short hours, and a won-
derful future are offered to ambitious men who get into Radio now!

One of our recent graduates is making over $400 a month in his
own business. Another has increased his pay $1,300 a year. Still
another writes: ‘I made $3,500 in one vear working for myself.”

Easy to Learn Radio at Home in Spare Time

Right now Radio is the fastest growing industry in the world.
Thousands of Certified Radio-tricians are wanted to design Radio
sets; to make new Radio improvements; to manufacture Radio
equipment and install it; to maintain and operate great hroadcast-
ing stations and home Radio sets; to repair and sell Radio appar-
atus; to operate aboard ships and at land stations. Employers
write and telegraph us continually, secking to employ our grad-
uates at splendid salaries.

You, too, can easily and quickly qualify in your spare time at
home through the help of the National Radio Institute—America’s
first and biggest correspondence radio school. No matter how
little you know about electricity or Radio, we will guarantee to
prepare you thoroughly for one of the big jobs in a few months.
One of our recent graduates, Bert Roodzant, writes: “I now have
2 license and a good job, altho’ I did not know the difference
between a volt and an ampere before enrolling.”

You Learn by Doing

All materials required for practical instruction are furnished
you free of charge. This is an absolutely complete course now
being offered which prepares you for a Government First Class
Commercial License and the really “big-pay’” jobs in Radio.

Send for Free Book and Special Offer

Wo other field today offers such great opportunities as Radio. Take your
choice of the wonderful openings everywhere. Prepare now to step into the
most fascinating and best paid profession today. Read about the oppor-
tunities open now—the different kinds
of work—the salaries paid. Write to-
day for 32-page hook, ‘““Rich Rewards
in Radio,” that tells how prominent
Radio experts can teach you to become
a Certified Radio-trician in your spare
time.

Important—those who act immedi-
ately will also receive the details of our
Special Reduced Rate. Mail the coupon

Washington, D. C.

quickly as a

r-_————_————-----——-—--h-—-’---

NATIONAL RADIO INSTITUTE, Dept. 53EB,

— ]

I cleaned up 8405 in
one month recently. Not
s0  bad—ig it—for a
fellow who just com-
pleted your course a
short time ago?

Emmet Welch,
Peculiar, Mo.

Triples Salary
I am earning three
times as much as before
enrolling.
Arthur Herke,
Vancouver, B. C.

From $15 to 380 a
Week
Before I enrolled I
was making 815 a week.
Now [ earn from $2,080
to $4,420 a year. I be-

lieve the course will be
worth at least $100,000
to me.
George A. Adams,
Tamaqua Pa,

%'m-q“}k_ " J

. Without obligation send me your book, “Rich Rewards
in Radio,”” which tells all about the opportunitics in
Radio, how sgare_ time study at home will gualify me

Certified Radio-tricizn so I can get one of
these splendid positions, and how your Employment
Service helps me to secure 2 big pay job.

or write a letter Now! Name. ... ; Age
National Radio Institute Street......... s e OCOUPAOD s
Dept. 53EB Washington, D. C. City State
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HE month of March, 1925, will

develop a situation of wital

radio importance. It will not
involve any new or radical change in
the construction of receiving sets. It
will not have any relation to radio
engineering triummphs., It will go
vastly farther than either of those
possibilities. Unless Radio Corpora-
tion asks and gets more delay, the
month of March will do much to
settle the question as to whether
there is a radio trust.

The Federal Trade Commission
doesn’'t seem to care a hoot about
who'’s who. The Commission exhibits,
however, a lively interest in what's
what. The Commission will hear
what eight big corporations have to
say in reply to the charge that they
have entered into a conspiracy to
restrain trade—meaning the radio
trade. The eight big corporations
say it’s all bosh. Radio Corporation
not only says ‘“‘bosh,” but it is highly
indignant that the United States
Government should presume to ask
questions of a corporation that ad-
mits it was organized with purely
patriotic motives.

But what we started to say was
that RADIO AGE will be represented
at that Federal Trade Commission
hearing in \Washington. RADIO
AGE is going to tell the whale truth
about the testimony, It may be that
our thousands of techdically ntinded
readers will not care to have a few of
their diagramsand formulas displaced
by the story of a trust battle in Wash-
ington.

But we insist that our editorial
judgment will be vindicated in the
long run. The scotching of an illegal
radio combine is a job worth while.
I't eventually would mean much tothe
buver of tubes and the seeker of
patents and to the manufacturer who
is weary of leaping into shell holes
when the heavy trust artillery begins
to lob 'em over.

What we want especially to see 1s
a picture of Sarnoff and Boucheron,
the R. C. A. twins, inaction at Wash-
ington.  With the whole country
watching, it ought to be good. Read
our reports on this proceeding.

/@M

Editor of RADIO AGE.
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EVEREADY HOUR

There’s more life in
o e oo o n o ol | Eveready Batteries

“Evercady Group.” Broadcast through
stations

WEAF NewTork W Fl _ Philadelphia Buy Eveready “B” Batteries and you get.elec-
WIi1AR Providence WCAE Pittsburgh . e . s
W EEL Boston W GR  Buffalo tricity in 1ts surest, safest and most compact Forimn.
They reduce yvour operating expense. New de-
velopments in the Union Carbide and Carb - Re-
search Laboratories, Inc., have been converted
into new manufacturing processes in the Ever-
eady factories, Good as they always have been,
Eveready “B” Batteries are much better today.
The Eveready achievement of giving 1uu more
hours of “B” Battery service for less soney has
cut the cost of running receivers ir nalf, and in
some cases the new Everen2;s make “B” Battery
expense only a third of _ hat it used to be.
There is an Eveready Radio Battery for every
radio use.
Manufactured and auaranteed by
NATIONAL CARBON COMPANY, Ixc.
Headgquarters for Radio Battery Information

New York San Francisco
Canadian National Carbon Co., Limited, Toronts, Ontario

rVEREADY

Radio Batteries
—they last longer
7 =4

Q'i‘

Ne. 770.
45-palt
Extra
Large
Vertical
Jor Lieavy
duly
Frice
$4.7%

| S

No. 771,
415 -volt
I!Cll
Battery
improves
qudlity,
saves ' B
Batteries
Price 60¢

%  Tested and Approved by RADIO AGE %
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They
rates on radio merchandise

THE railroad: “ave taken a kick at radio.

have increas - freigi

fifty per ce ‘n the Eastern and Western terri-
tory and one hun.ir:d per cent in the South. There
does not seem te the slightest justification for such

It appears that the railroads
dio industry is not yet sufficiently
good defense. Cold blooded,

an arbitrary actic
helieve the new
organized to mak

isn't it?

The Radio 1 rs’ Association has filed a
protest against d for i -
pension il I on

shall have nad a hea n the manuiacturers objec-
tions. It is expecteu .1e express companies will
follow the example of the railroads.

A special transportation committee of the RMA is
composed of: J. M. Stone, Operadio Corporation,
Chairman; E. N. Rauland, All-American Radio Cor-
poration; [Frank Reichmann, The Reichmann Com-
pany; Arthur [reed, Freed-Eisemann Radio Cor-
poration; Powel Crosley, Jr., Crosley Radio Corpora-
tion; A. U. Howard, Dubilier Condenser & Radio
Corporation; George A. Scoville, Stromberg-Carlson
Tel. Mfg. Company; Walter L. Eckhardt, Music
Master Corporation. This_committee is being strongly
backed by special committees in different parts of the
United States, the chief object being the raising of
funds to defend the radio industry against the railroads.

Every manufacturer, jobber, wholesaler and retailer
in the United States is asked to contribute to the fund
now being raised. Checks can be sent etther directly
to the Radio Manufacturers’ Association office or to
Mr. Arthur Freed, treasurer of the special commitiee,
care Freed-Eisemann Radio Corporation, DBrooklyn,
N. Y. The address of the Radio Manufacturers’
Association is 123 W. Madison St., Chicago.

The reason we call attention 1o this situation is that
if costs are added to the manufacture and distribution
of radio merchandise, the manufacturers will be forced
to charge the public more for their goods. That means
the radio fan will pay the bill, or part of it. Therefore
it is to the interest of every fan to support the opposi-
tion to the railroad and express companies.

ANOTHER device for increasing the cost of radio
is the proposal in some quarters that a tax be
voluntarily assumed by radio manufacturers, the
revenue from which may be devoted to the payment
of radio entertainers. This would result in an indirect
tax on the radio fans. It would work out just as the
added freight tax would. The question as to who shall
pay radio estertainers has been discussed at length
and it seems far from settlement. One important

The Magazine of the Hour

broadcaster tells us he doesnt think it necessary to
pay entertainers because most of them are able to
get more than full value from the publicity they get
from studio announcers and press notices. Many
professional musicians and singers demand pay and
many are pleased to sing or play without direct
remuneration. The American Society of Composers
Authors and Publishers has carried on a hard battle
against the free use of copyrighted music in broad-
casting. The Actors’ Equity Society is now demand-
ing that its members obtain pay for their contri-
butions to the nation’s entertainment. Some stations
in the East are paying their entertainers. It is a
problem tHat the broadcasters themselves will have to
settle. It may be found advisable to put a tax on
manufacturing and thus indirectly tax the buyers of
sets. But some aspects of the demands of entertainers
appear 1o be somewhat extortionate. Thereisno hurry
about a settlement, as the present entertainment is
pretty fair.

HEN will the sale of radio sets reach the satura-
tion point? A long, long time from now. There

are said to be 14,000,000 talking machines in use. It
1s not improbable that the ultimate number of receiving
sets will equal that number. In view of the fact that
the radio receiver is a more fascinating musical instru-
ment it is likely that the figure, 14,000,000, is con-
siderably too low. There are 17,000,000 automobiles
in use. It does not seem improbable that as many
radio receivers eventually will be installed. Some
observers predict that 20,000,000 will be the ultimate
figure. Anyhow it is quite apparent that we are far
short of the saturation point. This is more interesting
to the manufacturer than it is to the buyers of sets.
But it is vastly important to the public. It means
this cultural, educational humanizing radio influence is
to be extended beyond its present boundaries.

HE CHICAGO Civic Opera Association has closed

its season in Chicago with a deficit of $25,000 more
than last year. The managers of the opera are wonder-
ing why the music-loving public has failed to respond
to grand opera as in former years. Many reasons have
been set forth, such as the choice of lesser-known operas,
the singing of the operas in foreign tongues, etc. But
if we were asked to state our opinion frankly, we'd
venture the statement that grand opera in Chicago
wasn't a success last season because it wasn’t broadcast
over the radio. After the 1923 season the Association
discontinued its policy of broadcasting three per-
formances a week because it felt radio was “keeping
people home instead of sending them to the opera. This
year’s experience proves their excuse hardly holds water.
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What

Rc]zab]e Radio
Means to You

ALI-’Am ERICAN

Guaranteed
Radio Products

Standard Audio Transformers
3 to 1 Ratio, type R-12 ., . §4.50
5to 1 Ratio, type R-21... 4.75
10 to 1 Ratio, type R-13 ... 4.75

Power Amplifying Transformers
{Push-Pull)

Input type R-30......... $6.00

Output type R-31........

Rauland-Lyric
A laboratory grade audio

transformer for musxc1 -
lovers. R.500.,.... $9.00

Universal Coupler
Antenna coupler or tuned r. f.
transformer. R-140...... $4.00

Self- Tuncd -
R. F, Transformer J===="

Wound to suit the —

tube. R-199$5.00, R-201A$5.00

Long Wave Transformer
{Intermediate Frequency)
(15-75 ke.) R-110....,...., $6.0

10,000 Meter{30kc.)
Transformer
Tuned type (filter or
input). R.120, $6 00

\gJ

Radio Frequencv Coupler
(Osciliator Coupler). R-130 $5.00

{ An assurance that, when you try out a hook-up, you can
rely on your instruments to give you a fair test. L A knowl-
edge that each part has been put to such searching tests that
its proper performance, under any conditions, is assured.  In
short, a conviction that each individual part will continue to

Super-Fine Parts
Consistingof
thrce R-110’s,

one R-120 and
oneR-130 $26.00

All-American
Reflex
Receivers

Complete re- @
ceiving scts with | 5 -"p--n--
extraordinary e B
range, volume =< ‘
BE.

do its work year after year.

-

Two pleasant hours spent with the RADIO KEY BGOK will acquaint
you with the essential facts of modern recepticn, and how to enjoy

= it at its best. Ten cents-—coin or stamps—brings the KEY BOOK.
instructions for wiring, All-Amax

RAULAND MANUFACTURING CO. instructions or Amax
PIONEERS IN THE INDUSTRY All-Amax semor"'rai;c'e' -tube)
$42.00

2680 Coyne Sireet . - Chicago

ALL-AMERICAN

\Largest Selling Transformers in the World 3

and selectivity.

All parts [, 3emes
mounted on S Ausshes e
panel and baseboard, with full

vl )

%  Tested and Approved by RADIO AGE %
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TAK = THE GUESS
K OUT OF
LADIO

-T PARTS

USE =

B-T LIFETIME
CONDENSER

Type  Capacity  Price
-7 125 M. NLUFE. 3425
L-11 250 M. M.F. 4.50
L-23 $00 M.M.F. 5.00
L-35 725 M.M.F. 650

B-T LOW LOSS
TUNER

Made in two types for
Broadcast and Short Wave
work.

Rangescovered withanL-11
Lifetime Condenser.

Type B 200to 565 $5.00
TypeSW 50:0150 5.00

N\

5 ¥'s reputation for never having
put ou art that was not a con-
timued success meansa great deal to
you. Itmeansthatyoucanbuild any
tried and proved circuit, using the
proper B-T parts, and be assured of
goodresults. Buy proved parts—not
experiments. Use B-T apparatus.

READ WHAT OTHER
PEOPLE HAVE DONE

Tito Schipa, the world's greatest tenor,
praises the ‘‘Nameless’’ set installed in
his apartment at the Congress Hotel,
Chicago, a few blocks from several power-
ful broadcasting stations. Part of his
statement follows:

““After using several other well-known
radio receiving sets and discarding same,
to say that I am well pleased with your
set is speaking very mildly. The volume,
selectivity, quality of tone and ease with
which distant stations are tuned in
whilst other Chicago stations were radio-
casting, was simply marvelous and al-
most beyond understanding. I suppose
that you will hardly believe me when I
tell you 1 tuned in 42 stations my first
night, Monday, December 8, 1924, in-
cluding one Pacific coast station, KH]J."

Roanoke, Va., Dec. 26, 1924.

I have completed your No. 1, using your
tuner and condenser. It is the clearest
and most powerful regenerative set that
I have ever heard. C.F. K.

Denver, Pa., Dec. 23, 1924.
Have just received my certificate showing
that I have received European stations.

I used your tuner and condenser.
F.B.

Kirkwood, Ga., Dec. 24, 1924.

I enclose a list of 54 stations received on
the B-T No. 2. I find it better than any
set [ have ever listened to. V. H. S. Jr.

The Magazine of the Hour

B-T KIT No. 3

Contains three 3-Circuit
ransformers, three type
L-11, Lifetime Condensers,
one Control Condenser with
Dial and complete Blue
Prints and Instructions for
building the Nameless
.................................. $26.50

B-T KIT No. 1

Contains three 3-Circuit
Transformers only...$10.50

NAMELESS
BLUE PRINTS

Sold Separately for...$1.00

B-T AIR CORE
TRANSFORMER

Ranges covered with an
L-11 Lifetime Condenser.

Type AC-3 (200 to 565—
adjustable primary)._.$3.50

Type AC-1 (200 to 565—
fixed primary). $2.50

F

GET YOUR COPY OF
BETTER TUNING

A 40-page book, containing hook-
ups {B-T No. 1 and No. 2 are in-
cluded} construction, tuning and
general information en c¢rystal to
multi-tube sets. Has helped thou-

BREMER-TULLY MFEG. CO.

13 H g 3
See your dealer'or send 10¢ for a Ploneers Of Better Tunzng

postpaid copy. [

532 SO. CANAL ST. CHICAGO, ILL.
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SeLecTING storage batteries of the
right size and capacity is necessary,
not only for the best reception, but
also to arrange the time between
chargings to suit your convenience.
The Prest-O-Lite Chart now
makes this easy. Illustrated above
is a section of the master chart
showing Prest-O-Lite “A™ Bat-
teries for 5-volt tube sets. If your
set has these tubes, you will find, in
the fifth column, the Prest-O-Lite
“A™ Battery that fits it exactly.
Two sizes are recommended, but the
larger capacity battery will be found
more desirable unless facilities for
frequent and easy charging are pro-
vided. (The days between charg-
ings are based on an average use of
your set of three hours a day.)

Thousands of radio dealers have
the complete chart, showing you
also how to select Prest-O-Lite “B”

New York

What size batteries
will work best in your set?

THE PREST-O-LITE CO., Ixnc., INDIANAPOLIS, IND.

g %-
\4 WHRL 8 LRR

A BATTF.RY - BATTERY

Batteries, as well as Prest-O-Lite
“A" Batteries for peanut tube sets.

You'll prefer Prest-O-Lite Storage
Batteries because of their special
features designed for better radio
reception. Improved separators and
plates insure steady, unvarying cur-
rent and years of life. They're easy
to recharge. Handsomely finished
to go well with the finest sets.
Prest-O-Lite Batteries offer you truly
remarkable savings. Though stand-
ard in every respect, they are priced
as low as $4.75 and up.

Let the Prest-O-Lite Chart guar-
antee you batteries scientifically
correct for your set. It is’endorsed
by the world’s largest electro-
chemical research laboratories. See
it at your dealer’s—or write for our
interesting booklet, “How to fit a
storage battery to your set—and

how to charge it.”

San Francisco

B e e ;
W L e R o g v F d :’3
A RTH R
4 .
.' -—vﬁ__ar o AL e ’b}' i
I Type Toral | Recommended E ‘\*?L 1
e ’“" o Rated | Prest-O-Lite “A™ Batteries . A y
b Towm [ Tober < T T T T #
e {00t- aote) o { oo Io""""
| 69 WHR 22
1o 1 ! : -
| S e7WHR | 16 |I& o | E
2| UV-200A | YA 67 WHR 33 f 1 1
2 1 UV-200 134 611 ‘:;H.R _22 o {
1 UV-201A J 69 WHR 17 424 :
oW ' )
4 1 UV-200 1 SILIRHR | 21 | t g ."1'3.:‘; E
5.Vol 2 UV-201A a2 69 WHR 14 e e oIRa b
-volt i - @WHR | 22 | il &
e Tubes & el ME 67 WHR 16 >
ki 3 1UV-200 5 G3RHR | 22 [F% s
-',‘;‘_'.c. E;,",”;":‘,: b ! % Jsuvaaoa | o Whm s (B oy y
e able ] | enWHR | 22 L 3
5 * L
o C-30JA,DV-2and | S uv-ae1a | 1 © I .69 X
-‘2 £ } UV-201A nr%al:- | it 69 WHR 17
S terchangeable . 1 UV-200 2 | 613 RHR 1“__4
e 4 UV-201A | e11 WHR 13
7o s11 RHR n
" g & . 13 }— ——o — —
KL e A oo wim 15_ |5 Write today for
LR 5 2 69 KPR n |, ]
T 3 3 UV-11A 67 KPR 15 5 R this free booklet
- ol ‘R
<8 2 69 KRL | 22 } RN Whether you have 2
s R ek [~ | STRPR LI Ji f| woareny | onetube ser or most
na . thaa Jamperes.; | o oOKRL | 19 || advanced multi-tube
- [ SR e e, 69 KPR J' 16 ||t outfit, you'll find a fund
;f_ﬁ..” T e e of interesting informa-
. v el 3 e tion 1 our booklet,
b = s eyen i L oA s
i k How to fit a storage

and how to charge it.””

This booklet gives
you the complete Prest-
O-Lite Radio Chart—
technically accurate rec-
ommendations covering
both " A™and "B stor-
age batteries for every
type of set.

In addition, there is
much vitally important
data on battery care and
upkeep—information
that any radio fan will
find of real value in
keeping his set at its
maximum efficiency.
Write for your copy
right now

7
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In Canada: Prest-O-Lite Company of Canada, Ltd., Toronto
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Montgo

Chicago Kansas City

St. Paul

Radio Headquarters

Why not buy your set or parts at Radio Head-
quarters? Only tested and approved radio equip-
ment is sold. Every set sold by us is guaranteed
to give satisfactory results.

The best Radio Experts made
this catalogue—men who devote
their entire time to Radio—who
are up to the minute with every-
thing new, who tell you the best
hook-ups, who have selected for
you the best tested parts, who
have chosen the best sets—so
simple that you yourself can
easily install them—so reliable
that we guarantee them to give
satisfaction.

Write for your copy of this
Catalogue. See for yourself the

ESTABLISHED 1872

d’s Radio (atalogue

low vrices. Buy your radio at
Radio Headquarters.

Qur 53 Year Old Guarantee

Ward's has dealt with the Amer-
ican people for 53 years under a
definite guarantee of ‘“Money
back if you are not satisfied.” All
our Radio sets are guaranteed to
give satisfactory results and back
of this guarantee is a proven reli-
ability that for 53 years has not
been questioned. Address our
house nearest you. Dept. 18-R

metry Ward &Co

The Oldest Mail Order House is Today the Most Progressive

Portland, Ore.

Oakland, Calif.

Ft. Worth
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An Up-to-Date Radio Survey—

HowSUPLER-POW,

undertaken what is technically
known as "‘super-power’ broad-
casting yet, but nine Class B stations
have been authorized by the Department
of Commerce to increase their power over
1,000 watts, and so far results are satis-
factory. Before many months there will
be about thirty of these high-powered
broadcasting stations on the air, carry-
ing their programs to ever hamlet and
farm where fairly good radio sets arein use.
Although some of these stations have
been operating for three months, com-
plaints received by the radio bureau of
the Department of Commerce are few
and are considered as inconsequential.
“The development of increased power
in broadcasting to date has been suc-
cessful, and the Department stands ready
to grant further licenses to applicant B
stations which are qualified,” W. E.
Downey, recently appointed Technical
Radio Expert, declared to the writer.
““Two more stations have been authoriz-
ed to make a second step in power,” he
continued. “WEAF of New York, and
KGO, at Oakland, Calif., were success-
fully operated on 1500 watts without
causing undue interference, and recently
were increased to 2000 watts without
complaint from local or distant fans,”
he pointed out, explaining the Depart-
ment’s regulations for the use of in-
creased power. Authority is granted
only in an experimental way to class B
stations, to increase their power to 1500
watts, which may be increased from time
to time in steps of 500 watts up to 5000
watts or SKW, which is also the limit in
power of most broadcasting transmitters.
But regulations provide—and this is
the main point, that the field supervisors
of radio are satisfied that no undue inter-
ference has been caused with other
stations or with receiving set results.
Applicants agree to reduce their power if
the Department or its representatives
deem it necessary in the interest of the
public, but not one has been ordered te
do so.

! MERICAN broadcasters have not

Must Be a Limit

TODAY the Department feeis confi-
dent that the experiment is a success
But at the same time realizes that there is

o]

A Monthly Publication
Devoted to Practical
Radio

By CARL H. BUTMAN

Very Few Complaints
Received by Officials

a limit. If all the B stations increased
their power, complications might arise—
there would be little doubt of this if all
seventy-nine stations of this class went to
SKW and stayed there. Such a situa-
tion is not anticipated for some time
at least, however.

Such reports as have come in indicate
that increased power is causing some
interference, although it is not considered
as serious. Right here Mr. Downey
pointed out that the Department is soon
advised when a serious condition arises.
It is flooded with telegrams and letters,
just as was the case when the fight
against increased power was staged at
the time of the last radio conference.
Thousands of fans, many of whom have
since changed their minds, protested
against so called ''super power,”” fearing

e R o

{Harris & Ewing Photo]

W. E. Downey, recentlyappointed radio tech-
nical expert of the Department of Commerce
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that a monopoly of the air was planned
and that local stations would be blanket-
ed. Some even went so far as to worry
about the safety of their own receiving
sets, which they feared might be damaged
by this “super’” bugaboo. Nothing to
compare with this flare-up has occurred
since the first high-power experimental
license was granted to WTAM at
Cleveland in November.

An observer on the Pacific coast reports
that he doesn't notice any more inter-
ference there now than there was on 500
watts, and he has two stations—KGO,
Oakland, and KFI, Los Angeles, to test
on. Two Florida fans complain of
difficulty in separating KFI from stations
WCAP and WRC at Washington, all
of which are on the same wavejength.
This situation is also reported locally
in Washington. From New Mexico two
other listeners coinplain that since the
increase in power, a Los Angeles and a
Dallas station interfere, although they
are ten kilocycles apart. These letters
are typical, although one other kick is
interesting. Some fans in Cleveland and
its environs complained of increase
in power by WTAM before the increase
was authorized and before this station
boosted its wattage. This type of com-
plaint is classified along with the ‘“‘buga-
boo chasers,” which do not worry radio
officials.

Generally, Mr, Downey says that some
difficulty is reported in the form of a
clashing of side bands, although there is
no heterodyne whistle. This effect pro-
duces something like the result when two
people try to talk over a party telephone
line at the same time, or similar to
“cross-talk™ of some telephone systems.
It can be overcome when good sets are
well operated, he feels certain. :

10 Kilocycles Apart

HERE the official paused, and gave
the writer an earful! ‘‘All these B
stations which have been granted in-
creased power are on wave bands sepa-
rated by at least ten kilocycles,” he said,
“and most of them are 500 miles apart.
If we authorize increased power to two
stations in the same city, they should
operate on remote channels, at least
100 kilocycles apart. \With this system
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in operation, the reaction th Ifan_s
will be in exact proportion he selecti-
vity of their sets. Tb.ce complain
will probably be opui ing rly  de-
signed sets which arc i ve, oOr
they will be listener: = :};‘_0 tune
their sets. It is usuall; ~ E] of fan
who complains most bic Ly e v By (e
cuse. We must face thi f?ch ent on.

“Twostations on i¢-‘tical wav: engths
on opposite coasts, 1 c¢h did not inter-
fere at all when using 900 W :'tar:cae);

interfere and they do S0
when they wuse 1°
watts.”

This also may arp

to two stations only
IUES apre—a, -

Downey expe:ts s
difficulty with inc
poywer.

“On the other h
he pointed ot
extend the scope of
stations tremendou
it overcomes static c
siderably; it will
doubtedly improve £
mer-time and prob
daylight transmis
and will decrease fa«
This means a lot to
all over the country,
will be able to pick
more stations, and
more to the small sce
owners who previously
got only a very few
neighboring stations,”” he
concluded.

The nine B stations now authorized to
operate at over 1000 watts, with their pow-
er and wavelengths are listed as follows:

Wave-

Pawer- length

Station Owner Location . walts meters
WEAF A.T.&T.Co.. New York, N. Y, .... 2000 492
KF1 Anthony, E. C. ..Los Angeles, Calif..... 1500 469
KYW  Westinghouse Ca. Chicage. IlL.... .. .. 1500 535
WBZ Westlnfhoune Co. Springfield, Mass . 1500 333
KGO  General Electric OQakland, Calif........ 2000 309
WGY General Electric Schenectady, N. Y. 1500 380
KFKX Westinghouse Hastings, Neb. 1500 288
WOC  Palmer School  Davenport, lowa..... 1500 484

WTAM Willard Bat. Co. Cleveland; Ohio. ..... 1500 390

It is understood that there are eight
more Stations contemplating an increase
of power to 1500 watts. Two of them
ordered SKW sets from the Western
Electric Co. They are: the Zion Insti-
tute station in Illinois, WCBD, and the
Crosley Co., at Cincinnati, WLW.,
QOthers reported as planning to install
higher-power sets are: WSALI, the U. S.
Playing Card Co., at Cincinnati; WCCO,
Washburn-Crosby Co., at Minneapolis;
KOA, the General Electric Station at
Denver; KPO, Hale Brothers, at San
Francisco; WEAY, the Iris Theatre, at
Houston, Texas; WLS, Sears Roebuck,
Chicago, and WTAS, Chas. Erbstein,
Elgin, Il

In case these stations apply for licenses
and are O. K.'d by the Department, there
will soon be seventeen high-powered
broadcasters on the air. About eight
more stations are said to have planned
additional power, but their names are
not available.

No Power at 2500 Watts

O station has yet applied for 2500
watts, and no actual super-power
broadcasting license is on file, although

to Seriously interfere with each other. y
ceptions, for they are not very far apart, but Government officials assure
radio fans the air will not be congested by the strong stations.

March, 1925

rumors have it that the contemplated
super-broadcaster of a large corpora-
tion in the neighborhood of New York, is
to become a reality before many months.

QOutside the United States the urge
for more power is also felt.

The operation of a set with between 5
and 10 KW power in Canada is said to
be successfui. A new British broadcaster
rated at 25 KW, but capable of 100 KW,
is being erected at Daventry to operate
on 1600 meters. It is heralded with any-
thing but fear of interference, even in that

The map showing the first distribution of super-power broadcast-
ing stations throughout the country. Note that no two are close enough

small territory, compared with the
great expanses of the United States. It
is hoped that the British super-station
will carry programs to crystal-set owners
within a radius of 100 miles, which is
something for this type of fan to look
forward to indeed. France has a 20
KW station in operation.

Here in the U. S. A,, officials and most
fans are pleased with the development of
higher powered broadcasting and look
for better transmission and reception
throughout practically every state of the
Union.

Broadcasting will not become all
high-powered, however; some stations,
like WHAZ at Troy, are satisfied with
500 watts. WHAZ claims the long-dis-
tance record of 10,000 miles and reports
regular reception in thirty-two states—
the British Isles and Europe. There
will continue a need for medium sized
and even purely local broadcasters, and
certainly there is room for all types.

What's Going on

HAT Secretary Hoover and his

radio force is trying to do with
the wavelengths in the broadcast field
seems to be a mystery to many fans,
despite considerable comment in the
press each day. Briefly, he is trying to
improve conditions in the broadcasting
trafhc, and has put every available
channel in use.

When the Third Nationa. Radio Con-
ference met in Washington last Octo-
ber, a plan Jfor the reallocation of wave-
lengths in the whole field of radio trans-
mission was proposed, chiefly in an ef-

KGO and KFI may prove ex-

The Magazine of the Hour

fort to reduce interference and to create
more channels for the growing broad-
casting service. At that time there were
519 broadcasting stations of three classes.
They included fifty-seven class B, or
higher-powered stations; seventy-eight
class A, and 382 class C stations, the
last stations on the original broadcast
wave of 360 meters. Many more stations
were contemplating transferring to a
class B status, but wavelengths were
getting very scarce in that group, where
each station desired and expected an
individual and exclusive
air route.
Developments in the
past year had shown
that many stations were
reaching a position in
type of programs, terri-
tory covered and relia-
bility of equipment,
which made it desirable
to grant them exclusive
wavelengths and more
power in the interests
of high-class programs
and public service. This
was done gradually and
fifty-seven B stations
were on the air when the
conference met, besides
which about twenty
more had applied or
were preparing to ask
for a class B status.
After considerable delib-
eration, the conference
1aid out a plan for alloca-
tion which would pro-
vide forty-seven separate channels for dis-
tribution among the class B stations, some
few of which would have to use the same
wavelength. Distance and time, it was
believed, would make this practical.

But the class B applications began to
increase, and when the field representa-
tives of the Department tried to argue
with the owners of high-powered stations
to split time and shift their channels,
difficulties increased materially. The
original conference plan had to be aban-
doned.

During the past three months, the
radio experts of the Department of Com-
merce have tried out several other plans
for increasing the number of channels
in the band alloted to the B stations,
but to date they have arrived at no
practical scheme which insures a satis-
factory arrangement between the broad-
casters and the fans.

‘*C"” Stations Gone

HEY have eliminated the old Class

C stations which have carried on
on the 360 meter wave. The others have
either transferred to Classes A or B, or
dropped out. No more Class C stations
are being licensed. This leaves only
two classes of broadcasters, except for
two stations carrying on experiments
under what is termed Class D, or de-
velopment licenses.

The real problem before the Depart-
ment of Commerce concerns redistribut-
ing the Class B wavelengths without
making the interference worse than it is
today.




RADIO AGE for March, 1925

The Magazine of the Hour 11

enetrating Through the “Locals”
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From the rear. Two ordinary low loss three circuit couplers and twe low loss condensers ferm the tuning elements of this five

tube receiver.

and it's ¢asy to see where they are placed.

i ADIO reception
may easily be di-
vided into two

main sections—local and
distant. Conditions con-
ducive to both are not
necessarily the same,
and each branch of reception finds condi-
tions not met i1n the other. Generally
speaking, local reception predominates
and as far as city dwellers are concerned,
ordinarily prevents much DX listening
until the nearby stations sign off.

A receiver capable of penetration
through local opposition is more or less
of a rarity, just because such a receiver
is rather difficult to tune and is so very
sharp in its dial settings that it is not a
simple matter to set the dials just right
even for locals. Therefore, it seemed to
me that some sort of change-over switch
which would very greatly sharpen the
tuning when DX reception through
locals is desired would meet the problem
most effectively.

And to permit of good distant recep-
tion, it goes without saying that two
stages of radio frequency are requisite.
To permit handy tuning, the two-dial
method seems superior to the three,
inasmuch as nature saw fit to endow us
with but two hands and we are not yet
sufficiently dexterous with other ap-
pendages to call upon them to twist a
third control. Therefore, the penetrator
includes a stage of tuned radio frequency,
a stage of transformer-coupler radio

A Double Duty Set—Twice

Tuned and Twice Regenerative -

By BRAINARD FOOTE

frequency, a detector and two stages of
audio—five tubes in all. To vield the
very best of sensitiveness, a regenerative
control is embodied in both the radio
frequency tuned circuit and in the de-
tector.

O SUIT these specifications, two

standard three circuit tuners or
couplers are employed; one to tune the
R, F. amplifier and another for the
detector. In each case it is necessary
to reduce the number of turns on the
tickler coils to about 13 turns, although
otherwise the instruments are used as
manufacturerd. [t is not essential that
any particular style of coupler be selected,
so long as the low loss type of construe-
tion is adhered to. The primary should
have approximately six turns of fairly
heavy wire and the secondary about 45
to 50, depending somewhat upon the
size of variable condenser called for.

The views of the outfit reveal an un-
usually large size of panel and cabinet—
possibly a drawback on account of the
increased cost of these parts. The choice
of so large a layout was made following
tests of spacing between instruments

Wide spacing for reduced losses is a noteworthy feature and explains the Jarge size of the set, There aren'’t many parts

made throughout the
recent transatlantic
broadcast tests. With
close to the
and fairly
near each other, although
at right angles, volume
from the stations across the water was
fair, but with much wider separation
the losses of various sorts were so re-
duced that very pleasing results were
obtained from English, French and
Spanish stations. KH]J's transmission
was followed in the same manner (in a
location near New York) and improved
results always followed when the in-
struments were spread far apart.

The front panel shows quite well just
how the various instruments are situ-
ated. Along the bottom are four rheostat
controls, the first for the two R. F. tubes,
the second for the detector and the other
two for the two stages of audio. Between
them are three jacks, for headphones;
one stage for local loud speaker work
and two stages for DX loud speaker
work. The rheostats are all included
to give 100 per cent flexibility of control.

Main Tuning

UST above these and at the center is

a battery switch, whereby all tubes
may be turned off without necessitating
changes in the rheostat dials, these al-
ways being left at the best operating
points. The two large dials control the
two variable condensers by which tuning



12 RADIO

AGE for Mi e
is accom-
plished. These
ought to be of
the vernlier
type unless
there are wvern-
ier attachments
on the con-
densers. Above
each tuning
dial is the tick-
ler dial for the
particular
coupler tuned
by the con-
denser under-

neath. And be-
tween the vick-

ler knobs is |
found the most
important feat-
ure of the set
in one respect:
the penetrator
switch. This
is a double pole
double throw-
jack or anti-
capacity switch
and it is con-
nected so as to
reducethenum-
ber of turns
not only in the
antenna coup-
ler but in the detector coupler primary
winding as well. Ordinarily, low loss
three circuit couplers are constructed
with a six turn primary winding. \With
the switch, these priruary coils are tapped
at the second turn so as to change to a two
turn primary in each case and in that way
gain a remarkable degree of selectivity.
By having the two coupling settings,
we are enabled to use the 6-6 setting for
local reception, the 2-2 setting for DX
reception through locals, and the 6-6
setting for DX reception when the locals
sign off the air. Of course, greater vol-

{ocal stations.

Front panel of the Penetrator.

The Magazine of the Hour
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ume is to be had with the 6-6 position
of the penetrator switch, but on the 2-2
setting it is possible to hear dozens of
distant stations through the locals that
would never be gotten at all with any
receiver of average coupling. And when
the locals have finished for the evening,
it i1s a simple matter to ‘““lop’’ the switch
over the other way and receive the DX
fellows with much more volume and with
greater ease of dial adjustment,

The alteration in coupling has no
effect whatsoever on the dial setting of
the condenser tuning the detector cir-

e
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cuit, so that

The four rheostat dials aren’t touched once; they
are set, since the battery switch turns tubes on and off. Two large dials accomplish the
tuning, and smaller ones above them control sensitiveness when DX is wanted. A
switch alters the coupling in two places to bring great selectivity for DX reception through

J
o

(00

\

000

0
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the settings of
this dial should
be “logged” for
reference. The
dial readings of
the other con-
denser change a
half degree or
so when the
switch is moved
across, but they
agree so very
closely anywayv
that the set-
tings of one
dial are suffici-
ent for tuning.
In the case of
the detector
dial, the set-
tings can be
read to half a
degree or even
less if one wish-
esand the elim-
ination of a
third tuning
dial or a 2 stage
R. F. outfit
greatly simpli-
fies the matter
of dial listing
and tuning for
a station time

and again.
In the Country

EADERS of RADIO AGE who are
not included in urban populations
where the DX local problem isn't so acute
may be interested in the value of the
penetrator switch to them. In a location
150 miles south of Washington, D. C., in
Virginia, the penetrator was installed with
a 6 by 2 foot wire screen ground and a 100
foot antenna about 25 feet high. In a few
evenings, over seventy stations were listed
(Turn to page 65)
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Note how the penetrator switch changes coupling from 6 turns to 2 turns in both coupler primary coils and how the tickler feed-back

is accomplished in both radio frequency amplifier and detector.

Hard tubes are employed all the way through.
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QA Receiver That Will Serve for Years
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W T
/-;:}") Figure 1. A\ rear view of the seven-tube super- @
f’/‘/ heterodyne is shown below. The simplicity of the )

is all that the builder need adhere to.

Embo;iying thé La

wiring and layout is evident. An approximate layout

7 s

test in Radio in

-tube Super-Heterodyne

URING the past vear and a half
D the super-heterodyne receiver has
come in for an ever-increasing

amount of justly deserved popularity, for
there is no question but what this re-
ceiver is the most satisfactory system
ever developed for broadcast reception.

Since the presentation of the first
constructional articles on broadcast super-
heterodynes, many developments have
taken place and the latest type of super-
heterodyne bears very little resemblance
to its predecessors of a year or two ago.
The reasons for this are only the reasons
for the gradual improvement which
takes place in any type of engineering
equipment during a period of years. In
this case, developments have taken place
very rapidly, for a few years ago little or
nothing was known about practical super-
heterodyne designs and the method of
building cach section of the receiver in
the most efficient possible manner.

Re-radiation and consequent inter-
ference with neighboring receivers has
been one of the points upon which the
super-heterodyne receiver has been con-
demned by a great number of enthusiasts,
many of them possibly havinghad no prac-
tical experience with this receiver. In a
number of tests conducted to determiine
te what extent this radiation was detri-
mental to neighbors’ reception, several
conditions were noticed.

In one of the tests, two super-..ctero-
dyne receivers were set up operating

By McMURDO SI1LLVER

approximately fifty feet away, each on a
loop and each tuned to the same station,
No trouble was experienced due to radia-
tion from either receiver when the sets
were in a condition where the signal was
heard. [f, however, the oscillator of one
receiver was set directly upon the wave-
length of the transmitting station (a
condition in which a signal could not
be heard on this particular set), a shght
amount of interference was noticed on
the other receiver. As soon as the
neighboring oscillator was moved off
the signal wavelength and back into the
adjustment where it produced the neces-
sary beat, no interference was noticed.

In another test, a super was connected
to a seventy-five foot antenna and a
6 tube receiver of a rather sensitive type
was set up in conjunction with its loop
twenty-five feet away. About the same
conditions were noticed; when the oscilla-
tor was in resonance with the antenna cir-
cuit, radiation was evident, but when it
was set at a position to produce the de-
sired beat with the station heard, no
radiation was noticed.

Then the antenna coupling of the super
was lgosened up to a point where only
one turn was used between the antenna
and ground. The signals retained prac-
tically their original intensity, but the radi-
ating effect of the super was cut to a very
great extent; in [act, down to a point
where it could barely be noticed, using
head phones on the cutput of the r.f. set.

From these and other tests the writer
feels it safe to conclude that the radiat-
ing proclivities of the super-heterodyne
are very much over-rated, and at best
they are only disturbing when the oscil-
lator and loop circuits are in resonance.

The average experimenter, when un-
dertaking the construction of a super-
heterodyne receiver, wishes to feel that
he is building a receiver which embodies
not only the very latest advances in the
art, but which will continue to give
results in excess of other receiving sys-
tems over a period of several years,
since it is safe to expect no radical
developments in radio for socme time to
come—despite the propaganda to the
contrary.

The Last Word

"l‘HE receiver to be described may
- safely be said to be the latest word in
super-heterodyne designs and embodies
to perfection the five prime receiver
requisites of sensitivity, selectjvity, case
of control, quality of reproduction and
simplicity of assembly.

Every worth-while designed feature
found in equipment such as is supplied
to the Signal Corps, Navy Department,
has been recognized and utilized to best
advantage.

The receiver itself embédies seven
tubes—a regenerative first detector and
oscillator, two intermediate frequency
amplifiers and second detector and two
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‘A ¢ TRANSFORMER UNIT

Figure 2.
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Wiring diagram for the new iype of super-heterodyne as described by

Mr. Silver in the accompanying article. Note that only one rheostat is used to control

the tubes.
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audio frequency amplifiers, and will
cover a wavelength range of from 200
to 600 meters with a distance range
depending upon individual conditions of
from 500 to 5,000 miles for loud speaker
reception.

The seven tubes used in the outfit
may be either dry cell or storage battery
tubes of any standard type on the market
and are employed in such a manner as to
give maximum efficiency in each circuit.

For various reasons the use of the
second harmonic principle or other
systems of combining the functioning of
the first detector and oscillator in one
tube will generally result in a decrease in
results about equivalent to the elimina-
tion of the one tube that is saved by such
a system.

The first detector circuit, being regen-
erative, permits of maximum sensitivity
and selectivity. The sensitivity of this
set as a whole might be compared to
other super-heterodyne systems employ-
ing a non-regenerative first detector
circuit, as one would compare a non-
regenerative tuner to a regenerative
tuner. The intermediate frequency am-
plifier represents a real step ahead in
super-heterodyne designing, since but
two stages are employed.

The transformers function at a fre-
quency of approximately 60 kilocycles or
5,000 meters, but this will vary somewhat
with the tubes. They are of the iron
core type with a sharply tuned air-core
output transformer, and give a voltage
amplification of from 114 to 3¥ times
that of any other transformer now avail-
able. Two stages of amplification with
these transformers are entirely sufficient
to get down to the noise level under
extremely favorable conditions, and the
use of a third stage would-not be war-
ranted, especially as it would give practi-
cally no increase in amplification. The
second detector and radio frequency
amplification employ combination cir-
cuits and will be found to give extremely
satisfactory results from the standpoint
of amplification and quality of reproduc-
tion.

It is suggested that if the builder de-
sires to make the set with the absclute
assurance that he cannot do better,
it would be advisable to employ instead
of the transformer unit, a combination of
two 60 k. c. intermediate transformers
and one 60 k. c. filter transformer. These,
however, should only be of a type sup-
plied with laboratory amplification curves,
the filter being tuned to the peaks of the
other two transformers and supplied
with the exact condensers for tuning it
which have been used to get the peak
shown on its curves. The use of these
transformers with their individual am-
plification curves insures a uniformity
which cannot be approached by un-
charted transformers and reduces the
variation in their operating characteris-
tics to the extremely low value of 1%
compared to a variation of from 5% to
15% with uncharted transformers.

What About Results?
HE average fan is interested, when all
is said and done, in the results that he
may expect from the set, and reports on
this design have been more than favor-
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able. One builder in
New York state re-
ceived KGO (Oak-
land, California), at a

distance of 2,800
miles with loud
speaker volume on an
18 inch loop, every
night that KGO was
in operation for two
consecutive  weeks.
The sct he used em-
ployed seven 199 dry
cell tubes. These re-
sults are exceptional,
and speak wvolumes
for the set, although
it must be realized
that they were de-
pendent to a great
extent upon location. However, sets of
this type throughout the country have
given extremely satisfactory results in
practically all cases, bringing in oppo-
site coasts, especially in Chicago.
One set used by Captain Irwin
brought in stations on both coasts and
€Canada with loud speaker volume on a
small leop, while being located in Las
Vegas, New Mexico. Se¢ much forresults.
The set itself may be used with either
storage batteries or dry cell tubes with-
out a change of any values at all in the
circuit or assembly, except that different
sockets will have to be used for different
types of tubes. The results will be
suhsiantially the same with either storage
batieries ar dry ¢ell tubes, although dry
cell tubes {199s, ’99= and DV3s) are
recormumended, asre ill be thesame as
with 201A tubes the set v e
very much more satisfactory to hand.u,

Figure 3.
of wiring the voltmeter to permit of reading the volic bot

The MAlaterials

HE material required to build the
set is as follows, and will cost approxi-
mately $64, less cabinet and accessories:
2. .0007 Low Loss condensecrs,
2 "’ raculded dizls, tanered knobs.
1 6 or 7 Ohm rheostat.
i 400 Ohm potentiometer.
1 top binding posts.
jack.
One spring jack.
R. F. Transforme: Unit, 2 60
K. C. charted transformers and 1 6CK.
C. charted filter
Oscillator coupler.
Sockets.
Audio transformers.
On-Off switch.
.5 Condensers.
.00025 Mica condensers with leak

s b bes ]

N G0 et B~

clips.

The above diagram shows the method of :
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BINDING POSTS OF SET

b GROUND

drill with drills, and count
drilled and av 1is p
this will be
A front vie :

Figure 4, with a assembly view in
Figure 1. The voltmeter shown may
be used or it may be omitted as desired.
Its only advantage is that it permits
resetting the tubes at the same operating
point each time the set is used and acts
as a check on the condition of the bat-
teries. The meter shownisfor both A and
B batteries. A small key switchisshown
below it and the spool attached tc this
switch is the voltmeter multiplier which
is used when reading B-battery voltage.

suOwWn in

Laying the Pamnel

THE panel should be laid out in ac-
cordance with the drawing and all
holes drilled and countersunk. If the
builder desires, it may then be grained by
rubbing in one direction only with fine
sand paper and oil until all traces of the
polished finish have been removed. The
condenser, rheostat, potentiometer, bind-
ing posts, jacks, etc., should be attached
to the panel as shown in one of the
figures. All parts should be screwed on
the baseboard as shown, using 1-2” or
3-4"” wood screws, the holes being first
started with a No. 45 drill to facilitate
proper location of the parts.

Each individual piece of equipment
should be checked over carefully to make
sure that all nuts, screws, etc., are tight
and that all springs on sockets are bent
up and are making contact. If this is
done, it will save trouble later on after
the set has been completely wired. Lugs
should be attached to all binding posts or
terminals, to which the wiring should be
soldered. The wiring may be done with

VOLTHETER HES

‘ring th

‘5TOR
VOLTHETER RES|STOR

il
”

cupler end also the method

d ous-bar or with magnet
wire, say No. 20 or 22, with the insula-
tion scraped off, run in spaghetti. The
bus-bar wiring makes a neater job, but
isalittle more difhcult. Spaghetti is rec-
ommended throughout if magnet wire is
used, but need only be employed in bus-
bar wiring where there is danger of wires
coming in contact and short-circuiting.

If a well-tinned iron is used and each
wire and lug tinned separately before
endeavoring to make a joint, little or no
trouble will be experienged. A very
small amount of non-corrdsive soldering
paste will help materially, and will tend
to make very much smoother joints than
if only rosin core solder were used, In
wiring the set, the panel with its instru-
ments should be wired first and then all
wires put in place on the baseboard
before the panel is actually screwed to
it. This will leave only a few wires to be
run between the panel and the base-
board and will simplify this job very much.

If the builder wishes to make the
oscillator coupler, it may be constructed
by winding the grid and plate coils on
a 2 1-4” Bakelite tube 2’ long, each
section being wound with about thirty
turns of No. 30 D. S. C. wire.

The rotor consists of a 114" tube, 1"
long, wound with 18 turns of the same
wire, and should be located in the center
of the stator tube and arranged so that
it may rotate. If it is desired to use
other transformer instead of the trans-
former unit, 2 good type of charted
long wave iron core transformer with a
filter may be employed.

If this is done the left hand trans-
former in the diagram will have its
terminals corresponding to the numbers
shown as follows: Number 2 will be

“P”; Number 1 will be

2 .002 Mica condensers.

1 .0075 Mica condenser.

1 000045 Balancing
condenser.

1 5 megohm Grid Leak.

1 1 megohm Grid Leak.

1 7x24x3-16" Bakelite
panel.

1 7x23%" Oak Base
Board, Bus-Bar, spaghetti,
screws, nuts, solder, lugs.

The tools required to
assemble this set will be a
pair of pinchers, screw
driver, soldering iron, one

Figure 4.
Silvers™ super-heterodyne.

The complete laboratory model

“B-plus”; Number 3 will
be “G"; Number 6 will be

“A- Mmus." The middle
transformer will have four
equal to “P” five equal to

“G,’" six equal to *“A-
Minus” and 8 equal to
“B-plus.” The right hand

or filter transformer will
have ten equal to “G,” 7
equal to "“P,” nine equal
to "“A-minus,” and eight
equal to B-plus. The .0075
condenser shown across
(Turn to page 58)
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the HOOKUP

By ROSCOE BUNDY

No set will work

if the tubes aren't
right. Some tubes
are betteras R.F,
amplifiers, some
as detectors and
others as ampli-
fiers. hange
them around till
vou find where
they work best

In Most Cases the

charging up all troubles to the

hookup, but in 99 cases out of a
hundred the fault will be found due to
errors in construction or to defective
materials. Since 1922 the writer has
serviced some 300 home built sets and
in practically all cases workmanship,
or rather lack of workmanship, lay at
the bottom of the difficulty.

For those interested in statistics it
will be thrilling to note that there is
only one man out of one hundred who
understands soldering, and as soldering
is the basis of a successful receiver, this
deficiency stands at the head of the
trouble list. Some of the amateur-
soldered joints that I have seen would
give a telephone man acute hysterics.
Joints partly soldered with a cold iron,
joints stuck together only by the flux,
soldering attempted without any flux at
all, joints soldered with acid flux, etc.,
etc., etc.

In the first place, we must supply
sufficient heat by uneans of the soldering
iron to melt the solder to the point where
the metal is completely fluid and flows
as readily as water. Heating the solder
with a cool iron to a stiff paste will not
produce an electrically perfect joint.

THERE is always a tendency toward

Secondly, the parts to be joined must be
heated up before solder is applied by
simply resting the soldering iron on the
parts. If the lugs or wires are cold,
they will chill the solder and thus prevent
adherence. large screws and nuts
require considerable heating before they
are hot enough to amalgamate with the
solder. A cool ‘iron is only capable of
melting the fAux and not the solder
proper; thus with a cool iron we tend to
stick the parts together with flux.
Next in importance comes cleanliness.
Solder will not adhere to dirty, rusty,
greasy surfaces. The surfaces of the
metal must be scraped bright with a
scraper or file and must not thereafter
be touched with the fingers until the
soldering is completed. Finger marks
leave greasy spots which will not take
solder. In addition to a clean surface
and the proper heat we will require some
fluid that will chemically remove all
dirt not removed by the scraping and
which will reduce all exides that may
form after the scraping. Such materials
are known as “Fluxes’ andare represented
by rosin, sal ammoniac, and similar
compounds which readily dissolve many
of the metallic oxides. The best flux
for soldering brass and copper parts is

Fault Lies in the dek
of Proper Workmanship or in Poor Materials;
Bad Soldering Leads in Causing ‘‘Flukes”

plain pure rosin. Acids should be
carefully avoided as they draw meisture
into the connection and are responsible
for many partial short circuits as well as
producing a noisy circuit.

Don’t Waste Flux

NLY enough flux should be supplied

to cover the surface completely
and no more. An excess of flux makes
a dirty-looking job and may flow into
the joint, causing an open circuit.
Rosin is an excellent insulator, hence
if it gets into the joint, it will prevent
electrical contact. So much flux is used
by many beginners that the wires are
simply stuck together by rosin without
the solder coming into contact at all.
Such joints are mechanically weak and
may be detected by giving the wire a
good shaking after the solder is applied.
If the wire breaks loose, you may be
sure that it has simply been stuck on
by the flux. Don't be afraid to shake
the wires well, with a firm grip. Treat
'em rough.

Next on the soldering subject comes
the connections made to fixed condensers.
Don’t make any solder coanections
directly to fixed condensers in such a

{Turn to page 68)
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For Coast-to-Coast Reception—

A Compact FIV.
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= TUBE SET

Back pancl view of the “'non-oscitlating’ set described in this article.
mounted at the angle shown to prevent of interstage coupling

The coils should be

LMOST daily the author of this
article has been appreached by
fans in quest of information on

how to construct a good coast to coast
receiving set, which is not too complicated
for the general run of set-builders, not
too expensive for the average pocket-
book and not as big and bulky as the
average five-tube receiving set.

This was by no means an easy problem
to solve. However, after much shopping
and not a little engineering, accompanied
by the usual disappointing results, the
five-tube “‘de-luxe'’ receiver to be de-
scribed in this article was produced,
giving the desired range and volume and
mounted on a panel as small as seven
inches by eighteen inches at a total
cost of only $16.45, including a fairly
good cabinet. Accessories, of course,
are not included.

The circuit is of the tuned radio fre-
quency type and is non-oscillating. A
“DX getter'” of the first order, with
lots of volume and
producing features
similar to the neu-
trodyne type of cir-
cuit without the
troublesome task of
neutralizing or bal-
ancing the set.

Weak Signals
Amplified

Y TUNED radio
frequency, we
mean a type of cir-
cuit which amplifies
the incoming signal
at radio frequency,
before it is applied
to the detector tube
andchangedtoaudio

recetver.

ByH. FRANK HOPKINS

Here's a DX Set of
the Tuned R. F. Type

frequency, or the frequency at which
reproducers (hcad phones or loud speak-
ers) will respond. This feature makes
possible the reproduction of signals
otherwise toc weak to operate a detector
tube when applied directly to that tube,
thus increasing the range of the set in
proportion to the radic frequency am-
plification applied, which in this set is
two stages.

The non-oscillating feature is the
elimination of squeals and disturbing
noises caused by the tubes oscillating
when too much current is applied to
the filament. This circuit is also free

Here's a front view of the panel of Mr. Hookins' non-oscillating radio frequency

4 Note the lack of complicated controls. The tuning is accomplished by the three
dials and the remaining control regulates volumz. [t's as simple as it looks, too.

from the customary whistle or sound
produced when tuning the set to receive
a program. It is absolutely quiet and
free from sending out on the air the
troublesome noise produced by sets of
the regenerative type.

Construction of the set described in
this article is reasonably simple. The
placing of the parts proved the most
difficult task and a word on this point
will not be amiss at this time. It must
be borne in mind that the inductive
field produced by radio frequency cur-
rents, when applied to coils or trans-
formers, is very sensitive to interference,
and any force or body entering upon this
field will induce counter currénts or
variations foreign to the proper func-
tioning of these coils, producing very
distressing results such as noise, loss of
volume, distortion or even the failure
of the set to reproduce signals at all.

To overcome the danger of such inter-
ference, the parts should be placed so
that the magnetic
or inductive field of
one piece will not
overlap that pro-
duced by another
piece. This is at-
tained in the small
space available in
this set by mount-
ing the radic fre-
quencytransformers
on four inch centers
and each on an angle
of about sixty de-
grees, and by plac
ing one audio fres
quency transformet
on the under side of
the shelf and the
otheratright angles
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Figure 2. Showing method of fastening coils to sub-panel. In the upper part of the
drawing is shown the winding of the wire on the wooden form,

to the first, and on the top side of the
shelf, the latter transformer will then
be at or nearly at an angle of sixty degrees
from the radio frequency transformer
(R-3) thus keeping outside of the field
of this coil.

Parts to Build the Set

ALL of the parts used in this set are
clearly marked with a designating
letter or number throughout, and on the
drawings, in order to better enable the
builder to distinguish properly and.place
each part in the circuit and to more
clearly describe them in the following
paragraphs.
§ hirieon pate mariabds s dasers (G:1, G2, G

3 Three inch composttion dials for the variable condensera
3 Radio frequency transformeers (R-1, R-2, R-3)

(_Tlhe)oanstructiun of these transformern ia deseribed in this
article,
5 201 type tube sockets {(M-1 to M-5)
1 25-ohm rheostat (R)
.

- USE 20I-R
TUOES.

_' -=-

2 Unmounted, audio frequency transformers (T-1, T-2)

(The ratio of these transformers can be enher3, 4or St 1)

I Two cireuit jack (P)

1 Open cireuit jack (S)

1 Mica grid condenser and grid leak fhounting)
caPacity 00025 mf. +GL)

1 Tubular gnd resistance 2 1-2 mrgohms

6 Binding posts (A, —. G, A4, BD, B4)

1 Wood shelf 6 1-2"x17 "(B)

Termioals. wood and machine screws. wire solder and mis-
cellaneous raw material.

It would be well to secure all of the
parts necessary to build the set before
starting. Any standard piece of equip-
ment will suffice, providing it is not too
bulky. However, care should be exer-
cised in buying, as a cheap piece of equip-
ment sometimes will turn out to be rather
expensive in the end.

When the parts are all at hand, they
should be placed on the shelf (B) in
the relative locations shown in the pic-
tures of the set. Be careful to get the
coils {(R-1, R-2, R-3) and transformers
(T-1, T-2) spaced and placed on angles

+

2|

I S S - ==

SCHEMATIC CIRCUIT DIRGRAM,

FIVE TUBE "OF-LUXE" JUNED PRDIO FREQUENCY
et PECE] YE . b

Wiring diagram of the “De luxe™ receiver described in this article.

OPTIONAL.

—
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so that they will not fight one another
as just described. Next, mark the holes
for mounting the parts and drill the shelf,
The same procedure will take place with
the panel (A) and the necessary holes
drilled. It would be well to drill the
holes for the shafts of the three con-
densers (C-1, C-2, C-3) about three-
eighths of an inch in diameter or even one-
half inch to prevent these shafts from
binding against the panel when the
condensers are mounted. If these shafts
should bind, it would cause the conden-
sers to turn hard, making it difficult to
tune critically.

The shelf can then be mounted to the
panel by passing three number four
round head wood screws through into
the edge of the shelf. These screws
will be about three-quarters of an inch
long. We will now set the shelf and
panel aside until the radio frequency
transformers {R-1, R-2, R-3) are con-
structed.

Construction of R. F. Transformers

'FHE radio frequency transformers to
be used are of the spider-web type.
The ones shown mounted in this set
have had the forms or frames removed
and are mounted by a three-sixteenth
inch wood dowell pin passed through the
lower part of the coil and made fast with
cotton thread. This makes a truly
low loss coil.

If desired, the coils may remain on
the frames and be mounted in a like
manner, except one of the spokes of the
frame is used in place of the dowell pin
as shown in Figure 2. This will not
make a low loss coil, but the difference
will be rather slight and may not be
noticed if the balance of the set is prop-
erly assembled.

One seventeen-spoke spider frame will
be required for each coil if the coils
are to remain upon the frame. If the

(Turn to page 61)

k_
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Note the location of the ground wire, and the position of the

filament rheostat. The usual potentiometer has been left out of this circuit, as it was found by experiment that this control was not

necessary.
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HE interest of
the radio fan
has been given

mostly to more effi-
cient hook-ups, and
many experts have

by the negative field
of Gislessimportant,

since the negative
field has decreased in
intensity; more elec-
trons go to the inner

invented circuits
which were merely
modifications of well
known hook-ups. In

grid and its current
increases slightly.

repells all electrons

most cases they had
only the disadvan-
tage of being more
complicated than the
original ones. More
recently the interest

-fa

I The control grid

in the space from the
inner grid to the plate
so that we have no
other current than

20 O #20 740

the increased inner
grid current.

S
has been centered on
the reflex circuit
which affords a bet-
ter utilization of the
tubes, their efficiency
being increased prac-
tically 100 per cent.

The advent of the
double grid tube must
be considered as im-
portant an achieve-
ment as the reflex
idea. The new tube
affords a means of
improving greatly the
efficiency of the re-
ceiving set and of re-
ducing the expense by enabling one to
use very low plate voltage.

The internal resistance of the three-
electrode tube which limits the value of
the plate current and obliges us to use
a high positive potential on the plate, is
due to the presence of a cloud of electrons
around the filament, which repell the
newly emitted electrons which have not
énough velocity to reach the plate.

It will be understood readily that the
addition of a grid close to the filament and
impressed with a positive potential will
neutralize the negative charge of the
cloud of electrons and thus reduce ma-

P

The above chart demonstrates very clearly the current curves of the double grid tube,
These curves were obtained by using only 3.9 volts to heat the filament with only 12 volts ima
pressed on the plate and inner grid. The current consumption of this tube is very smail, only .35
amperes per ampere hour.

Using Low Voltage

With a Double-Grid Tube

Use of Inner Grid Only Helps Cut Resistance

By C. R. BLUZAT

volts positive. e know that opposite
charges of electricity attract each other,
while like charges repell each other.

The high negative field has the effect
of weakening the positive field of the
inner grid and of repelling all electrons
going to the plate.

We have a high current inner grid-
filament and no other current, (part d of
Fig. [). The potential of the grid being
between 35 and 20 negative, the ncutrali-
zation of the positive field of Grid GI

How Current In-
creases

\f HEN the nega-
tive potential
on the grid G is be-
tween 20 and 10,
inere electrens go to
the inner grid and its
current increases for
the same reason as
above. A few elec-
trons reach the plate

and a small plate
current is obtained
(Fig I, f.) With a

positive potential ap-
plied to the grid, the control grid current
appears, less electrons reach the inner
grid as more and more are attracted by
the control grid and the plate. Conse-
quently, the inner grid current will drop
more and more and the control grid and
the plate currents will increase, the latter
as fast as the inner grid current decreases.
The above theory having been grasped,
the reader will understand readily the
following hook-up. If the plate circuit
is used alone, the hook-up is very alike to
a three-electrode tube.
For detection, the hook-up of Fig. 2
is to be recommended. Detection is ob-
tained with the grid condenser

the tube. This modification is the
only difference of the double grid
tube with an ordinary *audion.”

““The Inner Grid"

N the following explanation,
the grid closer to the filament
will be called the ‘‘inner grid”
and the other grid the ‘“‘control
grid.” The voltages impressed
on the inner grid and the plate

terially the internal resistance of

were only 12 volts, the voltage a

and current on the filament being
respectively 3.9 velts and .35A.

Curves of Fig. 1 were obtained
under these conditions. As soon
as the filament is lighted, it emits
electrons. These carry a negative

4

A

|

“p—k
B 12

charge of electricity. When the
voltage of the control grid is

2

F}'g' 2

and grid leak. Regeneration is
obtained as with an ordinary tube
and any regenerative hock-up
may- be equipped with a double
grid tube with very little work.
The control grid must be at a
potential of about twe volts
positive, as regards the negative
end of the filament; for this
reason a 400-ohm potentiometer
is to be used as shown, the
movable arm being connected to
the grid. A high resistance rheo-
stat 1s recommended for the
tube filament circuit (a 30-onm
one will do nicely) as accurate
control of the filament tempera-
ture will help in getting the best
results. Detection may also be

= obtained without any grid con-

between 50 and 35 volts negative,
a certain number of electrons is
attracted to the grid, which is 12

regenerative circuit.

Showing the method of using the double grid tubeinthe
Note especially the method of plac-
ing the low voltage B’ battery in the circuit.

denser and grid leak by using the
great curvature of the plate cur-
{ Turn to page 60)
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How to Wind a LOW LOSS Coil

that Gets

The Magazine of the Hour

DX

Good Low Loss
Coil Easy to Make
And Yet It's a Vital
Factor in a Well
Built Set

Contrary to the belief of many radio fans,
a low loss coil 1s very easy to make. A
baper template, a drill, some dowell pins,
or long stcel bolts, and an ordinary piece
of board or bakelite (if the steel bolts are
decided upon), are the only paraphernalia
required, aside from the wire itself

The photo at the left shows the manner
of laying out the paper template on the
buse. The lines between the black dots,
that represent the dowell pins, ilustrate
the method of winding the wire.

After the base has been drilled, insert
the dowell pins in the manner shown at the
right. Be sure that they are perfectly
straight and start to wind the coil as shown
in the first photograph. The shape of the
coil will be determined by the manner in
which the wire is wound in and out of the
dowell pins, or steel bolts. The pins should
be well fastened to the base, so as to prevent
their bending in at the top and thus not
giving the coil a uniform appearance

However, the “‘over two, under two™ style
of winding is generally used. This means
that the wire goes over two of the dowell
bins, and under the two dowell bins im-
mediately following the first two. A fin-
ished coil using this style of winding is
shown at the lower right. The coil pzczurea’
contains both a primary and secondary
winding.

The photograph above shows the winding
of the coils, using No. 20 DCC wire. The
winder is using ‘the “over two, under two"”
style of winding.

After the coil is completely wound, remove it carefully, by the simple method of

loosening the dowell pins or steel bolis.

A small amount of collodian or glue can be

used to hold the ends together, while you weave a string or thread between the sides
to hold it together. Be careful in applying the collodian, and use it very sparingly.

s
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Event Proves that Daytime Reception Has Many
Advantages, But They Are Offset by Distance
Possible at Night, Darkness Stabilizes Long \Vaves

communication, many inexplic-

able sounds and noises have
been found to cause considerable inter-
ference to the clear reception of distant
signals, and especially was this noticed
during the hot Sunimer months. Dur-
ing the colder months, when the nights
were clear and the air was crisp and
snappy, communication was established
between stations several thousands of
miles apart and the interfering noises,
while still apparent to some degree,
were so decidedly reduced as to be
practically of no consequence.

Just why the hot weather reduced
the signal strength as compared to the
cold, or why the signals would gradually
fade away at almost clock-like regularity
and return again to normal strength,
has been somewhat of a mystery. Vari-
ous theories have been advanced for
these peculiaritics, but none of them
has ever been actually proven, although
cxperiments have shown that the sun
has much to do with the case.

I :VER since the discovery of radio

Variation in Signal Strength

NE thing, however, has been con-

clusively proven; that is, that
night reception is practically ten times
as good as daylight reception. Distant
reception of the broadcast wave is not
expected during the daylight hours,
for experience has shown that the short
waves used for this work do not cever
any great distance during the day-
light hours, but after the sun has dropped
below the herizon, conditions are entirely
different.

Just why these conditions apply
has been explained in the following
way. First, it is believed that electro-
magnetic waves travel through a layer
of atmosphere next to the earth’s surface.

By FRANK D. PEARNE

This layer extends from the earth to
a mere matter of thirty or forty miles
in height, and above this the atmosphere
is of very low density and is called the
heaviside layer, which is supposed to
be a film of highly ionized air. This
ionized layer of air has a tendency to
reflect the radic wave in about the

(Kadel and Herbort)

How the recorder makes a record of
radio fading. Few fans know that even
local stations fade. The record on the
strip of paper shows how uneven some
distant stalions are received in New York,
If the reception was consistent, a perfectly
straight line would show.

same way in which a light is reflected
from a mirror. This, in combination
with the rays of the sun, increases the
conductivity and the radio wave re-
hounds in such a way that a receiving
station located at a distance of 100
or more miles from the transmitting
station will not only receive the direct
wave, but also the wave which is re-
flected back from the heaviside layer.

This wave is alternating in its nature,
being first positive and then negative,
these reversals taking place a million
or more times in one second. If the
receiving aerial is cut by both the
original and the reflected wave at the
same instant, and they are both at the
same polarity at the same instant,
then the signal will be quite strong;
but if one wave happens to be at naxi-
mum and of a positive polarity, when
the other is at maximum at a negative
polarity, then the result of the two
waves will be zero and no signal will
be heard. The farther the twe waves
vary from the same phase, the wecaker
the signal will be, and the nearer they
are . to the same phase, the stronger
it will he. Here then, we find that we
have not only the absorption of the
wave energy to consider when it travels
a great distance, but also the effect of
the reflected wave. This thecry ex-
plains to some extent why a distant
station several hundreds of miles away
from the transmitting station may
hear a signal which is not heard by a
receiver which is not so far away. It is
easily seen that the height of the heavi-
side layer will determine the phase
difference between the two waves and
consequently the signal strength. Now,
because the height of this layer varies
considerably' during the night and is
practically stationary during the day,
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we find one great advantage in day-
light reception, although it may not
be so good in other ways.

Cause of Fading

T means that the varying of the
% height of this heaviside layer will vary
the phasc relation of the two waves,
so that at one time the signal may be
strong and in a minute of two may
fade away, coming back to full strength
again when the layer again reaches the
proper height to set them in phase
again. This causes the effect of fadu}g
signals, which is seldom noticed in
the daytime but is quite
common at mnight. On ¥
the other hand, the effect
of the sun on daylight
reception is supposed to
be such that air is ionized
to some extent, thus in-
creasing its conductivity,
which would naturally
reduce the efficiency of
the transmitted wave.

\When the sun 1s on
the other side of the
earth, its ionizing effects
are not present and the
efficiency of radio trans-
mission is greatly in-
creased. The line of sun-
rise or sunset when it
comes between two dis-
tant stations will almost
entirely prevent recep-
tion. Another advantage
of daylight reception is
that during the morning
hours very little static
or atmospheric disturb-
ance is noticed. This is
attributed to the fact
that thunderstorms sel-
dom occur in the morn-
ing, or at least do not
occur as often as they
do in the afterncon, and
then too, the daylight
transmission of these
atmospheric disturbances meets with the
same diffhculty experienced by the radio
wave and therefore has less effect than
it would have at night.

Experience then shows us the differ-
ence between daylight and night recep-
tion to sum up in the following manner:
First, that signals travel much farther
at night than in the daytime and the
fading of signals, when one is fortunate
enough to pick up the distant signals
in the daytime, is almost unknown.
This gives one factor in favor of each.

Second, we find that atmospheric
disturbances at night are far more pro-
nounced than during the day, which is
another factor in faver of each. In
any event, the great increase in the
distance covered by night transmission
more than offsets the advantages of
that of daylight transmission. If the
theories which have been advanced by
the greatest engineers of the day are
really correct, then it is very apparent
that the sun has a great deal to do with
the matter, but as before stated, this
has never been actually proven.

eclipse on radio reception.

coupled to the sets
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Eclipse Offers Opportunity

THE coming of the eclipse on Janu-
ary 24th presented the opportunity
of a life-time to prove or disprove these
theories. In certain parts of the United
States a total eclipse was to occur.
Here, then, we should have the ideal
condition to determine whether or not
the blotting out of the sun's ravs fora
short time would affect the dayvlight
reception. Ifit were found that messages
could be transmitted and received dur-
ing the time when the moon cut off
the rays, equally as well as when the
sun was on the other side of the earth,

e

then something worth while would be
accomplished.

Radio engineers and scientists from
all over the world looked forward to
that day as one which would go down
in radio history. Great preparations
were made in all parts of the country,
some selecting that position where a
total eclipse would occur and others
taking up positions of less advantage.
Many of the large broadcasting stations
made arrangements te come on the
air before and during the period of
totality so that any change in signal
strength might be noted. Broadcast
listeners everywhere were asked to
co-operate and report immediately any
changes which they might note. In
fact, the stage was set so that at some
point at least something might be
learned which would do much toward
clearing up the mystery of radio recep-
tion.

If the theories were sound, it might
be expected that two stations which
were located within the zone of totality
could transmit and receive with night-
time efficiency, while those located out-

({Kadel & Herbert)
tlere is a view of the recording apparatus used to test the effect of the
Two radie receiving sets were used; one
to receive waves below 100 meters and the other for the longer waves.
Instruments capable of showing minute fluctuations of fading, etc., were
The tests practicallv proved that short waves lose
strength at night and reach maximum efficiency during the day.
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side of this zone would probably not
receive as well.

Nature had been kind enough to
give the opportunity and man was not
slow in taking advantage of it. All
prominent universities prepared for it.
Scientists traveled hundreds of miles
to be able to be at the most advantageous
locations to record the results, but
alas, Dame Nature was not so kind to
some of them, for in some of the best
locations for making obscrvations great
banks of clouds prevented many of the
most interesting features of the eclipse
from being seen by those who had
traveled far in the hope
that something of great
importance might be
accomplished. However,
this did not happen every-
where and someinteresting
facts were recorded.

Some of the Results

] EMBERS of the
+¥L American Radio Re-
lay League, who were
scattered around in the
hand of totality, were not
able to get much definite
information. Engineers
making tests in New York
and along the Atlantic
seaboard obtained some
facts which were worth
while. Their experiments
proved that a short wave-
length follows the sun
and also that static inter-

ference is not caused
entirely by any local con-
dition, for the reason

that it was affected by
general conditions. Long
waves which were very
irregular before the eclipse
were noticeably regular
during the time that the
sun was totally obscured.
[t will be remembered
that the eclipse started
just at sunrise. Short waves of seventy-
five meters that could not be heard
before sunrise began to come in
faintly and as the sun appeared
grew stronger -and stronger. While
the short waves were increased the
static was also increased. When the
sun became entirely obscured, the short
waves were entirely blotted out, show-
ing exactly the same conditions as
before the sun rose. As the moon
slowly passed from in front of the sun,
the short waves and the static re-
appeared and gained in strength as the
sun appeared. Longer waves of 380
meters which were irregular before the
eclipse became regular as the sun dis-
appeared behind the moon and when
the sun began to appear again the
wave began to be irregular and the
static returned. In other words, the
long waves were stabilized by darkness.

Dr. Goldsmith, who conducted the
tests, described the conditions as gen-
erally favorable, being about half way
between those of the best day and
those of the worst night. In these tests
a “fading recorder’ was used.
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Perfecting the

“BABY
GRAN!

Recent
Tests by
Radio Age
Readers Improve
This Latest Super

IN A recent article on the “Baby
Grand’’ Super-heterodyne, Paul
Green described the circuitints sev-
eral modifications. Radio, like
everything else, is a product of evo-
lution, All of the best circuits have
undergone nunterous changes before
reaching their final stage of near per-
fection. Yes, we said near perfec-
tion; anyone wowld be foolish to call
a radio set perfect. The ' Baby
Grand'’ appeals to all who have seen
and heard it as one of the most per-
fect things they have encountered in
radio up to the present time.

of this series of articles appeared

describing the Baby Grand. The
readers of RADIO AGE have been of
considerable assistance in helping to
develop this circuit. It has now reached
a stage of perfection which is little short
of astonishing.

There was a time, and not so very
long ago either, when eight tubes were
the least vhat could be used on a super-
heterodyne and still bring in so-called
super-heterodyne results. At that, the
eighth tube was usually ineffective. By
eliminating the losses that have occurred
in previous circuits, particularly as
regards the input and output coils, it is

IT 1S two months now, since the first

Front view of the “Baby Grand™” Super-heterodyne,
with the loop antenna, mounted on the top of the cabinet,
This shows the result of careful design, in laying out
various parts.

now possible to condense the circuit to
six tubes, and yet secure approximate
eight tube volume and distance.

We can all recall the time when air
core transformers were thought to be
absolutely the only transformers that
could be used in the super-heterodyne
circuit. We were taught that iron core
transformers were broad, and that a
greater degree of amplification could
be secured by using air-core trans-
formers. That thesé theorkes have all
been proven merely thecries goes without
saying. To¢ build an entire super-
heterodyne using iron core transformers
throughout would have sounded like
the height of idiocy to our super-hetero-
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(LAS Developed

by
Paul

Green

8-Tube
Volume and
Distance Easy

With This Six-
Tube Wonder Set

dyne forefathers; however, that is
exactly what we do in the Baby
Grand in its present form. In
the previous installment, we were
still using the air core filter. Ex-
periments revealed that we were
encountering a loss in this air core
transformer which was keeping
the volume down. Substituting
an iron core input coil of the same
make as the internlediates has
solved the problem, and not only
that, but it is not necessary to tune
this transformer. A graph of the
three transformers working to-
gether reveals the fact that the
peak is very high and as sharp as it rea-
sonably can be expected to be and still
include the effective band of frequencies.

Condenser Layout

THE panel dimensions for previous
layouts were 7x18°. The present
design calls for a panel of 8x15%".
It will be noted that a sub-base is em-
ployed and that it rests on top of two
end brackets. This permits of placing
the transformers on the under side of
the sub-base with the tubes and sockets
on the upper side. All of the leads be-
tween tubes and transformers are ex,;
tremely short. The base panel is 4x15
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The above photograph shows the upper part of the “Super.”
to how the tube sockets should be mounted, so as not to interfere with the oscillation coupler or

variable condensers.

and providesamplespace forallapparatus.

The loop is mounted directly on top
of the set, so that the loop leads are only
a few inches in length. The loop is of
the bank wound type and is 19x19
inches. As the overall depth of the set,
exclusive of binding posts is 8 1-2, it can
readily be seen what a wonderful layout
this is from the standpoint of port-
ability.

As in the previous circuit, the first
detector tube bias battery is omitted
and in its place a grid leak is used. It
is found that this has a tendency to
keep the circuit very quiet, while at the
same time eliminating the “C" battery.
It will be noted that very good judgment
has been ecxercised in the selection of
variable condensers, dials, rheostats,
loop, transformers and, in fact every-
thing which in any way can affect the
operation of the set.

The base of the loop is provided with
a 5-16” brass pin of 1 inch in length.
The top of the box or cabinet has a hole
of slightly larger dimensions to receive
this pin. The loop terminals engage in
imp jacks which should be mounted
in a piece of hard rubber or bakelite
on the top of the cabinet and kept from
touching the wood of the cabinet. The
leads of these jacks run directly to their
respective connections in the circuit.

Under-Side of Sub-Base

THE intermediate transformers, being
of the iron core type and shielded,
can be placed very close together without
any symptoms of inter-stage reaction.
If it were not for this fact, it is doubtful
whether it would be possible to build
a practical 6-tube super-heterodyne.
The audic transformer is of the same
make as the intermediates and occupies
very little space. The two by-pass
condensers included within the oscillator
circuit are found just back of the input
transformer and are connected in com-
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mon to the negative *‘A” return, through
the filament rheostat.

The other side of each of these con-
densers is connected to the positive
“A” battery return and the plus “B”
battery return respectively. Not using
a bias battery permits of placing the
rotor of the oscillator in the circuit so
that the circuit leads from positive “A"
return through the rotor to the middle
tap of loop, through loop to stator side
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A view of the “Baby Grand™ Super-heterodyne from the rear.

This wiil give one an idea as
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of the loop condenser, to grid
leak, through grid leak to grid
ot first detector tube.
Heretofore, when using bias
“C" battery, it was placed
with its positive side con-
a nected to the negative “A”
1 return in common with one
side of each of the by-pass con-
densers. The rotor of the os-
cillator was then placed in the
position now occupied by the
grid leak and grid condenser,
Further examination will re-
veal that the cases of the two
intermediates are grounded in
common, on the plus A’ bat-
tery lead. The by-pass con-
denser across the positive “B"’
and detector “B'" is fastened
to the side of the supporting
bracket, The transformers
are mounted on top of a nar-
row piece of one-quarter of
an inch bakelite, so that the
transformer as a whole stands
one-quarter of an inch away
from the underside of the
sub-base. a
This leaves plenty of room
for running the longitudinal wiring
and keepsit well out of the way. Theby-
pass condenser across the primary of
the audio transformer is usually found
to work best if it is about .004 capacity,
although this capacity can only be de-
termined by experimenting, as char-
acteristics of individual sets will vary

somewhat. However, it i1s extremely
important that this capacity be right,
otherwise, the best (Twurn to page 66)

- Note especially the
method of mounting of the long wave transformers directly under the radio frequency
tubes. This method provides for exceptionally short connections.
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xperimenting with

Short Waves

By C. HAROLD DILLON

HE average radic fan of today

“builds his own.” Truly, he ap-

parently is never satisfied and
always has an idea that the manufactured
set is better than his own product. And
what is a fine circuit this week is, ap-
parently, cast into oblivion the next.

This is as it should be. For, not only
is he satisfying himsell regarding the
value of the wvarious circuits, but he is
doing considerable experimenting for
the radio industry in general. It isin
this manner that new circuits are de-
veloped and perfected.

How many times have you noticed
that a circuit will be heralded as the
best and most desirable, only to find
that after a short period, improvements
will be announced? Check up on these
improvements and what are they? A
fixed condenser added here, a reversed
connection there, and the perfected
circuit will be many times better than
the original. These things are not found
by formula, but rather by experiment.
Hence we look on the radio set-builder
as an experimenter.

Take, for example, one of the runda-
mental circuits of radio reception, the
“old reliable” three-circuit receiver.

New Tuner Tested

NTIL a few short months ago, what

was looked upon as ideal equipment
consisted of a vario-coupler and a pair
of variometers. These are in them-
selves admirable pieces of apparatus.
But how much more efficient are the
small skeleton-wound three-circuit tun-
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At the left is a
back view of Mr.
Dillion’s short wave
receiver. The sim-
plicity of the wir-
ing and the efficient
spacing of the ap-
paratus is evident.

The Latest Thing ]

in Radio -

The men who know what's what
in the world of radio are predict-

ers, all mounted on one
small bakelite frame! Not
only are they more efficient
electrically, but they are I 4

much more convenient mes |
chanically. b’

No formula was directly 2
responsible for their devel- @

opment. It was accom-

plished by experiment. So we must con-
sider the man who builds his own, not
as a '‘dabbler” but as an experimenter
who very frequently contributes some-
thing to the science for our own common
good. So much for the experimenter.

Almost-all of us have by this time
advanced through the maze of crystal,
regenerative, neutrodyne and reflex
stages, and are looking around for new
and more fertile fields in which to try
our hand. Such being the case, it is
time we considered the most recent addi-
tion to our already broad field—short
wave reception.

Before we go any farther into the sub-
ject, it might be well to explain that by
short waves we mean those waves whose
bands are below those covered by
the amateurs and broadcasters.

For the past two and one-half years
much has been said and written con-
cerning short waves, and most of these
explanations have called for a good deal
of special apparatus. Most of us, after
reading a few such reports, surrendered
the subject to the scientist, and went
back to problems nearer home.

Many of the larger stations of this
country such as \WVGY, KFKX, KDKA,

ing that the broadcasting of the
futurc will be done by means of /]
short waves, which are now being
used by only a few broadcasters !
suchas KDKA, WGY,and KFKX.
In the accompanying article
RADIO AGE presents to its read-
ers for the first time a construc-
tion article for those fans whowish
to build a simple short wave re-
ceiver. Allthe parts are standard
. and there are no “tricks.” It will
be greatsportindeed tohearbroad-
cast programs on 84 meters or
thereabouts. \We shall be plcased
to hear from rcaders regarding
clarity of reception, and other re-
sults obtained with this receiver.

L S

i

etc., are using short waves with regular.
ity, and it only remains for the fan to
construct a set capable of tuning low
enough that will enable him to receive
these short wave signals and put him in
the front rank of radio experimentation.

The set to be described will consist of
a detector and two stage audio frequency
amplifier. It is very easy to construct,
and the wiring has been simplified by
using soft wire in place of the usual stiff
bus bar style of connection. The tuner
is particularly efficient, being quite small
and carrying no dead end losses. It
covers the wave band on which it is to
be used, fifty to one hundred and ten
meters, very nicely. The primary is
adjustable and untuned, thus permitting
it to be adjusted to meet vour own par-
ticular requirements. Selectivity can
be secured by increasing the coupling
between primary and secondary, a small
bracket being supplied for that purpose.
The tickler or feed-back coil has a 180-
degree variation and is wound with the
lowest essential number of turns to se-
cure perfect action of this control. Tt is
wound in such a manner as to insure low
capacity effect against the secondary.
The secondary coil itself is low loss,
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Front panel view of the completed short wave receiver.
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The dial to the left is the wave-

length control, while the one on the right controls the tickler or regeneration coil.

space wound. This means that the turns
of wire do not touch one another, but
are separated by a slight “air gap”
about as wide as the wire itself.

Now Used for DX

OR some time it has been known

- that short waves could be used for
transmitting purposes. However, until
quite recently they were not considered
satisfactory for long distance work.

Heinrich Hertz, the German physicist,
used them in his experiments. By their
use he was able, with the aid of apparatus
he had perfected, to be the first to
measure a radic wave. \Vhile he was
experimenting with short wave trans-
mission, he devised what is known as
the ‘“Hertzian oscillator’” which is used
today in connection with short wave
experiments.

After Hertz's experiments, short waves
were forgotten, as they were thought
to be of no practical use. During the
war they were used to a small extent,
and quite recently Marconi did phenom-
enal work in transmitting signals from
England to Australia, on a 100 meter
wavelength, with remarkably low power.

\What are the advantages of short wave
transmission? The one big advantage
is the high radiation efficiency gained.
For the same input power, stronger waves
will be sent out from the antenna, the
shorter the wavelength used. Another
advantage is the elimination of static
to a large extent. This latter advantage
can be accounted for in a great measure
by the comparatively small antenna
used at the receiving end.

So much for explanations; now for the
construction details. To build the set
you will need the following parts:

BILL OF MATERIALS

1 Short wave tuner,

1 Condenser, variable, to match
tuner,

1 Panel 7"'x14"'x 14",

1 Sub-panel 12”x3¥4"x 35",

1 Set of brackets for mounting
sub panel,

2 Audio frequency transformers,

1 Grid leak, 1 to 2 megohms,

1 Grid condenser .00025 MFD,

1 Single circuit jack,

1 Double circuit jack,

1 Filament switch,”
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3 Vacuum tube sockets,

1 Rheostat, resistance to be de-
termined by the tube used as a de-
tector.

2 Fixed resistance cartridges, for
controlling filament heat on the
amplifier tubes.

7 Binding posts,

2 Dials,

— Wire, screws, etc.

For receiving short wave, high power
transmission, as this set is designed to
pick up, you should employ an antenna
whose length should not exceed eighty
feet of wire from the farthest point to
the point connected to the set. This is
in accordance with the principle that
short antennas give greater selectivity
and less interference from static. Keep
the antenna as far as possible from metal
roofs, gutters, down spouts or wire lines.

A high capacity antenna may result
in raising the wavelength of the antenna
circuit to a value within the breadcast
range, thus causing interference from
local or nearby stations of low wave-
length, regardless of the position of the
adjustable primary. This may be easily
remedied by placing a fixed condenser
in series with the antenna. The con-
denser should have a capacity of between
100 and 500 MMF.

You should be sure of a good ground
connection. The usual water pipe in-
stallation has proven very satisfactory.

As the circuit itself is a tried and
proven one, I will not go into construction
details regarding it. A few hints concer-
ing the wiring will suffice. Aveid all
angular bends, using a wire about the
same size as standard bus, but more flex-
ible.

Upon completion of the set, the ad-
vanced experimenter may plunge himself
into this, the newest field of radio re-
search. And let him remember, that the
engineers of the industry are all predicting
that the next few years will find all broad-
casting done on short waves.
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Wiring diagram of the three-circuit short wave receiver, described in the accompanying article. The dotted lines at the left hand side
of the diagram show how the grid return is placed if a hard tube is used as a detector.
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Where
is Radio
Leading

Us?

By EDMUND H.
EITEL

Wl LL Radio Change
Our Ideas of Life
and our Very Philos-
ophy? Possibilities and
Fundamentals of ‘“‘Rad-
iant Energy’” Explained
for The Beginner About
toStudy Ethereal Secrets;
Easy Hookup Shown.

HAT is radio going to do to us?

%; ‘/ I do not mean, How will it change

our lives by introeducing new plea-
sures and new conveniences; it will do
much more than that.

A tremendous question to consider is,
will it not in the long run change our
very thinking—will it reform our way of
locking at life; in other words, our philo-
sophy?

Before radio is done with us, it may
cause a revolution in thought as radical
perhaps as that which occurred when
Darwin presented his theory of evolution.

Knowledge is *‘Eveolutionary™

ARWIN stated all life evolves from
simpler forms through a process of
the “survivai of the fittest.” After his
pronouncements, we soon had a new way
of thinking—a new way of looking at life,
Systematic knowledge has been rear-
ranged since Darwin according to the
point of view of evolution. Biology and
zoology, for example, have been reclas-
sified according to evolutionary progres-
sion. We study history as evolution.
We have the evolution of art. We even
have evolutionary classifications of such
diversified things as chemistry, philo-
sophy and religion.
Is it possible that radio may bring such
a profoundly new and revolutionary con-
ception of life? Will radio, and what it
essentially signifies, revise our thinking?
* It is not at all improbable that radio
may bring about that very thing. We
may be on the threshold of new ideas of
life. “To begin with, radio is making
millions, young and old, think in a new
way. It is a tremendous educational
force for science. As it dawns on these
inquiring minds what radio, or radiant
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Whither are we going? What mysteries will the
radio of the ‘future unfold? Oniy the figurative
“Lady Quanta" picturized above can tell.

energy, really is, and what it means, the
world will look different to some people.

Exactly what radio is alone is a signifi-
cant question. Have you not often put
that problem to yourself as a beginner?
When you get that question adequately
answered, you will have a different set of
values of life than you ever had before.

What, then, #s radio? WWhat is this
force which flies over thousands of miles
at a speed of 186,000 miles per second and
passes through your body and mine all
unknown to us; even through brick and
stone, unimpeded? The scientists tell us
that it is akin to the gamma rayvs of
radium, to X-rays, to the actinic rays of
the sun; to light and to heat; and they
call it “‘radiant energy.”

Radioc A Ray

IRST of all, Einstein, Planck, Bohr,

Milliken, Michelson and other pains-
taking scientists have in unlocking the
deepest secrets of nature proved that
radio is not a wave as popularly sup-
posed. It is a ray consisting of well-nigh
infinitesimal particles.

To make you comprehend how amaz-
ingly small these particles are, I must tell
you about these mzlecules, atoms and
electrons. You know that when matter
is divided and subdivided further and
further that you finally reach a particle
which can no longer be divided without
changing its nature. This is the mole-
cule.

For example, divide a molecule of
water and you split it into an atom of
oxygen and two atoms of hydrogen,
these atoms being gases.

Atoms are most incomprehensibly
small. They have been measured, and
the atom of helium, for example, is one-
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The unim.
posing micro-
phone will
play an im-
portant role
in the politi-
cal and edu-
cational life
of the future,
thisautbor
believes,

fifty-millionth of a centimeter in dia-
meter. This means that if a centimeter
were stretched out until it became as
long as the diameter of the earth itself
and used to measure the helium atom,
the diameter of the latter would be but
914 inches.

But a centimeter is a centimeter, which
means it is approximately two-fifths of
an inch. So the atom is small indeed.
And yet, small as it is, the atom is a vast
system in itself, resembling the solar
system more than anything else, For
the atom has a nucleus, or “sun” as its
center and around this from one to about
ninety ‘planetary’ electrons revolve.

P’rofessor Milliken says that Professor
Wilson has with a series of ingenious
photographs indicative of electronic
paths, given us ‘“the most convincing
evidence that the atom is a sort of minia-
ture stellar system with constituents
which are unquestionably just as minute
with respect to the total volume occupied
by the atom as are the sun and planets and
other constituents of the solar system
with respect to the whole volume en-
closed within the confines of the sys-
tem."”

But minute as the atom is, and in-
finitely more minute its constituent elec-
trons, there is something still “minuter.”
That is radio or ‘“radiant energy.’”
Electrons have the ability to migrate
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along an electrical conductor—a wire for
example—and such a current of electrons
is what constitutes the current of elec-
tricity.

Let us alternate this current in a trans-
mitting antenna. This means we will
send the electrons surging first in one
direction along the wire and then in the
reverse direction. Each time we reverse
the current of rapidly surging electrons,
particles still smaller than the electron or
“electron dust” are jerked loose and sent
flying in all directions in straight lines.
This “dust’’ consists of minute *“bags of
energy’’ designated by Professor Max
Planck as “‘quanta.”

“Quanta’’ Does It

T is this infinitesimal ““quanta’ which

carries the radio message at the speed of
186,000 miles per second from the trans-
mitting antenna to the receiving antenna,
which may be a thousand miles away.

This brings us te the significance of
radio or ‘“radiant'’ energy."” It is that
which we know as *“‘matter’” or the
material world, that is pot so solid as we
had supposed. *Sclid"” matter is ex-
tremely thin and nebulous. In fact, it
1s no denser than the solar system with
its far-flung planets. Matter is only
made apparently dense through the
motion of its constituent particles. A
scientist has shown this with a striking
example. He has calculated that all the
battleships in the world, if the motion of
their electrons were stopped and every
particle were crowded tightly together.
would occupy but one cubic inch.

\What, then, is the human being? If
even steel is so thin, that if iron is, after
all,nebulous or like air, what a poor thin
substance is man! We are like ghosts
indeed, having virtually no real substance
at all—only apparent substance. Ve
may indeed be spirtual manifestations;
and although this term would not mean
anything to the scientist, we may specu-
latively press him with it and ask him to
explain what the ‘“‘quanta” consists of and
whether thisand mind may not be thesame
or composed of at least one fundamental
substance underlying everything.

Neither can the scientist answer yet
what consciousness is, or what thought
consists of, or whether
thought may not be trans-
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How differently is the man of the
future going to conceive of the reality of
the world, of life? Hasn't the imma-
terial and the invisible grown in great
significance because of radio? Have we
not become dimly conscious of the vast-
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Showing how an electron composed of
several atoms throws off the “"quanta,”
which carries the radio message at a speed
of 186,000 miles a second from the trans-
tnitting aerial to your receiving set.

ness of the unknown world toward which
scientists are headed like new Colum-
buses?

Not only is the solidity of this material
world facing to the new sight of science,
but mind is ascending by aid of radio to
new peaks of power and dignity. A man,
the President of the United States, for
example, mmay speak today and his mes-
sage can be conveyed to the ears of every-
one of the 110 million souls in America,
if sufficient receiving sets were provided.
Similarly it would be possible as soon as
sufficient sets were on hand, for one man
to address every being on the planet.
Some great man of the future; some
Clemenceau, Wilson or Lloyd George—
some modern St.Francisor Luther, some
new Caruso or Beethoven, some future
Einstein or Pasteur, on some great oc-
casion might address virtually all man-
kind from pole to equator, from metro-
polis to jungle.
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While such a thing would be spec-
tacular, it would have a deep significance,
too. It would signify that just as dis-
tance has been annihilated, so matter has
been virtually conquered also by mind.
One hundred ton engines and heavy
trains are no longer needed to complete
communication. The spirit of men has
become the master of all this. That
spirit has come into dominance and it
follows that mind and spirit will take on
a new importance, a higher valuation in
our regard for life,

And this will be all the more true when
radio makes its next and imminent con-
tribution, which will be vision at a dis-
tance.

For the benefit of the “green’” beginner
in radio, we are publishing herewith an
unusually simple hookup that will ex-
plain itself as it is put together and
operated. It is the construction of such
simple sets as this one that will lift the
veil surrounding radio for the average
reader.

The circuit I am about to describe to
you is the simplest of all radio cir-
cuits. It consists of a simple coil of
wire, Afty or seventy turns, wound on a
cardboard or bakelite tube, three inches
in diameter.

A honey-comb coil can be used in
place of the homemade coil.

Procure from your radio dealer a vari-
able condenser, having a capacity of .0005
mfd. (microfarads), a grid leak having a
resistance of about two megohms, a grid
condenser with a capacity of .00025 mfd.,
a rheostat having a resistance for the
kind of tube you will use as your detec-
tor, a vacuum tube socket to fit the tube
you have on hand or prepared- to pur-
chase, and 2 small fixed condenser for
the head-phones, having .001 mfd. as
its capacity.

Supposing that you have already in-
stalled your antenna, which should be a
single wire about 125 feet long from the
farthest end to the end that is connected
to the set proper.

The next thing to do will be to connect
one end of the coil to one terminaf of the
grid leak. The other terminal of the
grid leak is connected directly to the
grid connection on the
vacuum tube socket.

ferred like radio. Sir Oliver
Lodge believes it can be.
Furthermore, all that we
see and experience is but a
small fraction of reality.
Qur eyes are ‘“‘tuned” to. re-

ceive light rays only. Now SO-JUrNS,
radio rays are the same thing,

except they are slower in 1

‘“frequency.” If our eves

were properly tuned, we L0005

might see radio rays and the
world would appear vastly
different. Or, if our eyes
were tuned differently still,
we might plainly sce heat
rays, or the ultra-violet rays
of the sun, or N-rays. Or
about a radio coil we might

N

]
N

=

The other terminal of the
coil is connected to the sta-
tionary plates of the variable
condenser, while the movable
plates are connected to the
ground circuit. By consult-
ing the wiring diagram, you
can readily determine just
how the balance of the set
is wired.

The positive side of the
battery used to heat the
filament is connected to the
negative side of the battery
that supplies the plate cur-
rent, or "B battery. A
wire from the negative side
of the “A’™ battery is con-
nected to the rheostat, while

see the magnetic rays or
“fields of force,” whirling and
boiling. All this is just as
real as anytning we do sce.

The simplest form of a radio receiving set is shown above.
of the type that is commonly known as a single circuit receiver
‘and is excellent for a beginner's experiments.

the positive side goes
directly to one of the fla-
ment prongs of the tube
socket.

It is
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T he Sleuths of Honeymoon Camp

How Three Couples

of Newlyweds Set a -

“Radio Trap for a
Couple of Burglars

HONEYWELL

T LAST! The tandem trio of
A honey-moon couples were in
“honeymoon camp."” Their
planning for this event had not
been so long, but it had seemed
long. They had planned intensively,
and when folks do things with this big
word, time is measured with instru~
ments of magnitude. That is where
we get the expression ‘‘big time."
All these three couples had been
married in tandem succession in onec
month, and weeks before the first of
their weddings they began to plan their
honeymoon together. Secveral confer-
ences were held, and the whole gamut of
mid-year recreation was discussed. In
imagination they pictured themselves
going all the way from the Adirondacks
to the Pacific coast and from Niagara
Falls to the woods and lakes of northern
Wisconsin. Finally they decided to
economize money, time, and distance
and go camping fifty-four miles from
home.

They went in Billy Rumford’s seven-
passenger touring car and Jerry Ander-
son's sedan, leaving behind them a
much peeved community. The young
husbands were so much in love with
their brides, and the brides were so
proud of their husbands, that they just
simply didn't seem to have any use for
anybody else. It was the 'talk of the
town;"” that is, the society end of things.
Everybody was “good and sore.”” Sev-
eral of their outraged friends, among
them Charley Patterson, Burt Morris
and Steve DMayfair, organized them-
selves into a ‘‘Punishment Club,” boldly
announcing the vengeful purpose of
their constitution and by-laws before
the departure of the ‘tandem trio."”

Billy and Helen

ILLY RUMFORD and his bride,
Helen, a girl of plain appearance,
but compelling wit and spirit, sat in the
front seat of the Touring car. Behind
them and on the running boards was
packed an amplitude of tent canvas.

“Whai's this?

“Finest silverware you ever saw,
“Wonder if there's not some diamonds here too.

“Ray's broadcasting burglar alarm is working!”
in the house!™

Listen ., . . "’

folding cots, folding chairs, poles, ropes,
kitchen utensils, canned and cured
foods, vegetables, and, by no means
least of all, Billy's locally famous radio-
phone outfit of 50-watts power, for the
removal of which he had a special permit.
In the sedan rode Jerry Anderson with
his pretty bride, Alice, and Carl Frisbee
with his timid but naively brilliant wife,
Marie.

All went well until about five miles
fromn their camping destination, when
the engine of the sedan began to balk.
The three young husbands worked on
it for an hour, but were unable to locate
the trouble. At last Billy said:

“Let's giveit up and tow her the rest
of the way. It's getting late, only three
hours till sundown, and we've got the
tents to pitch, supper to get, and the
radio to hook up.”

This was agreed upon, and a tow was
arranged with the skid-chains of the
two machines. In this manner they
reached their camping place on the
shore of a small lake in a wilderness of
woods, with the nearest house half a
mile away.

Then began the real ‘‘speed job" of
the day. Two of the recent bridegrooms
pitched the tents on an open, grassy
plot near the lake and extended a single-
wire antenna between two trees on
opposite sides of the 150-foot clearing,
with insulators beyond the reach of

Pictures by
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exclaimed Blli’y
one of the voices in the loud speaker wus saying.

Alice cried, *“There are burglars

the branches. The other husband,
Carl Frisbee, built two fireplaces with
stones, placing over one a mectal broiling
grate and suspending over the other
a kettle from a stick-in-a-crotch crane
for boiling water. Meanwhile, one of
the young wives aided in unloading the
touring car, setting up the cots in the
tents, and in the distributing the camp
furniture, while the other two prepared
supper.

Half an hour after sundown the camp
was ‘‘in shape’’ for the night, and a
steaming supper was on the folding
table, constructed for six “in a pinch.”
In the illumination of the automobile
headlights, they ate the repast, while
a smudge near-by served well to keep
the mosquitos away.

A Home-made Outfit

AFTER supper Billy completed the
hook-up of his radiophone. Then
he jacked up the rear end of the touring
car, took off the rim and tire of onc of
the wheels, and substituted a rim without
a tire. A few feet from this improvised
sheave wheel, he anchored his voltage
gencrator and connected them with a
power transmission cable. Then he
started the automobile engine and soon
was generating a voltage sufficient to
broadcast a hundred miles or more.
These preparations complete, Billy
began to tune for some preliminary
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musical entertainment. The first he got
was a bit of vaudeville, broadcast from
a Chicago station, A song of mock-
sadness was sung, and then a comedian
began to broadcast some ‘‘wise cracks,”
which were answered naively by a
character introduced by the joker as
Mr. E. Z. Mark.

“When is an automobile not a frog,
Mr. Mark?"" asked the fun maker.

“Idon’t know, Mr. Smart,” replied the
other. ‘Whenisanautomobilenota frog?’’

*YWhen it is towed,"’ replied Mr. Smart,
whereupon there was a roar of
stage laughter from a group
evidently stationed before the
microphone to produce the ap-
plause of an 'appreciative audi-
ence.'’ ‘

“Oh, don't give us any more
of that,” protested Jerry, owner 97
of the towed automobile. “See
if you can't find some opera
music that will harmonize with
the voice of nature around us.
I resent that slur on my sedan.
Listen how beautifully the frogs
are singing by the lake, and the
crickets and the katydids—""

“Yes, and the tree toads,’
terrupted Jerry.
off there?"”

“Off where?”’ demanded Marie,
tipping her head first to the right
and then to the left in listening
attitude.

“You can't tell directions of
the ‘voices of the night',” said
Helen sharply. *“Didn’t you ever
try to locate a cricket by its voice?””

“Yes, 1 have,” Marie admitted: “and
it's just about as hard to locate as a
katydid."”

“Or a frog,or a tree oadora whip-poor-
will, ar any sound broadcast out in the
open country, particularly in or near the
woods,” said Carl. *‘All these noisy
animals and insects are broadcasters,
don't you know?"

“Yes, and you need a radio compass
to find them,"” suggested Helen.

“Two or three in widely different posi-
tions to determine their latitude and
longitude,” suggested Billy with the
expertness of an experimenter.

“They make me think of—of—burg-
lars,” said Marie with characteristic
timidness. *“Do find us some real nice
music, Billy; something that will drown
out all these ghostly noises.”

‘*Well, we don’t want any burglarous
shivers and shudders round here,’”’ Billy
decreed. “I'll see what I can find,” he
continued as he began to twist the dials.

“First, see if you can pick up any of
our friends at home," suggested Alice.

“Are you homesick already, Mrs.
Anderson?” deman<ed Helen.

“Not at all, Mrs. Rumford,” flashed
back the challenged bride, smartly; “but
maybe some of the folks in town are
talking about us.”

“Oh-ho, Miss Vanity—>MIrs. Vanity, I
mean! You know the old saying about
people who listen secretly to what people
say about them.”

“Hold on,"’ inter posed Jerry with mock
challenge in his voice. ‘‘When you call
my wife Mrs. Vanity, vou call me Mr.
Vanity.”

' in-
‘‘Hear that one
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“Gee, this is some find!" a
heavy voice from the loud speaker
said. “‘It's father's home! Alice
cried with a picture of two rough
characters in her mind.

“Shame on you, Jerry,” put in Helen.
‘You're an ideal husband, you are.
That's what 1 call real vanity, Why
don’t you forget yourself and defend her?"

“Here we are—stop your quarreling,”
announced Billy. I don't know what
1've got, but I've got something. 1
tuned to get your brother at your folks'
home, Alice, but there are strange voices
here.”

“Why, my folks are away,” Alice
replied. “You can’t get anybody there.
They've gone to Lake Geneva. I thought
1 told you that.”

“‘Is that so? Vell, listen here.
goodness. \What's this? Listen.”

A Voice in the Dark

Even before he finished his excited
utterances, the voices in the loud speaker
were becoming more and more distinct,
with awesome foreboding.

‘“Yes, these are real stuff, solid silver,”
one of the voices was saying. ‘“Finest
lot of silverware you ever saw. And look
at this pitcher—solid stuff, Bimbo, and
these trays. What a silver mine! \Won-
der if there's not some diamonds here.
Ought to be. \We'll take a trip to Europe
or the Sandwich Islands on this haul,
Bim."”

‘““What does it mean, Jerry?'" Alice
gasped, seizing her husband's arm.
“Billy, that isn't father’s home, is it?
It can’t be, it surely can't be.”

“I'm afraid it is,”" Billy replied.

Ay
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“'There's no other way to explain that
sort of talk.”

“Then Ray's broadcasting burglar
alarm is working,” Alice screamed.
*There's burglars in the house. Oh,
my, oh, my! What will we do?"”

Chapter I1
The Microphone Bultet Eater

HOST-LIKE silence hovered over
the camp for several moments after
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Helen was

Alice’s panicky declaration.
the first to break it.
*‘Oh, you must be mistaken,’ she said,

addressing both Billy and Alice. ‘‘They
wouldn't be so foolish as to broadcast a
confession of their guilt to the whole
world."”

“They're not doing it purposely,”
Billy replied. ‘‘But maybe you don't
fully understand Ray's invention."

“0Oh, ves, I do,” Alice insisted. ‘“He's
described it to me several times, and 1
can recite it off like a book. He's in
\WVashington now perfecting his patent
and consulting with government radio
officials on his automatic shift for sending
and receiving, which makes it possible
to call a station when the operator is
not listening in. He has this in opera-
tion at home in conjunction with a burglar
alarm, which is heard by every listening
amateur in range of his transmitter if
burlgars break into the place."”

“Yes, and he's had the device in
operation only a short time and hasn’t
explained it to any other amateurs,
except me, so far as 1 know, for fear his
patent be stolen before it is perfected,”
said Billy. “So we're the only ones of
all those now listening in that will under-
stand that alarm or the burglars’ con-
versation.

““The device is simple, but ingenious.
An electro-magentic wave of given length
and impulse serves to kill a magnet

(Turn to page 70)
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Graduation Held Over Radio
at WCCO

RADUATION exercises over the
air—that is the latest feature from
the Gold Medal Station, Mlinneapolis-
Saint Paul, WCCO. Wednesday, ]Jan-
uary 21st, at 2:00 p. m. the graduates
of the first Gold ledal Radio Cooking
School received their diplomas, listened
to the Baccalaureate address by Betty
Crocker, who directed the school, and
heard the valedictorian and salutatorian.
The first Gold Medal Radieo Cooking
Schoel opened on November +th. Classes
were held every Tuesday morning over
the air, when Betty Crocker, Home
Economics Specialist of the Station,
instructed. Approximately 2,000 women
from fourteen siates registered for the
course, which was completed December
23d.

In order to graauate and receive a
diploma, it was necessary that certain
recipes which had been given in the
classes be worked out and reports made
on them. Although the school ended
at a busy time just before the holidays,
250 women from five Northwest states
qualified for graduation.

It was impossible for all of them to
come to Minneapolis to receive their
diplomas during the graduation exercises
at the Gold Mledal Station, so an effort
was made, Miss Betty Crocker stated,
to have at least one representative from
cach state there.

The graduation exercises were similar
to those conducted by the average schools,
with special music arranged by \WCCO
artists. That these exercises aroused a
large amount of interest among the women
who participated in the course is evi-
denced by the letters received, it was
said.

One Wisconsin woman wrote in that
she and several of her neighbors had
taken the course and met in her home on
January 21 to listen in on the graduation
excrcises, and said she had a new dress
made for the occasion.

The oldest student in the class was an
82-year old Minneapolis woman. She
wrote to Betty Crocker that she was
particularly interested in completing the
work and graduating, as she had never
before graduated from anything in her
life. She completed all of the work
assigned and received her diploma.

Two blind women were also among
the students. They stated that the
course had been of particular value to
them because they could not read maga-
zines and get the suggestions of which
other women make use.
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Movie Star Meets Doom
Before ‘‘ Mike”
.WARREN KERRIGAN, widely

known motion picture star, has
faced thousands of movie cameras without
flinching, but he admittedly met his
Waterloo lately when he faced the mic-
rophone of Station WGN, located on
the Drake Hotel, Chicago.

Mr, Kerrigan was schedulea .o appear
on one of \WWGN's afternoon programs
and to tell of his experiences while engaged
in filming “The Covered Wagen,” of
which he 1s the star.

Before he was able (0 get launched
into the topic of his talk, he moved his
arm and unintentionally shut off the
microphone. He talked for fully five
minutes before it was discovered that his
words were not travelling farther than the
confines of the velvet-lined studio.

Mr. Kerrigan was told to start all over
again—which he did. “But,” he ex-
plains, “from then on I was all upset
I stuttered, gasped and said things
never meant to be said. Finally I told
Quin Ryan to shut off the Juxce. The
mncrophone had licked me.’

{The photo of Mr. Kerrigan above is
copyright by the Drake Studio.)
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Kiutus Tecumseh, a full-b.ooded Indian,
prides himself as the ‘“‘radio representa-
tive of the Red Men,” and in their cause
he is travelling among the big radio sta-
tions, singing famous Indian melodies and

telling their romantic history. He is
now appearing from WEAF, New York.

IWhat the Broadcasters are Doing
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WGY on Air 1630 Hours
During 1924

REVIEW of the year's operation

of WGY, the Eastern station of
the General Electric Company at Schen-
ectady, N. Y., shows that the station
was on the air 1,630 hours during 1924,
an average of about four and one half
hours per day.

WGY is not on the air Wednesaay
evenings except on Very rare occasions,
under special permit from the radio
supervisor, and Monday evenings the
station leaves the air promptly at ¢
o'clock, at which time WHAZ of Troy,
N. Y., is licensed to hold forth. In 1923
the total of operating hours was 1,106.

The increase of operating hours for
WGY from 1923 to 1924 is due to the
expanding activities of the station and
also to the broadcasting of the national
conventions of the Republican and
Democratic parties, as well as several
campaign speeches by the presidential
candidates.

Efficiency is High

.ne efficiency of the station, during
the period it was on the air, was 99,99,
This record speaks well for the watch-
fulness and expertness of the radio
engineers who are responsible for the
operation of the station. These men who -
are never heard by the radio audience
are responsible for the quality of the
transmitter signals and on their alertness
depends the continuity of the program,

During 1924 there were seven suse
pensions of broadcast service from WGY
due to apparatus trouble and five of
these breaks in program came during
daylight transmission. The total time
lost was thirty-six minutes. On one
occasion, lightning strucls the antenna
and induction burned out meters and
condensers, Service was suspended fifteen
seconds, the time required to bring spare
parts into commission.

Tiny Station Shows ’Em

Dreams of the undergraduate members
of a little class in radio at Knox College
at Galesburg, Illinois, of establishing a
Class ‘A" broadcasting station were
fulfilled during February as a result of
their own efforts when WFBZ, the
Siwash station, took the air for the first
time and broadcast a Knox-Monmouth
basket ball game to nearby States with
an outfit costing but $175, which made a
good showing within a radius where
there were many stations costing from
810,000 to $60,000 sending forth their
programs.
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& A Breath of OlWd-World

Romance from SBR, Belgium

‘L 7 OU do not need to get your thrill
of Old World romance out of
pictures, tales or travels nowadays.

Just tune in on 205 meters one of these

unstatic evenings and listen to a.musical

instrument that was built centuries be-
fore you or I or our granddads were horn.

Tune sharply and listen carefully and

vou will hear M. Marcel van Loust de

Borkenfeldt announce that it is Station

SBR, Brusscls, Belgium.

Lucky are you if you caance to tune
in on one of those evenings that M.
Borkenfeldt tells you that the next num-
ber will be a carillon solo by M. Josef
Denyn. For that will be the piece de
resistance of old country radic
broadcasting. M. Denyn is
the master of the bells in the
ages-old tower of the cathed-
ral at Malines. Malines is the
historic town, north of Brus-
sels, where Cardinal Mercier
served his God and his coun-
try and delivered his memor-
able Phillipic against the war-

riors who executed Edith
Cavell. Malines made its
voice heard throughout the

world eight years ago because
it chanced that the German
gray-blue hordes passed that
way into France and, in pas-
sing, left a scar

Like Days of Old
UT the war is over now

and Belgium is the old 2
Belgium of the days when the
cafes were athrob with music,
when the Grand Place at
Brussels was a rendezvous for
the volatile good folk and the
gardens were merry with wine
women and song.

But the carillon. In the belfry at
Malines are stationary bells which are
“played” by M. Denynm, in much the
same manner as one would play an organ
or a piano, except that the musical con-
trivance is on such a gigantic scale that
no ordinary finger-board is sufficient to
exploit it, The carillonneur must use a
keyboard, called a clevier, and instead of
running his fingers lightly over the keys,
he must pound them lustily with his fists.
An oid authority has laid down the rule
that a “carillonnenr must have good
hands and feet and be free from the gout.”

The carillon at Mlalines was famous
before the advent of radio broadcasting.
But it is much more famous since radio
carried the rich, deep music of the enorm-
ous bells across international boundaries
and virtually across the seven seas. M.
Borkenfeldt was too much of a radio
artist to overlook the value of the Malines
carillon, and when I visited him in his
broadcasting station in Drussels last
Sunimer, the one thing about which he

Here is an excellent view of the Malines Cathedral, at
Malines, Belgium. The chimes broadcast through SBR from
the tower of this ancient structure have literally crossed the
seven seas. {Drawing of cathedral by Briant Poulter by cours
tesy of *“The Architect,” London.)

By FREDERICKSMITH

was most enthusiastic was his plan to
broadcast the bells of Malines. He told
me he would do it—and how astonishing
has been his success!

Crossing the Atlantic

N the recent international tests the

bells of Mlalines were heard as far
west as Salt lLake City, Utah. They
have been heard on the fringe of the
burning sands of Algeria and in the
winter of Helsingfors. M. Denyn has
good hands and nogout. There is but
one broadcasting station in Belgium.
M. Borkenfeldt is very proud of it. It
is owned by the Radio Belgique Stock
Company. When 1 was in Brussels,
the directors told me that the radio
listeners who paid their government li-
censes to listen in numbered 8,000 to
?,000, while those who stealthily tuned
in on unlicensed receiving sets num-

What the Broadcasters are Doing
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M. Borkenfeldt, director and
announcer of SBR, Belgium’s
only radio station.

bered 30,000 to 40,000 more. Belgium,
it seems, has the Old World policy
of making the fan pay for his enter-
tainment.

In days now almost prehistoric, the
carillon was limited to three
or four bells, but the num-
ber of bells has increased
until a good carillonnenr must
have reached the highest

f-}j point of efficiency. M. Denyn,
= for example, is known as
== “The Liszt of the DBells.”
aE He has a repertoire that in-

¢ludes not only Flemishmusic,
N il but old English folk songs,
Scotch airs, the national an-

thems of several countries
and many selections from
!ﬁ operas.
: |

M. Denyn is a good deal of
a “Roxy” or a Jerry Sullivan
or a Harry Snodgrass, if you
will. He is invited to go to
one country and another to
play the local bells, and every
season he is as regular in his
appearance at Dorset as are
American tourists in the so-
called Sign of the Cheshire
Cheese in dear old Lunnon.

So keep an ear perked up

for M. Borkenfeldt. You
may hear him announcing
from “Bruxelles’ that M.

Denyn is about to stir the
echoes in the ancient beliry
and send you aromantic mo-
ment all the way down the corridors
of time.

Doing Fine, Thank You!

THE question has often been raised
concerning Belgium’'s confining it-
self to only one radio station. M. Bork-
enfeldt explains this by asserting that
his countrvmen are so enthused about
Station SBR that they haven't the time
or the inclination to grow dissatisfied.

His innate ability to prepare varied
programs that appeal to not only Bel-
gians, but listeners in all the surround-
ing European countries, is one of M.
Borkenfeldt’s outstanding accomplish-
ments. Not only is he an expert pro-
gram director, but a keen student of
technical Radio as well,

Truly, he is one of the few predomi-
nating radio figures that have sprung up
in Europe since the advent of broad-
casting on the Continent.

(Copyright: 1925: by Radio Age, Ine.)
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“Zez'
Confrey
Wrote
“Kitten

Y

on the j
Keys,” f
But
Here's
the Girl
Who
Can
Play it!
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How ““The Girl
With the Sum-
mer-Resort Name”
Bowled Over
the Radio Fans
in New York!

And here's Vee, the girl
who opened a radio station
all by herself—and in New
York, too!

Gotham’s “Radio Queen”

AN INTERVIEW BY WILLIS ARNOLD

EW YORK:—The baby-queen of
Roxy’s Gang, the regular Sunday

night spectacle of rythm and
artistry broadcast from WEAF, New
York City, has no greater admirer—and
a secret one too—than Joe, the night
elevator man of the Capitol Theater Bldg.,
where the studio is located.

Of course, Joe has his ups and downs,
but he'll tell the world that Vee Lawn-
hurst, “The Girl With The Summer-
Resort Name,” knows jazz from J to Z.

It would be a shame to say that Vee
played the piano! She’s got a natural
born gift of sitting down behind the keys
and making every little do, re, mi, trill
out a Jolsonian “Mammy” that would
make Al turn crimson under his make-up.
Zez Confrey wrote “Kitten on the Keys"
—but little Vee plays it! Indeed, Irving
would go back to Berlin if he wrote a staff
of syncopation that Vee couldn’t execute
to the delight of every charter member of
the Iwantadance Club.

Ask the average radio or theatrical star
her age and you get in return either a

scowl or a misinterpretation of the truth
—but again—it's different with Vee.
“I'm ninetcen” she'll smilingly reply.

““And never been kissed?”’ you're just
aching to ask her—but don't dare!

Her First Attempt

“YH, THAT first time before the mike,"”
Vee will tell you, “was the best
and the worst. It was 2 o'clock in the
morning, and they had just finished
Station WGBS here in New York. It was
the first testing program, and never a
word had been ushered through that
microphone before. I was announcer,
singer, pianist—guess I was the whole
show that early morning!
“But I was just as scared as could be!
I could just picture millions and millions
of people all over the world as well as my
own circle of friends located near the
station making fun of my tongue-tied
antics.
“That sure was some exciting morning!
‘Thisiserr . . . . Station W . . .. WG
. WGBS err . . . . a test

program’ were the first words that I
stuttered and faltered through. But one
sudden and happy thought saved the day.
I announced myself as ‘Laura Lawn-
hurst'—even said that she would favor us
with a piano solo. Then [ hustled off to
the piano and played—miserably! Next
I announced some other tricky name and
said she would sing. Well, she didn't—
though honestly she tried awfully hard.
And so went the little monologue on and
on, for ages it seemed!

“It was a test program—and some test
too! Such a test it has never had since,
I'm sure,”

But Vee is inclined to be a six letter
word meaning reserved, as the Cross-word
Puzzler would say. Modesty is a prized
virtue, but especially so when Father
Time has only nineteen short years
chalked up against she who is modest.

Yet, two years ago, when Vee was only
seventeen, she was the star jazz pianola
roll maker for Ampico and other leading
companies. That’s nothing! She’s

(Turn to page 73)
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The Boys Who Rose to Vaudeville
Fame Are Now Real Radio Headliners

The LLOOS .

What the Broadcasters are Doing

BROTHERS

Tell How They Do It

Unbroken Partnership with Real Understanding,
Responsible for Success, “Ernie and Billy” Say

< =

R

Ernie Lvoos, who can sing three oclaves
without flinching.

of nights when radio stations vie

to put on the biggest “'show’ of
the year; and on this occasion the place
was the crystal radio studio of Station
WEBH, located on the Edgewater Beach
Hotel, Chicago.

A tour of stations throughout the city
and vicinity revealed that nearly every-
one was going full blast at midnight,
with a galaxy of stars that rivaled those
to be found on the most pretentious
legitimate stage. Every station had its
“exclusive’' artists, doing their best to
keep that station on the air till the wee,
small hours of the New Year.

The Edgewater Beach Station had a
group of sober yet peppy artists there,
under the direction of Studio Director
Dean Remick and Station Director
Robert Boniel. The guests at the hotel
viewed the radio artists through the
glass studio with the eyes of persons
who were used to such things and thought
them perfectly commonplace.

The Awakening

IT WAS New Year's Eve—that night

UT shortly after midnight people
began to talk. Did you see those
two immaculately evening-dressed men
—not youngsters, but youngish looking
men, who just entered the studio? Later

they sang together for the orchestra,
and then they hied back to the studio,
and, seated cozily in front of the studio
piano, they reeled off crooning jazz
ditties such as have never been heard
before. Noses were pressed against the
glass wall to get a better view of these
veteran entertainers “in action'” before
the microphone.

Questions revealed the information
that the two distinguished-looking gen-
tlemen were brothers—Ernie and Billy
Loos. Ernie is the big fellow, who rolls
his eyes when he sings those southern
jazz melodies. Billy is the little one who
tickles the ivories and harmonizes with
a deep baritone with his brother’s bass,
or tenor—for Ernic's equally adept
at either,

Ernie and Billy appear at WEBH
regularly. They have appeared on
RADIO AGE programs from that station
with great success. Their advent into
radio entertainment is only recent, but
for that reason radio fans should not
get the idea that the Loos Brothers are
new to American music lovers,

On the contrary, they are one of the
best known ‘“brother’ pairs on the Amer-
ican vaudeville stage. Strange as it
may seem, the Loos Brothers are really
brothers.  Their respective physiog-
nomies, which may be compared to
advantage, prove that. And again,
strange to say, these brothers have
remained together for nearly two dec-
ades without a rift in the ranks. That
is indeed an accomplishment.

Ernie and Billy Loos began their
careers singing illustrated songs for their
father, one of Chicago's first motion
picture exhibitors. However, they soon
outgrew their father's direction, and
branched off for themselves. They
landed long-time contracts with the old
Sullivan and Considine vaudeville circuit
and later became a permanent institu-
tion with Keith's circuit.

Going the Rounds

THEY have appeared during the last
ten years at nearly all of New York's
big cafes and theatres, and until recently
they were “fixtures’” at the M\larigold
Gardens, Rainbo Gardens and with
Isham Jones' orchestra in Chicago. Now
they are devoting most of their time

to entertaining by radio for big song
publishers. Sooner or later they expect
to be back in vaudeville, for as Ernie
says, “'It’s in the blood.”,

Ernie Loos sings three octaves in
tenor and bass, and some persons believe
there are more than two singing when
this pair start their vocal contortions.
Billy plays the piano and sings a rich,
full baritone that has won him wide
commendation. Of course, they show
to the best advantage on the stage, but
even the curtain of the ether fails to
shut out their dominating personality
when they start such melodies as “Too
Tired,”” *Broadcasting Mamma,” (one

of their own ditties) and “Oh, Mabel!”

So popular have they become that
persons visiting the Edgewater Beach
Hotel insist that the Loos boys come out
of the studio and sing to the gatherings
And of

in the Marine Dining Room.
course ‘‘the boys'' doit.

Billy Loos, who can sing a baritone and
play the piano, too.
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Hazel and Her T antalizing Fiddle

HOUSANDS of people

I throughout the broadcasting

area of radio station WBAP
at Fort Worth, Tex., adjust their
headphones and tune in their loud speak-
ers each Sunday night for the midnight
concert, knowing that unusually good
entertainment awaits them.

Are they disappointed? If you have
ever heard Miss I{azel Boyer and her
“tantalizing fiddle” at this period, you
can casily answer that question for your-
self.

To play effectively to a countless num-
ber of people time after time, never failing
to bring wires and long distance telephone
messages from almost every state in the
Union, to say nothing of the great quan-
tity of mail received each week, is
an achievement that few can boast
of. Judging by the applause re-
ceived by Miss Boyer, she is with-
out doubt the most popular radio
entertainer in the Scuthwest.

At an Early Age

IXI‘ THE age of five Hazel began
her career as a violinist under
the able teaching of her mother.
Unlike most little girls of that
tender age, she did not take her
dollies to bed with her, but instead
she religiously carried her violin up
te her room cach night and went
to sleep with it hugged tightly in
her arms. Her mother would slip
quietly to the bedside and remove
the fragile instrument.

One year later, she made her
first public appearance in recital
before friends. She was warmly
received by fellow musicians at
that time and a successful future
was predicted for her. When she
was still a child of ten, she at-
tracted the attention of serious
musicians who assured her of a
future of success and brilliance if
she would only work to that end.

Miss Bover entered the profes-
sional world by playing at the
Union Gospel Mission of Fort
Worth, where she played for some
time. The public gasped with
astonishment at the skill the child-
wonder showed in handling her in-
trument. This engagement brought
forth offers from various sources
outside of her own city, some of
them in vaudeville. All were
refused. She preferred to remain in
Fort Worth with her mother and
play for the people who knew and
loved her.

Has Own Orchestra

SHE played engagements at the
most prominent clubs and at
the theatres of Fort Worth, later organ.
izing her own orchestra and playing at the
Metropolitan hotel. She is playing this
season at the Crazy Hotel, Mineral Wells,
a Texas health resort where her concerts
are broadcast by remote control.

radiate jazz

By LERA McGINTY

Q This Charming Girl Vio-
linist Got Her Start by
Taking a Fiddle to Bed
with Her Instead of a Doll;
Now She's the Most Pop-
ular Radio Entertainer in
the Southwest; Here's Why

Miss Hazel Bover, with her violin, which can
and classical airs with equal dexterity.
If you doubt Hazel's popularity, just read her
mail for one week!

Most of Miss Boyer’s radio entertain-
ment consists of that much-talled-of
“American Folk Music''—jazz. That is
because her audience demands it and not
because it is the onlv class of music
she can play. Hers is a rare gift that

few are blessed with, for she is so
versatile as to play also Mendels-
sohn concerts with the ease and
artistry of a genius. She has often
been told by artists of world fame that
she has the makings of a Maud Powell.
To be talented alone is wonderful, but
to be beautiful, talented and the pos-
sessor of a smile that is never forgotten,
is indeed a gift. It is an established fact
to those who know her that her ever-
present smile and pleasing personality
have won for her as many friends as has
her playing. Just how gracicus she
really is may be judged by the following
remark, made byanother woman musician
of ability: ‘“Hazel has had praise heaped
upon her from her friends, her fellow
musicians and musicians of note,
vet she is unaffected and the
same sweet Hazel of childhood."”
She also laughingly confided this,
“You know as a rule that praise
goes to one's head, especially to
headsof temperamentalmusicians.”
Possibly some of the rest of us
might have thought this, but would
never dare to say it. The spokes-
man, being a musician herselt,
however, makes it all right.

THE question was asked as to
whether or not Miss Bover ex-
pected to attain greater things with
her violin than she has done, The
answer was not very definite. She
said home ties were stronger, but
her secret ambition seems to be to
do concert work some day.
According to artists who should
know by experience, she has no
cause to fear the struggle experi-
enced by many unknown musicians
just beginning the upward climb,
because she is a genius, and a genius
is socon recognized and claimed.
Besides playing her ‘'tantalizing
* fiddle’” Miss Bover likes to dance,
swim and read radio mail. Of
course, she cannot acknowledge all
of the letters received, for who
would play the fiddle if she did?
\Ve radio fans are particular who
substitutes for a favorite artist, and
they tell her daily she has no equal.
Therefore she wishes to take ad-
vantage of this opportunity to tell
you that her mail is a never-failing
source of delight to her and how
much she appreciates the generous
response accorded her each Sunday
| night by her listeners.
L Although midnightis a fairlylate
hour to start a radio program on.a
Sunday evening, Station WBAP
announces that judging by the
number of requests that come in
after midnight, a large portion of
the radio audience is awake and listening
at that hour. WBAP is particularly
popular at this time on Sundays, in view
of the fact that the majority of the
stations throughout the country “sign
off’’ about 10 o'clock.
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Miss Ramona M. Nelson, a soprano of
note and incidentally one of the reasons
why WBZ is popular among the males

from coast to coast.

a great cheer-maker in the land

where it's always WWBZ—""Way Be-
low Zero,' said the sailors from the U.S.
S. Patoka when they arrived in port at
New York recently. They had just come
from the land where the Esquimaux
squat in their snow tepees up in Arctic
waters,

They were referring to WBZ, the West-
inghouse Electric Station in Springfield,
Mass. Part of the programs which they
heard had come from Boston, where the
Herald-Traveler operates a remote-con-
trol studio in the Hotel Brunswick.

“It was great,” the crew said, ''to
listen in to the ship’s radio after swabbing
the decks with chunks of ice and thawing
out our beards with oxy-acetylene torches.
e got a great many stations, for in that
land of white-washed bears and cheap
snow, static 1s almost nil during the win-
ter and concerts came in loudly. But
the best station was WBZ, It came in as
clear as champagne and the programs
were great.'

1t wasn't long after WBZ got this
message from the thankful “‘gobs’ before
they heard from the state of Washington,
where lumber-jacks in the fir-camps had
heard them.

S PRINGFIELD, Mass.—WBZ was

A Big Event

HIS happened in Independence,
Washington, where one of the radio
bugs ran through the town shouting that
he had heard voices from the East. Im-
mediately the town council voted this as

“The
busiest
berson in
the studio™’
is the title de- R
served and held by A

F. Edes, chief announcer,
brogram director, host,
etc., of WBZ. Bult he
treats his work like play.

one of the town’s most
exciting moments since
Lincoln was shot.

No wonder, either,
that it caused a great
furor in the land of trees,
for the days are dull and
the nights lonely, The
husky jacks, many of
them from brilliant
Broadway, found great
solace from their loneli-
ness in radio, but for a
long time they heard
only the western sta-
tions. It wasconcededby
them that an eastern sta-
tion would be a God-send,
and when WB2Z's thou-
sand watts came flowing
in they all sat down and
wrote in to the station.

What the Broadcasters are Doing

WBZ—
The Station
of Good
CHEER

A Picture from Life

By MILTON LIEBERMAN

Onc reason that the sailors and
lumber jacks so greatly appreci-
ated \WBZ was because through
this station theyreceived a greater
varicty of programs than through
any other station in the country.
1t has thirty-two special wires
and two permanent remote-con-
trol studios.

) The two permanent ones are at
\ the Hotcl Kimball, Springfield,
Mass., and in the Westinghouse
studio of the Hotel Brunswick,

Boston. Boston, incidentally, is
one hundred miles from Spring-
field, and a two-way wire connects
it with Springfield, where the an-
tenna towers are located. .

In Springfield, programs are
broadcast byspecial wires fromthe
Capital Theatre, Springfield Audi-
torium, State Theatre, Poli’s
Theatre, Court Square Theatre,
Springfield Union, Cook's Butter-
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A great help to digestion and a substantiation of the
popularity of “Music While You Eat’” is the Westing-
house Philharmonic Trio which plays several times a
week from the Kimball Hotel studio of WBZ, at dinner-
time. Gustave LaZazzera, cellist; Mrs. Eleanor Turner
LaZazzera, pianist, and Gaetano Misterly, violinist.
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WBZ May Mean *

"Way Be-

low Zero,” But Its Programs

Have Warmed the Hearts of
Arctic Explorers and the Men
Far Away from Home

fly Dance Palace, Eastern States Exposi-
tion, National Institute of Alusical Art,
Church, and South Congregational Unity
Church. In Boston, wires are run to the
Boston Arena, Boston Opera House,
Chickering Piano Building, Colonial
Theatre, Convention Hall, Copley Plaza
Hotel, Estey Organ Factory, Hotel
Lenox, Hume Music Company, Jordan
Hall, Kieth’s Theatre, Majestic Theatre,
Mechanics Building, Plymouth Theatre,
St. James Theatre, Shubert Theatre,
Steinart Hall, Symphony Hall, Tremont
Theatre, and the Wilbur Theatre.

This, as you see, gives the radio public
a glimpse of sedate Boston in all its
moods. Jazz and sermons, concerts and
prize fights,—all are tapped by WBZ.

If WBZ had been in operation in the
old days, you probably would have heard
a first-hand account of the famous Bos-
ton Tea Party. Let us picture William
S. Tilton, one of the announcers, stand-
ing before the
microphone on the
evening of Decem-
ber 16, 1773.

“Thisisthe Her- |
ald-Traveler stu- E
dio, WBZ, broad-
casting from the -
Hotel Brunswick,
Boston, Mass.
There was a little
party here in Bos-
ton, folks, and we
really wish that
you were in on it.
Especially you ;
lovers of the well- A
known tea leaf.
Mr. Lipton, who is
famous as a tea
farmer, and at
times yacht racer,
sent a supply of
teaonthe schooner
Gaspee.

B SRARERN 4
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IT RAN aground
off Providence,
and some of our
leading citizens,
dressed as Indians
in their charity
ball costumes,
went aboard and
took possession.
Amid great
gayety, and oc-
casional exclama-
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taste for coffee was
being violated by
the balmy British,
who insisted that

we take their tea.

Their insistence
that we also pay
the tax on it, with-
out due represen-
tation in the Brit-
ish Parliament,
was irritating, to
say the least. If
we were privileged
to inflict our beans
upon England,per-
haps feeling would
not have run so
high.”
Undoubtedly,
also, WBZ would
have broadcast a
running account
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tions, such as
‘haven't we got
fun,’ they tossed
boxes of the tea
overboard. The
reason for this was
that the Boston

E. W. Bach is an announcer at WBZ,
but on a moment's notice, as shown above,
he can step before the microphone and sing
a breath-taking baritone solo.
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A. L. 8§ Wood, dramatic editor of the Springfield Union,
shares his extensive hnowledge of the American stage and lit-
erature with radio fans regularly from WBZ, where he pours
authoritative data into the Hotel Kimball studio microphone.
When vou hear it announced that you are going to be taken
around to the theaters and introduced to this or that stage celeb-

rity, you know Al

of the landing of
the Pilgrims on
Plymouth Rock, if
they had been in
existence at that
time, for the WBZ
boys do insist on
getting ‘‘scoops.”
However, it is a
shame to com-
plain that these
events were not
broadcast, when
they have such
excellent programs
now. They are an-
ncunced by
Thomas H. Mc-
Nally, and Alwyn
E. W. Bach, be-
sides Mr. Tilton.
George H. Jas-
pert is director of
the station, and
other members of
the staff include A.
F. Edes, the Her-
ald-Traveler rep-
resentative, and
C. M. Burr, West-
inghouse an-
nouncer. J. B,
Coleman is the en-
gineerin charge;
V. A. Breglio han-
dles the publicity

is going to be your guide.

at Springfield, and A. S. Eisenmann is the
associate director. John L. Ingram is
chief operator, and his helpers are R. F.
Bloom, Roger Houghton and H. R. Dyson.
At the Kimball is E. G. Graton, and P.
W. Harrison is in charge of operations at
Boston with P. J. Robinson and G. W,
Lang assisting.

WBZ was claimed to be the most con-
sistent transmitting stztion in the United
States by the Bureau of Standards, which
found during thirteen measurements that
there was absolutely no deviation from
its assigned frequency.

During the Winter WBZ broadcasts
educational courses, which include lessons
in modern American Literature and ap-
preciation of music. The courses are put
on the air from the Hotel Brunswick in
co-operation with the Massachusetts De-
partment of Education.

Robert Emmons Rogers, professor of
English literature at the Massachusetts In-
stitute of Technology, conducts the course
in modern American literature and delivers
lecturesevery Mondayat 7:30 p. m. Pro-
fessor Stuart Mason of the New England
Conservatory conducts the musical appre-
clation courses every Friday at 7:30 p. m.

A feature of which WBZ is very proud
was the broadcasting of an interview with
Jackie Coogan at a Kiwanis luncheon.
It also broadcast the arrival of the round-
the-world fliers at Boston, and every
year sends the Conference of New Eng-
land Governors on the air,



38

RADIO AGE for March, 1925

“Whit —
The Mystery

MAN

of Boston

By Oliver
JENKINS

TATION WEEI, the Friendly
S Glow, Boston. The next feature

on our program will be a radio
interview by ‘Whit'"."'

And forgetting all about the DX
records for the time, the million and a
half listeners which WIEI figures as its
average unseen audience at any given
time when its program is on the air, settle
back comfortably, whether in chairs of
mohair or pine, anticipating a half hour of
unadulterated cnjoyment. Needless to
say,theiranticipationsare alwaysrealized.

The radio interview originated with
“WWhit.” It is a popular feature, for
although the Boston station has been on
the air only four months, stations all
over the country have grasped at the
idea and the radio interview is now a
prominent attraction On many programs.

“Whit" hasinterviewed statesmen, act-
ors, editors, cartoonists, radio expertsand
big business magnates—and even a ghost!
Readersof RADIOAGE havealreadyread
something about thisextraordinaryevent,
but the subject simply can't be passed by
without the mention of an interesting in-
cident in connection with it.

Whe's the Ghost?

HE *‘Ghost” was impersonated by no
& other than Charles Burton, the super-
intendent of the station. It isn't a
simple matter to play the part of a ghost;
it requires a little thought. But no
problem, however difficult, can bafile
“Burt” and ““\Whit”" when they put their
heads together. A handkerchief was
thrown over the “mike” and the rest was
casy. Telegrams poured into the studio
all the night of 1lallowe’en and many of
the senders apparently thought the ghost
might have been real, even in this
Twenticth Century!

“\Whit's''—we arc going to shatter the
secret now—'*Whit’s’’ real name is
Lewis S. Whitcomb, and before entering
the radio field, he was a newspaper man
in Boston. He is today Assistant Super-
intendent of WEEIL. How such a change
took place within a few days is unusual,
te say the least.

Betty Bronson?

What the Broadcasters are Doing

e o ~N

e T < M e

Who wouldn™t be an interviewer if he could have such charm=
ing ladies to interview as

“Whit" is here

shown prying all sorts of secrets from the popular movie star.

How Station WEE! is Putting the Friendly Glow
Into Its Broadcasting by The Simple Process
of Interviewing “Celebrities” for Its Million
And a Half Enthusiastic Listener-Admirers.

Six months ago ‘‘Whit’" was getting
along very nicely as radio editor of the
Boston Post, and within a few blocks of
him was his old friend, Charlie Burton,
radio editor of the Boston Herald. The
two met frequently, quite often spending
the lunch hour together, during which
time they would exchange stories of radio
andnewsinterest. Themenonthe Posfand
the men on the Herald are supposed to be
bitter rivals, but these two refused to be.

One day a rumor went the rounds of a
possible new radio station which was
being planned by the Edison Company
of Boston. The next day, both of the
friends went around to the office of the
company and applied for the job of an-
nouncer. Neither one knew that the
other had done so. DMeeting a few days
later, Burton casually mentioned the fact
to “Whit” and ‘“‘\Whit” mentioned that
he had done the same thing.

*“There ’s not much chance of both of
us getting the job,” said Burten. “One
of us is going to be out of luck.”

So **\Whit"' attempted to withdraw his
application, but the company refused to
allow it.

“I'll tell you, Charlie,’" said “Whit,”
“I've got an idea. It's been running
around loose in my mind for days. We
newspaper fellows interview people, don't
we? Then, why not try the same thing
over the radio? Interview interesting
people, It ought to go over big."”

The Problem Solved

“IT’S a humdinger of an idea,” agreed
Charlie, ““and that solves the problem.
If [ get the job, I'll spring the idea and

let you do the interviews. If you get
the job, you do the same with me.”

The agreement was made on the spot.
Everything was fine, after all. Neither
guessed that things were going to be even
finer. Two days later both of them
received letters offering them positions
with the new station. Burton went on
as superintendent and “\Whit"”" as assis-
tant. The station had been running
only a week when “Whit”’ put his inter-
view idea into action. As the theatre
people say, it was a “riot,”’

Some people are swamped with ideas.
“A\Vhit” is one of thesec people. The
interview notion did not end things.
“‘Whit” has decided that radio can pay.
That, of course, is one of the big questions
of the hour. Well, can it?

“\Whit"' saysyes. He'sgoingtoproveit.
\Within the pastfew weeks he has already
put the station on a partially paying basis.
His ventureisjust initsinfancy, however,
and the time has not yet come to tell
whether it is practical or not. But,
knowing ‘“\Whit,"" wehaven'tanyfears.

One of the newest stunts to be tried
by him is “Moving-picturesinrelation to
the radio station.”” The pictures show
the workings of the station, the various
studios hooked up with it, and some of
the millions of people who listen in. The
picture is woven around a charming
story of love and adventure, and will be
shown soon in Boston theatres. Of
course, this is in a way an advertising
stunt, but it is one that any station
might use profitably, and after all it is
interesting as well as educational.

(Turn to page 72)
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or Maximum Tube Mileage

A Two-Tube Ultra Audion

By JOHN B. RATHBUN

circuits known as ultra-audions,

there is one simple circuit that is
most commonly known to the radio
novice. This is the Gibbon's ultra-
audion, alias the “Little Wonder Circuit,"
alias the ‘“‘Radioc Demon,” alias the
“Ultraphone,” alias the ‘'Gibbon's Os-
cillator.”” 1t has also paraded under the
pzculiar cognomen of the ‘‘Carpet of
Bagdad,”” which however, has nothing
to do with the photoplay of that name.
In fact, every time that any dealer
wishes to bring out a simple, cheap and
efficient distance getter, he drags out
the old Gibbon's and labels it with his
pet name. Resuis are about as certain
with this little outht as is possible with
any simple combination of variable
condenser and single inductance coil;
hence it is ideal in its own sphere of use-
fulness.

Cne thing that appeals particularly to
the poor hook-up editor is the fact that
vou have twenty-eight chances of avoid-
ing a mistake in connecting it up; in
fact, it is almost impossible to get it
hooked up so that it will not percolate to
some extent unless you should get the
‘‘B" battery across the filament of the
tube. Confidentially, it can also be used
as a transmitter over a short range by
connecting a microphone in the ground
circuit. This statement will probably
bring down the united curses of entire
neighborhoods on my head for bringing
it to our readers’ attention, but I thought
you ought to know it, Radiate? I'll
say she does. When the village pest
starts twisting the dials of this outfit
you will see your neighbors climbingup to
the house tops taking down their aerials.

But It Works!

IT -may be noisy and it may radiate,

but it certainly gets the DX. Like
every other circuit having distance
getting qualities, it is noisy, unstable,

OF the twenty-eight radio receiving

Copyright: 1925

A New Version of an

Old Reliable Hookup

and not particularly selective where there
is much strong local, but it will reward
you by pulling in stuff that you would
otherwise only read about. Dollar for
dollar, and tube for tube, you can cover
more mileage with the ultra-audion than
any other set I know of, and it is on this
basis alone that 1 recommend it. For a
single circuit receiver it tunes quite
sharply, and is selective enough when

A COMPLETE BLUEPRINT
SECTION IN THE
ANNUAL

A thirty-two page blueprint
section, replete with tried hook-
ups and sixteen pages of blue-
prints in actual color, is the out-
standing feature of the RADIO
AGE ANNUAL for 1925, now avail-
able at $1.00 a copy. You can
use these blueprints as real work-
ing drawings, for they are clear
and easy to follow. Sixteen pages
of blueprints are worth many
times the purchase price of the
ANNUAL.

In addition to the blueprint
section, there are hundreds of new
hookups for beginner and expert
in the ANNUAL for 1925. Every
class of radio fan will find his
wants fulfilled.

The first edition consists of a
limited number of copies, which
are being exhausted quickly. Send
your dollar NOW if you want to
be assured of getting your copy
of the RADIO AGE "ANNUAL.

fifty miles or more away from a broad-
casting station, but in congested local
trafic it is not much good, and in
Chicago it is practically useless except
on silent nights.

In Chicago, the complete set of parts
have been scld retail for $6.75 for the
single tube ultra, and from $10.00 to
$12.00 for the two tube set. This, of
course, does not include headset, tubes
or battery. This is not so much greater
than the cost of building a crystal set,
except for the tubes and battery, and
you get real tube results with a few
dollars invested.

I do not recommend the single tube
ultra-audion for two reasons. (1) Be-
cause the phone impedance forms part
of the inductive balance in the circuit
which is upset when twe or more pair of
phones are inserted into the detector
circuit, and (2) because there is a
considerable body capacity effect in the
phone cords when the headset 1s con-
nected directly to the detector tube.
By using an audio transformer as the
inductance for the first tube, we o
away with both difficulties and the re-
ceiver 1s therefore much more flexible
in regard to the output connections.
A single tube ultra will not carry two
sets of phones satisfactorily, either in
series or in parallel, for this varies the
feed-back potential and therefore the
degree of regeneration. When working
full blast on distance, the phone cord
capacity may be so great that the
station will be tuned in or cut every
time that you move your head or touch
the headset with your fingers, but the
introduction of an audio transformer and
second tube will prevent this trouble.

Wide Meter Range

N Fig. 1is a picture diagram of the two
tube ultra-audion using a spiderweb
coil or “pure inductance’ for the tuning

(Turn to page 42)

Blueprints of the Two-Tube Ultra Audion on Two Pages Following
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A New Version of the
Ultra Audion

(Continued from page 39)

un.t. This type of coil is far supei.or
to the common homemade coil wound on
a tube. With a 23 plate or 0.0005 mf
variable condenser (C), the range will
be from 200 meters to well over 700
meters with the specified coils. 1t will
be well to use a vernier type of condenser
so that the maximum signal strength
can be more easily developed by closer
tuning.

When a spiderweb coil 1s usew, suc_
as supplied by our advertisers, a total
of eighty-five turns should be specified,
tapped at such points as will properly
cover the range of wavelengths. The
tap switch (TS) makes closer tuning
possible over a greater wavelength range
than an untapped coil, but a plain coil
can also be used with a total of 75 to
100 turns. A 75 turn or a 100 turn
honeycomb coil will be right, but the
100 turn is probably the better for the
broadcast listener with wavelengrhs aver-
aging about 360 meters. This is one of
the advantages of the ultra-audion; it
can be used over a very broad band of
wavelengths by simply substituting coils
of various numbers of turns. Special
tapped honeycombs can be used as well
as the plain, untapped variety. Tapping
isnota necessity butsimplya convenience.

When the coil is wound on a cardboard
tube, a diameter of from 2.5 inches te
3 inches can be used, and we should have
about 120 turns tapped at about ten-
turn intervals after the fiftieth turn.
Thus, we will tap at 60 turns, 70 turns,
80 turns, 90 turns, 100 turns, 110 turns
and at the finish. This will give us seven
tapping points, including one end. To
conserve space use No. 26 D, S. C. wire,
but if desired, No. 24 or No. 22 can also
be used. The low loss idea can be
introduced by giving the coila good coat-
ing of celluloid varnish (not shellac),
and then slipping the coil off of the tube
when dried. The varnish can be made
by dissolving bits of celluloid in amyl
acetate, which produces a fairly good
non-capacitative coating. If shellac
is used, you will get no results at all.
The paper tube can be slit lengthwise
before winding, and when the coil is
dry, we can easily separate it from the
tubeby breakingdownthelatterattheslit.

Now comes an important precaution
against body capacity. The stator or
stationary plates (s) of the wvariable
condenser (C) should be connected to
the grid line (5} while the rotor or moving
plates should be connected to ground or
to line (23). 1If this is not done, you will
be annoyed with "‘body capacity’’ so that
when you put your hand anywhere near
the dial it will detune or give a shrill
‘““Whee-ee-ee’” and break into vielent
oscillations.

For the best results the grid condenser
(K) should be a variable condenser or
one of the semi-variable grid condensers
now placed on the market for this pur-
pose. When the capacity is once adjusted
to the requirements of the particular tube
in the socket it does not frequently need
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readjustment except on wide variations of
wavelengths, and the latter type of con-
denser is perfectly correct. However, a
fixed condenser of 0.00025 mf capacity
will do very nicely and is used in most of
the ultra-audions. A variable grid leak
at (GL) must be used under all condi-
tions as the tube is very critical to the
resistance of the leak.

The Plate Voltage

NO\\' just a word in regard to the
voltage of the “B'" or plate battery
(B). If we are to avoid excessive radia-
tion from our aerial, and reduce inter-
ference to a minimum, we must nor use
over 22.5 volts on the detector tube (T1).
This result is attained by taking an inter-
mediate ‘‘B’' battery tap at the point
(+22) at the 22-volt section of the
battery, as shown. If maximum amplifi-
cation is required without regard to

Working Blueprints
of this famous

ULTRA-AUDION
HOOKUP

Are to be found on
pages 40 and 41

Another set of
BLUEPRINT SURPRISES
in April RADIO AGE

radiation, then we can put the full “B”’
voltage on both tubes by connecting
(4 B) of the transformer with the (467)
of the battery by means of the wire (22).
If you love your neighbors, don't do
this anywhere except in the country
where you are at least five miles from
the nearest receiving set. At least 43
volts should be used on tube (T2) and
preferably from 67.5 to 90 volts so
that we gain the maximum audic amplifi-
cation. The high voltage on (T2) has
no radiating effect.

Owing to the fact that ,ull contro.
of the regeneration is had by the adjust-
ment of rheostat (R1) it is cometimes a
good policy to make this a vernier rheo
stat, but fair results will be obtained
from a plain rheostat of the proper
resistance. The rheostat (R2) is not
critical and any type can be used here.
The Ttesistance of the rheostats depends
upon the type of tube used. Any tube
can be used for the detector (T1) but
the amplifier (T2) must be some hard
amplifier such as the '*11,''*'12,7%199," or
‘‘201A" type. For small sets the '‘11"
and the “12'" tubes work very well, but
of course the 201A is preferable where a
storage battery is justified. The soft
‘200" tube is probably a meore sensitive
detector at (T1) but it is more critical
and difficult to manage and also takes
more current than the other tubes.

Any good make of audio transformer
can be used at (AT) with a ratio of from
5-1 to 6-1. This single stage of audio
amplification is sufficient to get good
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volume on distance, and with local
station,s very good Ioud speaker volume
can be obtained. In fact, I have had
fair loud speaker volume on local with
the detector tube alone, so intense is
the regeneration in the ultra-audion
circuit. The output (p-p’) is connected
to the phones or speaker, as may be
desired. No jack has been placed be-
tween the detector and audio stage, as
this would introduce ‘‘unbalance’ into
the circuit and alsc give phone cord
capacity effect, which is disastrous to
proper performance.

Only a very small panel is required,
and .the set has been assembled satis-
factorily on a 6”x10” and 6"x12" size
with plenty of room for all of the parts.
Its portability is a great feature and the
small panel permits of placing batteries
and all in a comparatively small cabinet,
thus making the set self-contained and
handy to move about. \When the detector
is used alone, without audio amplification,
a 6"x7" or a 7"x9" panel will be ample
for the accommodation of the parts.

In regard to the tap switch (TS), 1
wish to say that the number of contact
buttons used will depend upon the num-
ber of tapping points on the coil and this
is likely to vary somewhat among differ-
ent makes of coils. 1 have shown seven
taps on the drawings, but this must be
regulated by the coil used. Some com-
mercial honeycombs use five taps, others
use seven taps and there are coils with
nine taps. It should be understood
that the number of taps connected to
the contacts is one less than the total
number of wire ends, since one end of
the coil is permanently connected to
the aerial by wire (1).

In Fig. 1 is the picture diagram by
which the most inexperienced should be
enabled to hook up the set. Fig. 2 is a
conventional drawing using symbols,
while Fig. 3 is an isometric view showing
the back of the panel and the arrange-
ment of the apparatus as it actually
appears, but it should not be used in
making the actual connections, as some
of the wires and connections are hidden
from view. For making connections, use
either Fig. 1 or Fig. 2. An isometric is
very useful for gaining an idea of the
general arrangement of the parts and
main runs of wire, but if it is made so
that all of the wires are in plain view,
then the view is so distorted that its
principal value is destroyed. All sense of
proportion and scale are lost in this way.

N GENERAL, it is best to place a

spiderweb coil (L1), or “pure induct-
ance” as it is sometimes called, at right
angles to the condenser (C), for by this
arrangement practically all electrostatic
coupling between the parts is eliminated.
The audio transformer should be kept
away from (L1) to prevent noise. It
seems almost unnecessary to state that
all connections must be soldered, and
soldered witheout acid, but I will say it
anyway for the benefit of the beginners.

Now for the transmitter attachment
which will get you into trouble sooner or
later if you do not have an experimental
or amateur’s license. The transmitter

{Turn to page 71}
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Conserving Energy with

A Regenerative Reflex Circuit
By JOHN B. RATHBUN

divided into two camps. First,

those who are adherents of the
crystal detector, commonly known as
the “Tube Conservationist Party,” and
second, those who believe in the use of
the standard three-element tube as a
detector, and derisively called the “Howl
Hounds.”

There are arguments in favor of both
methods, but when it comes down to the
final analysis, it is not so easy to give an
opinion as to the merits of either side.
In fact, I am very glad I am not in a
position to take a stand one way or the
other and have declared a condition of
neutrality so far as these columns go.

There are those who go so far as to
state that a reflex circuit never functions
properly until there is at least some re-
generation in the radio frequency stage,
and if this is the case, why not carry out
the regenerative idea throughout and
dispense with the crystal? The other
party to the argument claims clearer
receptien, but when you come right down
to the bottom of the matter, the principal
objective is the elimination of the de-
tector tube and conservation of the
battery current. So it goes. As reflex
circuits with crystal detectors have been
presented time and time again in RADIO
AGE, I am going to hand you a circuit
this time which employs a three element
tube detector and which works this de-
tector to the limit of its capabilities:
that is, the detector tube will be made
regenerative so as to squeeze out the last
drop of blood remaining in it.

Advantages as Detector

LWAYS remembering that I am
neutral (?) I will start the ball relling
by stating the following advantages
cl}aimed for the tube as a detector. (1)
A standard detector tube is capable of
considerable amplification within itself,
while a crystal detector cannot amplify.
{2) A tube detector can be made re-
generative, which adds still further to
the range and signal strength. (3) The
use of a tube detector eliminates ‘‘cat-
whisker punching” from the game of
radio hide-and-seek, and this is truly an
advantage. (4) Properly installed, a
tube tends to stabilize oscillations in the
radio frequency circuit (Perhaps). (5}
That the detector tube is so efficient
when regenerative that it gives just as
much volume as one reflexed tube with
a crystal; therefore there is no real tube
or battery economy when a crystal is
used. In other words, one two-tube set
with a tube detector will give just as good
performance as two reflexed stages with
a crystal detector, so what is the use of
the latter? (6) That a crystal detector is
not a perfect rectifier as so often claimed,
and that it introduces just as much
distortion and noise as an improperly
adjusted tube detector if not more.

There you are; choose for yourself.
While all of the above statements are
academically. correct, it is not alwayvs
so casy to make them work out in prac-
tice. 1 have seen some tube detector
reflexes which were wonders, and then
there were others which were far from
having this distinction. [ have seen two-
tube reflexes (with a detector tube) .which
would put a three tube and crystal de-
tector outfit to shame, both as to clarity

REFLEX circuit experimenters are

Getting the Most
From Your Detector

and range, and then [ have seen the
reverse. It depends a good deal upon
who builds the circuit and how it is put
up. [ have seen both circuits howl with
considerable vigor, and the tube detector
has nothing on the crystal when the
latter is out of adjustment.

It tnight be well to remark at this point
that a soft gas detector tube seems to be
more effective in stabilizing the circuit
than a hard tube, so a soft tube should
be used as the detector when possible.
Probably one of the best tubes from this
standpoint is the ‘‘sodion’’ tube, which
really does cut down the woscillating
tendency to a marked degree. Then do
vou remember the little Welsh (501-D)
tubes with the filamnent wrapped around
the outside? These were quite good
detectors for this sort of circuit, but they
lacked the sensitivity of the sodions and
the volume was less. These tubes were
not oscillators and could not be made
regenerative, but they were far more
effective than a crystal and were much
quieter.

The Circuit Itself

OVW we come to the actual circuit
L N which is illustrated by the accom-
panting blueprints, Figs. 1, 2, and 3,
which are respectively the picture dia-
gram, the conventional symbolic diagram
and the isometric view. These pictures
and diagrams are clear enough for the
class of amateurs I am appealing to with-
out the use of extensive description, for
I believe that this job should be tackled
only by those who have had previous
experience in building reflex circuits.
It is not so difficult, but it does need that
experience by which we can make ad-
justments by the sound of the disturb-
ance. Some of the bypass condensers
are likely to be rather critical, and with
some makes of transformers, it may be
necessary to change the values of the
units from those given here.

Tube (T1) is the amplifier tube which
amplifies at both radio and audio fre-
quencies, and therefore this must be a
hard tube similar to the UV-199 or
UV-201A. Tube (T2) is the detector
tube and can be anvthing that we may
choose to use in the tube line. Either
a hard or soft tube can be used as a de-
tector with the preference in favor of a
gas-filled sodion type. The rheostats
(R1) and (RI1) must be adapted to the
tubes used, and if controls are to be at a
minimum, an amperite can be used in
the filament circuit (R1) of the amplifier
(T1), but a rheostat must be always used
with (T2) as the filament adjustment
for this tube is rather critical. Just as a
suggestion as to how an automatic fila-
ment control can be used with an ampli-
fier tube, I have indicated an amperite
at (R1) in place of the more usual rheo-
stat, but the rheostat can be substituted

if desired. An automatic filament con-.

trol gives us just one less adjustment
to bother with, and when once righr, it
remains right.

At (L1-L2) we have the usual aperiodic
coupler consisting of about 13 turns on
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the primary coil (L1) and from 35 to 60
turns on the secondary coil (L2). The
coils are separated by about 3-8 inch for
selectivity and are wound on a three
inch diameter tube with No. 26 D. S. C.
wire. The secondary is tuned by the
0.0005 mf variable vernier condenser
(C1). This concludes the tuning unit.

The output of the amplifier tube (T1)
passes through the primary of the radio
frequency transformer (RFT), and the
secondary of this transformer forms the
detector circuit of the detector tube
(T2). We can have either an untuned
transformer at this point or an air-core
transformer of the neutrodyne type with
a condenser tuned secondary, but for
the sake of simplicity in the controls
(RFT) is shown of the untuned type
which will give good results on the aver-
age broadcasting wavelength range of
200 to 600 meters. A tuned transformer
ives us slightly more amplification, but
1t runs up our controls to a total of three,
and this is not always desirable in a set
of this kind.

As shown, regeneration in the detector
tube circuit is had by the plate variometer
(VA) which tunes the plate of the de-
tector into resonance with the grid cir-
cuit. This not only increases the range
and volume but it also helps in obtaining
selectivity. In place of the variometer
we can also use a “‘tuned impedance”
in the plate circuit consisting of a 0.0005
mf variable condenser with a 50 turn
honeycomb coil. This is for the benefit
of those readers who are not provided
with a variometer, but the results will
be about the same in either case. Ifitis
desired, the tube (T2) can be made non-
regenerative with the variometer or tuned
impedance omitted altogether, and while
the amplification will not be as great
this way, vet it will be considerably
greater than with a crystal detector.

An audio frequency transformer (AT-1)
with a ratio of from 3-1 to 6-1, is used
tor coupling the detector stage output
with the amplifier input. This is of the
usual iron core type and needs little
further comment. Both the primary
and secondaries of the transformers are
bypassed by the fixed condensers (K1}
and (K2). These will probably work
out at 0.002 mf, but in some cases the
transformer characteristics are such that
they can be climinated altogether. The
usual grid condenser (GC) of 0.00025 mf
is used in the grid circuit of the detector
tube, and a one megohm grid leak (GL)
is connected across the grid condenser.
As the detector tube is not in the aerial
circuit, a higher grid leak value can be
used than when the detector is in the
forward position and there will be no
trouble with oscillations and radiation.

From 45 to 90 volts of "B’ battery
can be used on the amplifier tube (T1),
but the plate voltage of the detector tube
depends upon the type of tube employed
at (T2). If a soft detector tube of the
UV-200 type is used for (T2) we cannot
have more than 22.5 volts at this point,
and as a rule it is not advisable to have
more than 43 volts with any detector
(T2) as higher voltages give greater
tendency toward squealing and oscilla-
tions. To provide for the use of two
plate voltages for the detector and ampli-
fier, a detector tap is shown at (DB).

Blueprints for the Regenerative Reflex on Two Pages Following
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What the Broadcasters are Doing

“Mrs. Schlagenhauer™ Steps Up

@ Art Linick, Comedian of
KYW, Proves a Real
Dark Horse

NCE more a comedian has come to
Othc front to prove that the radio

audience has a highly developed
funny-bone. None other than Art
Linick, Mrs. Schlagenhauer ‘“himself,”
jumped a series of hurdles from Decem-
ber 16 te January 15 to fihish in first
place for the month.

A Few Minutes with *‘Mrs. Schlag-
enhauer”’
By E. E. Mattsen, KYW

Radio has known *‘Mrs. Schlagen-
hauer” for a long time, and fans have
listened while the radio ‘‘aired” her
domestic griefs and family quarrels, but
probably there are not so many who
"know the originator of ““Mrs. Schlagen-
hauer.” He is probably the best recog-
nized as a ‘Jack-of-all-trades.” His
earlier vocations embrace anyvthing from
giving voice to the German dialect to
the peddling of real estate, and that's a
“lot.”” Sonieone once said that selling
“Tots'’" is the best way of doing someone
sdirt.” Therefore, Art admits that if
you can't find his picture in the Rogues’
Gallery of the Police Department, or in
the Hall of Fame, you ought to be able
to find it somewhere in the public press.

On the Battle Front

ECENTLY, when making an un-

announced call on our hero, he was
found all dolled up in war paint. lle
had a regular army coat on, and even a
flashy regulation hat, and his salutation
was-—(with a proper salute)—"Mrs.
Schlagenhaueratthe Battle of Bolsheviki."”
Mrs. Schlagenhauer must have thought
she was in her own kitchen at home.

Without going back into the annals of
history too far and nosing too deeply
into his private life, we will start with
his advent into the radio world. It’s
more than a vear now that Art came to
Westinghouse station KYW. Since then
his activities as the radio comedian of
KYW have made him a well-known ether
entertainer.

Radio is different; a comedian in
vaudeville enjoys the privilege of facial
expression and pantomime to assist in
making his sketch a success, but on the
radio this is a lost art. One must voice

By Harry Aldyne

Here’s a recent picture of Art, himself,
without the ‘“Mrs. Schlagenhauer” rai-
ment. If radio fans could only sce him
perform, they’d appreciate his talent all
the more—and that’s saying a lot!

@ Leads In Popularity
Contest for the
Month

a novel affair; all the local radio stations
were represented and an interested audi-
ence was there. There were prominent
members of society and the business world,
as well as the lesser known. During the
time Art was at the microphone, he kept
his audience at the point of ecstasy. His
was the pleasure of possibly being the first
radio entertainer to actually broadcast
to an audience which he could see as well
as hear, for the cheers were lusty and the
applause boisterous. It is a treat to
entertain a visible audience now and
then; it is wonderful to be able to feel
and hear their appreciation.

Mr. Linick finds other occupation
besides appearing on RADIO AGE's
monthly programs and other KYW
entertainments. To be sure thattime does
not hang too heavily on his hands, he
makes phonograph records for five com-
panies; he appears personally in the lead-
ing motion picture houses of the middle
\West, characterizing ‘‘* Mrs. Schlagen-

hauer” and his other

his expressions and
convey the interpre-
tation of his comedy
act to the listener-in.
In this, Art surely
has succeeded. The
Duteh vernacular,
of which he is a
master, has made
‘“Mrs. Schlagen
hauer’”” a real radio
comedy. There are
others, too, which
Art Linick has intro-
duced. *‘I Belong to

Mns SCHLAGENHAUER HERSELF

song and monologue
hits.

For six years he
wrote material for
vaudeville. His were
comedy skits and
sketches. His name
is also associated with
those of other show
producers. NMir,
Linick produced two
musical shows which
played in America
as well as England.

(Turn to page 72)

a Lodge” and “Laugh

It Off’ have come into promincnce.
You have heard "“No Foolin',’ 'The
Wedding Anniversary,” ‘‘How I Love
That Girl,” and manyv others that have

"been made famous by Art, in a way that

only he can do it.

There are times, however, that the
radio entertainer does hear applause.
On October 11, 1924, when the first
“Radio Picnic” was held at the Grant
Park Stadium of Chicago, Art Linick
was given the microphone, and stayed

there two hours

POPULARITY CONTEST

Harry Aldyne, Contest Editor

and forty-five
minutes. Loud
speakers had been
installed around
the field so that
the forty or fifty

COUPON

thousand pcople
attending could

RADIO AGE, 500 N. Dearborn St., Chicago.

I wish to cast my vote for:

Name of favorite.

Classification . ......ccccoummiininnnn S sl s
Station.... ... - .Date Heard

distinctly hear the
speaker, although

Name [optional]......

Address [optional]._. ———-

the talk was giv-
enin natural voice.
This picnic was

THE WINNER FOR JANUARY
Art Linick.............. Entertamer...KYW, Chicago

WINNERS OF PRECEDING MONTHS

J Y b v S —Duncan Sisters, KYW
August ... cem—.....Bill Hay, KFKY
September. .o Karl Bonawitz, WIP
October........ ’ _..H. W, Arlin, KDKA
November. - eseeeeee... . Bert . Davis, WQJ
December........ ... .. Jack Nelson, WJJD

STANDING TO JANUARY 15
Name and Classification Where Heard

arl Bonawitz, Organist. WIP, Philadelphia
H. W. Arlin, Announcer KDKA P:ttsb&gh
Bill Hay, Announcer. . — KFKX Hastings
Bert Davis, Entertainer. e WQJ, Chicago
Art  Linick, Entertainer.. -.KYW, Chicago

Harry M. Snodgrass, Entertamcr

WOs, Jeffcrson City

Duncan Sisters, Entertainers . .KYW. Chicago
Jack Nelson, Announcer. ....._WJJ'D. Mooseheart
Lambdin Kay, Announcer .. WSB, Atlanta

John S. Dagget, Announcer.....
Ford and Glenn. Entertainers..
J. Remington Welsch, Organist..

.KHJ Los Angeles
...WLS, Chicago
. KYW, Chicago

E. L. Tyson, Armouncer ____________ _WW , D
Hired Hand, Announcer.. -~ WBAP, F{:rt “efgrot}:
Fred Smith, Announcer...... W, Cincinnati

Jerry Sullivan, Announcer-Entertainer.._

WQJ, Chi
Nick B. Harris, Entertainer. ..__KFI ggs Anlé::lig
Edward H. Smith, Director-Player_ ...
WGY, Schenectad
Wendell Hall. Entertainer ... WDAF, Kan;,a:(ht;
Howard Milholland. Announcer,._.KGO. Qakland
‘“‘Sen’’ Kaney., Announcer....._.KYW, Chicago

Scottish Rite Orchestra, Orchestra... KGO, Qakland
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TheOriginal 4

Czar of Jazz
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A Sketchof ** The Man Who
Can Make the Piano Talk"

By RUSSELL H. HOPKINS

NYONE who knows anything at

all about jazz has heard of Axel

Christensen. His name is almost
synonymous with jazz. He was brought
up on jazz. And today he is an acknowl-
edged national authority on the synco-
pation of the piano.

Axel has been playing the piano for
so long that the beginning of his activ-
ities cannot be recorded with any degree
of accuracy. And he was among the
first to widen his acquaintance among
lovers of the popular brand of music
by utilizing radio broadcasting,

He owns a string of music schools in
Chicago known as the Christensen
Schools of Popular Music, and between
personally instructing hundreds of pupils
every day, he manages to tour such
broadcasting stations as WQJ, KYW
and WTAY with surprising regularity.

A Versatile Artist

HRISTENSEN'S unique trait is

that he is not an expert pianist
alone. Even if he were, he would still
be an interesting radio personality,
for the way he makes the piano keys
“jump’’ into the microphone is little
short of astonishing. He has been
described as one of the very few jazz
pianists who can really make a piano
talk; and making a piano talk means
playing it in all kinds of moods—soft
dreamy melodies; lively, syncopated
dance affairs; and easy, nerve-soothing
selections.

Christensen can do all that, and as
a result a piano in his hands is like a
sculptor’s c¢lay—a thing to be handled
at will to express any human emotion
that he desires to transfer into the
language of the ivory keys.

In addition to his rapid-fire playing
of piano selections, Christensen is a
keen student of monologues. None of

his programs is complete without one
of his original pianologues, which he
tells in his own way—sometimes in
Swedish dialect, sometimes in German
—and others in straightforward *“Eddie
Guest" style.

Of course, Christensen’s most famous
radio characterizations are his Swedish
monologues. Although his amiable coun-
tenance cannot be viewed by his radio
audience, his voice alone is enough to
cause spasms of laughter at the receiving
end. And all of his vocal success would
not be possible if it were not for the
fact that he has a perfect radio voice
—a rich baritone.

A National Figure

XEL has toured every city of im-

portance in the country during
his musical career, s¢ he is well known
wherever Jazz is popular. His first
accomplishment was the conversion of
Mendelssohn's Wedding March into a
jumpy, rag-time refrain that would
make a splendid entrance cue for a
couple of end men in an old-time min-
strel show.

In fact, Axel possesses a peculiar
touch that enables him to ‘‘jazz up”
any creation regardless of its time
or character. This ability is known as
the *“Christensen System” of piano
playing.

He has always had a fondness for
the songs popularized by Bert Williams,
the late Negro character singer, and
on several occasions Axel favors his
radio audiences with some old \Williams
songs, such as ‘‘Somebody,” “‘Samuel,”
and ‘“The Lee Family.”

Although Axel was among the first
to adopt jazz when it swept the country
during the world war, he is really a
proponent of the old ‘rag-time,” the
predecessor of jazz. Rag-time possesses
many of the lively qualities of jazz, so
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If you know anything
about jazz, you've
beard of Axel Chns-
tensen, Here's an
amisble pose of

»

Axel had no trouble in switching from
one form of playing to the other.

After about ten years of obscurity,
he suddenly rose to fame (and that was
about twenty years ago), and gained
the monicker of ‘“Czar of Ragtime.”

Now, when you hear him announced
from a radio station, you hear Axel
introduced as ‘“The Czar of Jazz.” And
that title should be his to have and to
hold; for if anyone has a priority claim
on the world of jazz, Axel Christensen
is that person.

XEL CHRISTENSEN is one of the

greatest proponents of radio broad-
casting as the perfect means of adver-
tising one's livelihood. Although Axel
is not s0 mercenary as to broadcast for
the sake of advertising his school alone,
he adinits the publicity gained from radio
performances greatly helps to keep the
customers trickling into his offices every
day.

Aaybe it is because Axel uses radio as
an advertiseinent in a ‘‘subtle” way that
he reaps such profitable returns: You
see, he doesn’t need to have it announced
that he teaches piano, and where, and
for how much. That is unnecessary.
If his playing makes a ‘‘hit,"” he avers,
the prospective customers will find- out
all about him on their own initiative,

So Axel merely plays his best and varies
his programn wherever he appears before
the critical microphone. As a result his
reputation has spread far and wide, and
if he was well known before the coming
of radio, he is positively famous roday
His long list of students and his endless
list of radio listeners and admirers are
the best proof of his popularity.

He may next be heard on a special
RADIO AGE program from KY\W,
Chicago, beginning at midnight, Satur-
day, March 7.



48 RADIO AGE for March, 1925 The Magazine of the Hour

ANHATTAN
ELECTRICAL SUPPLY CO.INC.

MAKERS OF THE FAMOUS

Y % /{Z:rggnb_aﬁan
7% e Junior 31O
LOUD SPEAKER

4
Oldest and Largest Distributors of

Radio %%Corg.%aﬁon

M

114 SO. WELLS ST., CHICAGO
NEW YORK ST. LOUIS SAN FRANCISCO

I.

% Tested and Approved by RADIO AGE %



RADIO AGE for March, 1925

AP

wif A R

Hook ~u
By ouzr (()
. D

X @ ;
apnPick~-ups

and

Ps
Neaders
C N>

The Magazine of the Hour

49

THE material appearing under the title “Pickups and Hookups by Our Readers” in RADIO AGE, is

contrihuted by our readers.
cuits and the construction and operation thereof.

It is a2 department wherein our readers exchange views on various ¢irs
Many times our readers disagree on technical points,

and it should be understood that RADIO AGE is not responsible for the views presented herein hy con-

tributors, hut puhlishes the letters and drawings merely as a means of permitting the fans to know what
the other fellow is doing and thinking,

ELL, fellows, here we are again,
v_\/ with some new records for us

to shoot at. Some of the finest
DX lists were submitted this month
that the Editor has ever had the privilege
of reading. It was a real task, deciding
who the lucky few would be .to get
their Dial Twister buttons.

After numerous plans had been de-
vised and countless schemes given trial,
we finally found a mcthod by which
the lucky people whose name you
will see to the right were awarded their
Dial Twister ‘‘degree.”

From the way letters pour into this
department, the brotherhood certainly
gets a lot of fun breaking records.
From all indications it seems that the
Canadian lads have a slight edge on
all others when it comes to ‘‘dragging
in'" the real long distance stations,
and their records have provided a real
incentive for many of the other readers
of these columns.

We want to thank the fans who so
kindly submitted the fine contributions
to this department, and to those of
you whose letters are not published we
want to say that we wish this depart-
ment were only large enough to_publish
every letter we received during the
month just passed. [t is our intention
to keep them on file and to find room
for them from time to time.

Mr. F. Day furnished us with good
technical information regarding a new
type super-heterodyne. The circuit,
which you will ind described in another
part of this department, is the last
word in selectivity and volume. We
know because we have listened to it.

We also have a very interesting account
of a really good reflex circuit from Mr.
Dolan. This set has proven to be a
good one and | am sure that the reflex
fans will become very much attached
to it. Mr. DePew gives us a nice crisp
article on a radio frequency receiver
that he is using, and from which he
is getting mighty fine results. These
three circuits should give you plenty to
think 6f during the coming month.

Before we go to press ‘‘super-power”
will have become a reality and we
anxiously await letters {rom our readers,
telling us just how these stations are
coming in. No doubt some of the fans
are going to have considerable trouble
separating the wvarious stations. Not
that it will be the fault of the trans-
mitters, but rather the {ault of the
receiving set itself, particularly the
single circuit type of set, as a circuit
of this type will always to a certain
extent tune rather broad. Any of you
who experience any trouble are invited
to avail yourselves of the services of
our technical staff, who will advise
you so as to tighten up the old set and
get through.

HARRY DOLAN
Aurora, I,

CONTRIBUTORS

CHAUNCEY DePEW
Alpena, Mich.

DIAL TWISTERS

Name Address
Mrs. W. H. Fisher_._.___... 614 Allison Ave..__.
Stanley H. Cox __..... ....Box No. 7

F. DAY
Chicago, IlL

City
eeeee Pittsburgh, Pa.
Fulton, Kas.

....51 Second Ave.._,.__-.

Little Falls, N, J.
Oshkosh, Wis.

...... Peoria, Ill.

Clifton M. Beaty.

Turner H. McBaine...__. 11 Glenwood Ave................. Columbia, Mo.

....Edmonton, Alta., Can.

Chino, Calif.

J. Clayton......__.
Elmer J. Kenealy.....
Alfred La Cascio, Jr
F. Timoney.ee.....
Hugh W. Patterson.

Wilbur Reinhard.
Tom Winn.............

Henry F. Brunken._.__
Paul Di Marzo..._.....
Willard Zahalka......
Karl A. Hutch._...._

Raynond D. Brown...

Wm. McPherson.__
J. Fedora...............

Merville, Chamberlin .

..118 Morrison Ave............... Toronto, COnt., Can.
S0SE. 68th St Los Angeles, Calif.
..187 Strathmore Rd..
.428 Arctic St...
..516 So. 2nd St.._.........

J. B. Thompson............. 1741 New England Ave. .._Los Angeles, Calif.

...................... Bridgeport, Conn.

James Smith............ ... 587 Sibley Stoeeoe e Hammond, Ind.
John R. Dell...................Box 54 .. Selkirk, Ont., Can.
Hanry' Dean. o i ey s St Auburn, Ind.
Willie R. Jones.............. 1233 Reynold St.________ S~ Shreveport, La.
Richard Skidmore._.___... Drawer D" e Upland, Calif.

Thomas J. Kindel ... T Carlsbad, New Mexico

J.C.Dunn._...............2518 Greenmount Ave._..... Baltimore, Md.
D. O. EastOom oo 214 Dalzell St Shreveport, La.
Robert Zurlinden............1507 Ferndale Rd., N. W._Canton, Ohio

...... 30 W. Fulton St........_ .
-....4219 Marcy St.....

A. Lalonde. . ... ... 183 Garry St................_.......Winnipeg, Man., Can.
J. Homer McNeely........ 5036 Manzall Ave.._._ ... .. Kansas City, Mo.
Jerome Davis._.__ ... 9 Hill St ....Binghamton, N. Y.

-....9663 Burnette Ave..
..316 15th St.,, N.E.____
..509 Hubbard St..____.
..Atlanta University ___

P. N. Lyons._........ Box No. 477....
Joseph Brady..._ 3806 Union Ave. ..
H. Huehner.............. 25 Lincoln St.._

..53953 Augusta St.. ...
A. Deo Rosiero...coaeeeeun.... 256 Bridge Ave.ooooevemeeennnnn.. Windsor, Ont., Can.

..... Caledonia Mines _.............Cape Breton, N. S., Can.
................. Granite City, Il

Arthur Juola........_.......... 302 Melbourne St._ ... .. Astoria, Ore.

.-1342 19th St.._

........ Brighton, Mass.

—.....McAlester, Okla.

......Columbus, Ohio
..Omaha, Neb.

_.Detroit, Mich.
..Washington, D. C,
...Racine, Wis.
...Atlanta, Ga.
...Washington, Ill
...Chicago, Ill.
...Stoneham, Mass.
...Chicago, Il

Gibbons, Alta., Can.

Robert R. Schuster_......531 Rice St. Springfield, Ohio

C. J. Ahern, Jr N e S —— Dwight, Il

R. P. Erlick ._....__...___.._.2120 Monroe Ave..___......____. Norwood, Ohio

C. Dawson. .. o st s i Sps s - e S Ardenode, Alta., Can.

This high power transmission is going
to prove a new source of delight to the
fan who is looking for DX reception.
judging by the manner in which some
of the stations that have already in-
creased theirs are coming in. I'll bet
that their will be plenty long distance
crystal work in the future.

From one of our contributors, Mr. F,
Day, comes a circuit for a new type super-
heterodyne. We have seen the set in
operation and can vouch for its per-
formance. Those of you fans who are
interested in super-heterodynes will find
this circuit worthy of consideration.

The outstanding features of the set are:
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The above photograh shows the super-het,, constructed by Mr. Day.

compactness of the set.

Study the method used of laying out the sockets.

RADIO AGE for March, 1925

Note the
The audio

Jrequency transformers are on the under side of the sub-panel.

DX reception:

. Ease of operation,

. Selectivity;

. Large amount of volume on a loop
antenna;

. Exceptionally fine tone qualities.
. Ease of construction;

. It is portable;

Small in size;

. It is non-radiating;

10. Low battery consumption.

The circuit was designed by the Chief
Engineer of the U. S. Signal Corps, Jack-
son H. Pressley. The design is such that
there is no possibility of radiation even
over slight distances of a few yards. This
is made possible by the simple method
employed to connect the detector-os-
cillator tube to the loop antenna.

The circuit is designed to cover the
broadcasting wavelength band. A small
switch is used to change from the higher
to the lower wavelengths.

The entire set can be mounted on a
panel seven by eighteen inches. The
cabinet can be made large enough to
completely house the ‘‘B" batteries.

The wiring diagram is published on
this page and by comparing it with the
back panel view, the experimenter can
get an idea as to how the apparatus
should be placed.

The following key, when used in con-
nection with the wiring diagram will

Lo~ W

enable the builder to determine the loca-
tion of the various items used.

1 and 1A. Oscillator coil Unit,

2. Vernier condenser .0005 MIid.

3. Vernier condenser .0003 lIfd.

4. Split stator balancing condenser.

5 and 5A. Mica fixed condensers
.00015 Mfd., and grid leak mounting.

6. Fixed mica condenser .005 .\lfg.

7. By-pass condenser .5 Mfd.

& and 8A. 1-2 and 2 meg. grid leaks

9 and 9A. 30 ohm rheostat.

10 and 10A. Intermediate frequency
transformers.

11 and 11A. Intermediate frequency
transformers.

12 and 12A. Audio frequency trans-
formers.

14. Single circuit jack.

15. Double circuit jack.

16. Switch (for long or short waves).

17. Battery switch.

Square or round wire can be used to
connect the various instruments together.
As round wire is the easiest to handle it
is the best to use. The job will look
just as neat as if the square wire were
used. Before wiring, study the back
panel photograph carefully, and note
how the wires are bent, so as to avoid
one another.

One of the peculiar things about this
circuit is the manner in which the tubes
are connected. The filaments of the

J ()
o
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first five tubes are connected in series
instead of in parallel, as is usual. The
set operates on a six volt battery and
draws a little over three quarters of an
ampere filament current. This is because
thefirst five tubes are WD11'sor WD12's,
the last two tubes are either 201A's or
other six volt tubes, operated in parallel
across the battery.

The circuit is balanced by means of a
split stator balancing condenser. A
pair of headphones is connected in scries
with the 45 volt positive ‘“B' battery
lead that runs to the first tube, and then
with the oscillator dial set at about 40
degrees, vary the balancing condenser
and the tuning condenser until no click
(or a minimum click) is heard when the
tuning condenser is in tune with the
oscillator circuit. This setting of the
balancing condenser will be found to
be very near its maximum capacity.
When the proper position of the plates
has been determined the condenser can
be locked in position by means of a small
set screw, provided for that purpose.

The operation of the set is very simple.
Simply set the condenser (2) to the proper
setting for the correct wavelength, and
then set the condenser (3) to the cor-
responding oscillator frequency, adjust
the loop to the point at which the signals
come in loudest, and regulate the volume
by means of the rheostat controlling
the audio amplifiers.

F. Day of 4456 No. Racine Ave., Chi-
cago, Ill., was kind enough to furnish us
with the above data on this circuit.
Mr. Day is a radio experimenter of note,
and we are sure that any circuit that he
approves of must have given exception-
ally fine results.

Harry Dolan of Aurora, Ill., one of
our contributors, tells us of the wonderful
results he is having with a reflex set of
his own constructicn. It must be a
“whiz bang,” so we are going to pass it
along to the fans.

RADIO AGE:

As I am a continual reader of the
“Pick-ups and Hook-ups'’ section of
RADIO AGE, and a confirmed be-
liever in the reflex type of set, I have
noticed with particular interest the
hookups published in these columns,
for reflex circuits. (Turn to page 52)

Wiring diagram of the super-heterodyne perfected by the Army engineers, for the reception of signals transmitted to airplanes.

Note the radical departure from the usual form of an oscillator coil.

The intermediate transformers should be tuned to 4300 cycles.
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Send For This
Sensational Radio
Bargain Book-FREF

Order Direct From This Page! Save About One-half!

Compare our prices with others. Only hlghest grade natlonally known GUARANTEED parts.
OUR GUARANTEE PROTECTS YOU. Money cheerfully refunded If you are not satlsfied.
Be sure to write your order and state prices plalnly. Send post office or ugresv money order
or back draft for total amount to lnsure pro t shipment. ALL PRICES ON THIS PAGE
INCLUDE SHIPPING CHARGES RIGHT TO YO R DOOR If you are east of the Rocky Moun-
talns. Refer to any bank or commerclal agency regarding our reliabliity, If Four favorite clr-
cult 13 shown bere. order direct from this ad. No skill required to build your own radlo with
Randoiph parts. Panels are all drilled. Instructlons are simple and completa. Everything comes
ready to assemble. Order direct! All shlpplng charges prepald.

THIS 5- TUBE SET $39.50

FULLY BUILT AND WIRED COM-
PLETE IN DARK HEAVY MAHOGANY
CABINET OF BEAUTIFUL DESIGN

The Biggest 5-TubeValue on the Market

which wili bring in all distant stations on the
foud speaker In clear loud tones. A value of three
times the price. Shipped on a guarantee of satisfac-

~E

that requlres no neutralizers and |s self-balanced, Speclal featured are low-
loss coils. engpraved bakelite panel, distortionless trans- 50
formers and pure bakclite sockets. Wiring of the latest S

loose safety type. Perfect lognlng of statlons. The set

alone, shipped prepaid, is....... . EEE - N

This Set with All Accessorles, includ-
ing American Bell Loud Speaker, with

adjustable unlt, 5 R.C.A. UV201-A Tubes. 2 45-volt “'B*" 0
batterles. 1 6-voit 90 amp. hour storage battery. complete 8 1 3

anteénna equipment, Including approved lightnlng arrester,
shipped prcpald east of the Rocky Mountains. -....ves..4

COMPLETE PARTS FOR
AC =
RerLex.. ... $15.85

AReriex'"’ .. $39.85

5 Sl By with Genuine Acme parts as
v specified, drilled bakelite panel

COMPLETE PARTS FOR 8-TUBE SRR el ng | aguim,

SUPER HETERODYNE COMPLETE PARTS FOR NEFJ}IV'RFB-BTYEJEHEEErv?ﬁEB§ET

2-TuB RKNESS SET
2 23-Plate Duplex or Laboratory 1 .006 Mica Condenser 5 EgHA N

E

-pe Low Loss Condensers” 1 .0005 Mlea Condenser acd 2 § jncludin Licensed Hark- - o N
3 Remlg; or Columbia Interme- megohm %l;igdl.enk Ess cgo.;s_' Drilled Panel Genuine Hazeltine Licensed Fada, or
dia quency Transfo DB e P g eRsers :nd]dwm%g dﬁ“;‘?m Easy to other Genuine Licensed Parts
1 Remler or Columbia Tuned Cir= 1 00025 Mlca Condenser w onderful
Tojer.or Coumbia § £50zs Slop Condenser o tor [ revatte. coerrrsn . 1 $17.95 |1 zosva privea puner 1000 S
1 Special Oscillator Coupler Bionding Posts Audio Transformers 35 feet Hook-u
1 Midget Condenser 1 Mummr Cable for connecting 3 44n. Bakelite Dlals 1 mzronslstin:? of 3Hazeltlne
8 Buakelite Sockets t | | COMPLETE PARTS FOR | 2 Precision Jacks Licensed Neu-
| e DR Columbia A. F. t %ﬁog(g Drilled Bnkeu'ﬂ Pane REINARTZ 1 Bakellte Rheostat. 30—ohm troformers ands 45
rmers ase ostat,
1 Connecticut Filament Switch 35 1t. Hook-up Wite 5 . } ggtglﬁg gﬂ-ﬁ:\tngtf’ost Strip 1 Raseboa eurrod.ons
2 Bakelite 6~0hm Rheostats 2 4-in. Bakelite Dlals 1-Tube Rein- $10 45 7 1\|arked Binding Posts 3 Bezels
2 Bakeluw S%a?t}gm?mr m4oo 2 4 }evolt C Batteries artz Set....... . 1 Grd Leak and Condenser Complete blue - prints and
1 Baokhc l]llt;'e - Complete wirlng dlagrams, base | 3 ¢ ve  Rein- 5 Bakeute Sockets working diagrams.
1 Carter Double Clreult Jack board layout, blue-prints and | 3-Tube. Ren 517 55
1 Dubilier 1 mfd. Condenser instructlons. R Genulne Radlo Corporation Tubes UV201-4A,
UVI99. WDI2or WDIL. ...\ ..o\..-.u...$ 3.55

Home Charger. [ 10 o] | SR

COMPLETE PARTS FOR 5-TUBE i
IMPROVED COCKADAY RECEIVING SET ESISSI!HHL‘L“ B i e i 1
wi Approved Lightoing Arrester. ............. <35

TH I'A?ESISTANCE COUPLED

MPLIFICATION Cockaday Colls. .............. e e el B39

Asg deslzned by {‘- M, dcockaday. aal?clnec(;:’ondensers perpro Il 0l Tlsa
luding drilled panet and wiring Jdlagram, ¢ arkness {Is, per set e e O T T T 1503
el complete, ready to wire. RS — = ; Hydrometer. Best QUallty......cooanypron. -84

$ 65 Battery Meters, Dtoaovclts:............. +89

Atlas Loud Spe:

Mlultiple Fou.r Phone Piug

Magnavox, M4, Loud Speaker.......,.,..
Easy to Build Your Own Radio Set Two Phone Plug

All complete parts for sets on this page consist of

standard advertised guaranteed parts and nlng Arrester ., ... ... ... ——
:;.:1:;de drilled bakelite panels ang wiring* - = - - Bakellte Mouldcd Varlometer .. L Py ———
iagrams for easy set constructlon. FOR 2-T € Low Loss Condensers. Accuratune Dlals.$3.14
Evemhrlr‘!;glguarﬁamced orlndmol;:es'-'t‘m[ek batlesO$l! c K(KMPLETYE ;RETSCEIVI UNBG SET 5;-0}“ s; gg _J.!_:dlg Transformers
transportatlon ¢ es pal on’t forge M4 -plate. .. s 2. ordarson :
‘genuine guammceg parts used. Lack of Epace oc DA 43-plate. 2.85 3i15t0 1 o
ces not permlt us to itemize individual parts. | 1 Cockaday Coll 7 Switeb Points. 2 Stops. Bakellte Rheostnts’ 6tol..
but You are fully protected by our money-hack | 3 33-Pilate Hy-Grade Cond. 1 Dakelite Blndu]g Post Strip 6-ohm........ $0.35 Acme. .
guerantee, Our Service Division is behind you. § | Bakenhte Rheostat, 6ohm 7 Ii nd ng 30-ohm ..... .. <38 Columbia:
BIG MONEY SAVING 2 Bakelite Rheostat, 30-ohm 1 7x2lx34 ln Drllled BRake- | Amperites: 3%t0l.,,.....5879
FREE RADIO CATALOG 3 Bakellte Sockets LePanel For all tubes_ . 50.94 6tol.. ...... .. 3.89
1 h ratio Columbla or 3 Be Bakelite Dlals: Amerfcan Bell:
containlog 2 tbousand bargains of everything on mgl‘hurdarsun Transtormer 1 aseboard 2-loch........ 50.26 3 2to1........92.45
radio—parts. suppiles, complete parts 70713“5-” 1 Single Cireult Jack 1 Switch Lever 3-1nCh.c.ruaan. .35 D Ly, .5 .o 2.79
complete sets. etc., 8lso a mine of very latest|; o o' Golumniaor Thor- 241t Hoop-up 4-lach.. ...... .48 Randolph Special:
information on all different circuits, com leuz list darson Transformer Composltlon Dials: y 1........51.89
of broadeasting stations, and other valuable. up-to-1 o poybie Cipeult Jacks Comnlcle blue-prints and wwir- | 2-lach. ........$0.13 5 b s 2.16
ress o ans or Joticr. “Also he mames é‘f"s i | 2 Zin, Bakelite Disls In< disgrama.” €7(,1(| 3:loch. il 07 Randoisth $paciai 254
frends. We will send catalog free. 1 Grid Leak and BMlea Cond. 1-Tube Set -loch._...... . Headphones....S2.
Free Service Department
ou e camer it oo s o] RANDOLPH RADIO CORPORATION

radio prohlems. and furpish up- ormation

Phia service 13 fres &”%‘3‘?‘3‘&5?32;}2"”““”"'" 159 North Union Ave. Dept. 422 Chicago, Illinois
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Circuit contributed by Harry Dolan. A reflex circuil that has given exceptionally good
results. The transformer at lower right hand side of drawing is an iron core A. F,
transformer.

I believe ! can safely say that | have
tried practically all the different
methods of making tubes do double
duty. And the only one that has
proven to be a real success is the one
that 1 am going to describe.

Using only one tube, 1 am able to
receive all the Chicago stations, (a
distance of about thirty-five miles)
with sufficient volume, on a loud
speaker, to be heard all over the lower
floor of my house. The set is remark-
ably free from distortion, and its tone
qualities cannot be surpassed. But
enough for praise; let the skeptical
ones build it and see for themselves.

By looking at the wiring diagram,
you will notice that the radio fre-
quency transformers are of the tuned
type. As these can be purchased from
any radio store for a reasonable sum,
I would suggest that the experimenter
do so. Both the condensers have a

capacity of .0005, and are preferably
of the straight line type. 1t is advis-
able to have a vernier attachment on
them.

The audio transformer should have
a ratio of about four to one. Increas-
ing the ratio of this transformer will
increase the signal strength, but then
the set has a tendency to distort.

The crystal detector should be of
the fixed type, and be sure that it is a
good one, as many times the bad re-
sults obtained with a rcilex set can
be attributed to a poor crystal.

The set can conveniently be mounted
behind a panel eight by eight inches,
and the whole (including “A™ and “B”
batteries) put in a cabinet sixteen by
eight by eight inches. As can be seen
by the above dimensions, the complete
receiver makes an ideal portable.

1t is very selective. Thus the tuning
will be extremely sharp, one or two
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degrees on the dial separating stations.

Tube control is not critical, however,

and a fixed resistance can be substi-

tuted for the filament control, if the
builder so desires.

1 used this receiver entirely last
Summer, and the East Coast was
heard regularly.

Amongst the stations that 1 heard
during the last week, while the power-
ful Chicago stations were in operation,
are KDKA, WGY, WOAW, KTHS,
WBAP, WSB, KFKX and during the
silent penod (Monday mght) KFI,
KGO, KPYQ, and KFOA, With one
stage of straight audio, alimost all of
the above stations were heard on the
ioud speaker.

Trusting that you will have enough
space, this month, to publish the above
letter, ] remain

Yours very truly
HARRY DOLAN, Aurora Iil.

Well, reflex fans, we thought that on
the strength of Mr. Dolan’s letter, the
circuit described certainly was worthy
of consideration. We know that the set
works very well because we have hstened
in quite a few times on receivers that
employ the same design.

The tuned, air core radio frequency
transformers can be wound by the
experimenter if he so desires. The second-
ary is wound on a tube three inches in
diameter, and consists of 66 turns of
No. 26 D. S. C. wire. The Primary is
wound on top of the 66 turns and consists
of 11 turns of the same size wire. Separ-
ate the secondary from the primary with
either empire cloth or waxed paper.

We want to call the attention of
our readers to the fact that numer-
ous letters are received by the
Technical Department of RADIO
AGE that we cannot answer, be-
cause a stamped, self-addressed en-
velope does not accompany the re-
quest. As we make no charge for
this service, we wish the fans would
¢co-operate with us in this regard.

Endyour Radiol roubles for 3ocinStamps

We have laid aside a limited number of back issuesof RADIO AGE for your use. Below are listed hookups to be found in
these issues. Select the ones you want and enclose 30c in stamps for each desired.
store of radio knowledge by laying in an ample stock of copies NOW!

May, 1922

—Hgw to make a simple Cryatal Bet for $8.
September, 1922

—TXHow to make & Regeanratlve Jot at a low cost.
Qetober, 1922

—How to muke a Tube Unit for 823 to £37.

-—~How to make sn Auvdio Frequency Amplifying Trans-
formmer.

November, 1922

—Desizn of a portable short-wave radio wnvemeter.
May, 1923

~—How to make o portable Reinarts set for summer use.
June, 1923

—How to build the new Kaulman receiver.

—What about Your antenna?

December, 1923

—Building the Haynes Recsiver.

—~Combined Amplifier and Loud Bpeaker.

—A selective Cryatal Receiver.

January, 1924

-—'II‘_‘uninc Out Interference—Wave Trave—Eliminators
—Filters.

—A Junior Buper-Heteradyne.

—Push-Pull Amplifier.

—Roaenbloom Circuit.

Mazrch, 1924

~—An Eight-Tube Super-Heterodync.

—A simple. low loss tuner.

—A Tunad Radio Frequency AmrliGer,

-—Jimple Reflex Bet.

RADIO AGE, Inc.

Avril, 1924

—An Efficient Super-Heterodyne (tully illustrated).

—A Ten-Dollar Receiver.

—Anti-Body Capacity Hookupa.

—Reflexing the Three-Circuit Tuner.

——é_radex and first two instailments of Radio Ace Data
sota.

May, 1924

—Construction of a Bimple Portable Bet.
—Radio Punels.
~—Third Installment of Radio Age Data Sheota.

June, 1924
—IlImportant Factors in Coastructiog a Super-Hetero-
dyna

«—A Universal Amplifier.

—A Bure Fire Reflex Jet.

+—Adding Radio snd Audio to Baby Heterodyme.
—Radio Age Data Sheets.

July, 1924

—A Portable Tuned Impodance Reflex.

—Opernmﬂ Detector Tube by Grid Bisa.
I'hree-Tube Wizard Circuit.

—Duu Bheets.

Auguat, 1924

—Breaking 1nto Radio Without 8 Diagram.
—The English 4-Element Tube.

—Filtered Heterodyne Audio Stagen.

—An Audio Amplifier Without an “A* Battery.
~—Data Bhesta.

The supply is getting low, so enrich your

September, 1924

—How Careful Mounting Will Improve Reception.

—Ope Tuning Control for Hair's Breadth Bolectivity,

—Four Pagtes of Real Blueprints of a New Baby Het
erodyne and an Aperiodie Varlometer Bot.

—Data Bheeta.

October, 1924

—An Ensily Made Super-Het. ~

—Twao Radio and Two Audio for Clear Tone,

—A Bimple Regenérative Set.

—The Ultradyne {61 Real DX,

—Renl Blueprinta of a 3-Tube Neutrodyne and a Mid-
#et Reflex Set.

November, 1924

~—Blueprints of a Siogle Tube Loop Set and a capacity
Feedhack Receiver.

~—A 3-Tube Low Lass Rerenerator.

—DMastering the 3-Circuit Tuner.

December, 1924

—-B!uepnm.s ata New 8Tuhe Super-Hetercdyne.

—Haw to Make = Receiver that Minimizes Static.

—A Trans-Atlanuc DX Receiver.

—How to Make & Home Made Battery Charger nnda
Loud Speaker at a Sma!l Cost.

January, 1925

~—A Reflexed Neutrodyne

—A Six Tube Buper-Het

=—An Efficient Portable Set

—A Tured Plate Regenerator

—NMlaking a Btation-Finder

February, 1925

—A Sure Shot Super-Het

—A Three Circuit Rexenerator

—A Real. Low Lose Set.

—DBlueprints of a 3-tube Reflex

500 N. Dearborn St., Chicago
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Bakelite ~ Faultless servant of

I |1 c1(li0's invisible audience

e R

Radio has banished isolation. It has brought the music
of opera and orchestra, the voices of statesmen and
teachers into the cabin of the woodsman, the home of
the farmer and to people everywhere.

BAKELITE combines proper-
ties which make 1t unique
among insulating materials,
It has high insulation value
and great strength, resists
both heat and cold, and 1s
immune to moisture, oil and
fumes. Bakelite is unaffected
by time and use, and its color
and finish are permanent.

Bakelite is playing a vital part in this universal radio
reception. It is used by over ninety-five per cent of
the manufacturers of radio sets and parts, for they
know that Bakelite insulation can always be depended
upon to give superior results in service, in any climate
and at any time of year.

Some of the many radio applications of Bakelite are
shown in the adjoining column. When buying a radio
set or part make sure it is Bakelite insulated, for this
is a definite indication of quality.

Whrite for Booklet H

Na-ald Dfal

BAKELITE CORPORATION
247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22d Stree't

Rathbun
Condenser

Na-ald Tube
Socket

Bakelite is anexclusive B
tade mark and ¢an be o , b e 3 = bl % N b o Vidke 50 o0
u:e: n‘gly on producrs T » . 3 N At *

LA A made from matettals
R- C. A. Tube Base %ﬂ"”“ manvfactured by 1he
Bakelire Corporation,
It is the only marerial
which may bear this

s v famous mark of excel
“  Jencs.

¥ Tested and Approved by RADIO AGE %

BAKELITE

Isthesegistered wade
sk for 1he phenol
resin product mane-
factured under pat-
enms owned by the
-Bakelite Cotpotidon

3521-B
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Radio Music
for the Critical
Music lovers find an especial delight in
Rauland-Lyric. Used in all audio stages
of a radio receiver, it reproduces with
fidelity those elusive refinements of tone

quality which, to the trained ear, mean
artistic excellence.

I

| Rauland-Lyric is a laboratory-grade
audio transformer designed especially
| for music lovers. The price is nine dol-
lars. Descriptive circular with ampli-
| fication curve will be mailed on request.
i All-American Radio Corporation, 2¢ 80
Coyne Street, Chicago,

; h‘)‘a’ TRACE MARK ICA
TRANSFORMER
The Choice of Noted Music Critics

R
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Purchaser

W(%’o fd B?‘tte ry

A 24-Volt *‘B’’ Storage Batterypositivelygiven
FREE with each purchase of 8 WORLD "A"
Storage Battery, The WORLD Battery is fa-
mous forits guaranteed quality and pervice. Backed
by yeara of Successful Manufacture and Thousends of
Satisfied Users. You save 609,.

Prices That Save and Satisfy

Auto Batteries Radio Batteries
6-Voit, 11 Piate $12.25
Vol 13piate 1425 VAN 190AMEY: 13:80
12-volt, 7 Plate 17.00 €-Voit, 130 Amps. 16.00
Shipm Ezpress C. 0. D, subject to ernmination,

AT ] i

& per cent ducounifwr cash in full with order.

2-Yr. Guarantee Bond in Writing
With Each World Storage Battery

proves satlafactory World performance. Mail this ad with
your name andaddress — wa wiliship battery day order {sro-
calved: and give you your eholes of "B * Rtorage Bettervora
bandsomanickle finlsh Aute Spotlits, FREE. Write TODAY.

WORLD BATTERY COMPANY
1219 50. Wabash Ave. Dept. 38, CHICAGO, ILL.

This FREE ‘*R** Storsge Butlery takea the plece of dry eall

B :xé»rlu. Can be recharpod and will [ast Jndefinitcly,

To be sold retall for $5.00. it s tho cnly battery of Ity kind

equipped with solld rubher case—and $nsdrunco lrnlond;t acid

and I’um.4 Take ad w of thisy {e {ntroductory

offer NOW. (To thosa whog:ref" it, wo will eand FREE n
Do i ¢ the

hends-me nickal finish Auto. e, instead o B’ Bat-
tary. Do sure to speclfy which ia wanted.}
GIVEN
FREE

To introduce

MICA CONDENSER =
Patent Pending -

insure high efficiency and the
Build-Up feature enables
the operator to obtain any
definite capacity from .0005
to .006 by simply adding :
extra plates of copper and oo £
mica to the Build-Up base.

Each alternate copper and mica plate has a
capacity of approximately .0002 Mfd.

Build-Up Mica Condensers of the following
capacities, each assembled complete in carton.
at the following prices:

.00025 Mll"d List price Sgc
s e g
oo DR
'gggs oW T T T e s ggg
:DDz T Te 75¢

Extra envelope containing 20 copper and
mica plates, or sufficient to build up a con-
denser from .00025 to .006, list price 25¢.

Table showing required number of plates
needed for any capacity is furnished with
each condenser.

Ask your dealer—or order direct

CHAS. SCHINDLER

1404 W, Delaware Ave., Toledo, Ohio

Tested and Approved by RADIO AGE #

CRESCENT LAVITE RESISTANCES

2,000 Absolutely non-inductive -
foam 2] 5130
100,040 EACH

Special resistances to order. $2.50. When bettar resistancea
aro made they bonr the Crescent label
CRESCENT RADIO SUPPLY

CO.
9 Librty Street Jamaicz. N. Y,
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A Day Out-of-Doors
with KYW

ADAY or two out of the studio might
reveal some of the activities of a radio
man that otherwise are not credited to
him. Wilsen J.
Wetherbee, direct-
orof Westinghouse
station KYW has
had much outside
work to do.
Recently Mr.
Wetherbee, with
Chief of Police
Morgan Collins,
Alderman J. M.
Arvey and mem-
bers of the mayor’s radio commission
made tests of the use of radio in police
cars. Detective Chief William Schoe-
maker, Capt. John Stege, Deputy Sup-
erintendent Matthew Zimmer and Mr.
Wetherbee con-
ducted this test,
which wasdeclared
to be successful. i
The plan is to
install radio sets
in each police car |
for the purpose of
picking up radio
ordersover KYW,
the sets to be lock-
ed on the KYW
meter wavelength

-

Wilson J. Wetherbee

Claiborne Foster

w
wn

The Magazine of the Hour

to insure the reception of all calls. These
special bulletins will be sent out direct
from police headquarters and KYW will
stand by at all times to broadcast these
emergency calls. ‘‘Stand by for police
bulletin’’ will be the opening announce-
ment and the signal for the occupants of
the car to be ready for orders.

UT all outside moments are not al-
ways work. A week end visit to
Grasmere Farm, the Eugene V. Byfield
country home,
provides a lot of
fun, especially
when a pleasant
crew getstogether.
There were Mr.
Byfield, Miss
. Claiborne Foster
and Allen Dine-
hart of the Apple-
- sauce Company,
andMr. and Mrs.
Wetherbee, making up a recent party.
It was on this occasion that a real
radio feature was arranged. Mliss Foster
and Mr. Dinehart were invited to visit
the KYW studio
each Friday even-
ing to put on a
sketch written by
some radio fan.
The scheme was
inaugurated and
comedy skits were
received in great
numbers, the best

Mrs. Wetherbee

NOW
JLTRADYNE

MODEL L-2

Built to Your Order

This is a genuine ULTRADYNE built of parts endorsed by
Inventor,

R. E. Lacault, A M.LLR.E,,
according to his spec:ﬁcatlons

We guarantee this set to arrive in your home in a.bsolutely

Ultradyne Kit

Carrying the last improvements of R. E. Lacault, whose
personal monogram seal is on each TUltraformer.
tains 1 Low Loss Tuning Coil, 1 Low Loss Oscillator Coil,
1 Type A Ultraformer, 3 Type B Ultraformers, 4 Matched
Fixed Condensers, 1 Low Loss 180 degree Coupler

Special Kit, $29.50

For those desirous of transforming their old Ultradyne to the improved
model 1-2, we have arranged 2 special list containing everything needed.

perfect condition.

One complete diagram - - - - - - $0.50
Bakelite Panel (Drilled-Engraved) « 7.50
Eight Amperite Automatic filament con-
trolsy = = & = = & = & '= "= 8.80
Two 2 in. Accuratune Dials - - - - 1.50

These parts will be sent you separately at the prices listed or we will send

you the kit complete for $29.50.
The famous ULTRA -VERNIER Tuning Control.

MANNING-HALL RADIO SERVICE INC.

1819 Broadway

YOU CAN HAVE THE

LS BOT i s TN RO T

One Hammarlund Condenser (0005) -

One Low Loss Oscillator Coil
One Low Loss Tuning Coil
One Low Loss 150 degree Coupler -

Two Stripped Binding Posts - - - - .45

NEW

e g

and eonstructed

Iut con-

*30

$5.00

o e

..§2.50

New York, N. Y.

being picked for
broadcasting.
The idea has met
with unforeseen popularity, and
be carried out all of this season.

= - L
Allan Dinehart

will

=
AT LAST!

The Ideal Instrument!

Sturdy Construction.

l.
2. One hole mounting.
3 Z HSC of entire dxa]’l1 ¢
E 3 warping or shorting of piates.
5. St?alg'nt line wavelen, P SlZB 2/ X 4/ ln.
6. Lowest minimum capacn.y PRICE *
7. Lowest Loss. Including Dial
8. Sharper tuning. 00025 $4.50
E 9. Low wavelengths not crowded. 00035 $4.75
; 10. No body capacity. '0005 §5.00
Order by Mail
E Send No Money

Pay the Postman
We Guarantee Our Product

S SHARUTACTUTER by
CARLTON SANDERS

TUISHAVWAKA

INDIANA

"RADIO SETS

‘AND COMPLETE .LINE:OF PARTS
OF THE BETTER HIND

Us BEFORE YOU BUY §

C.E.DIIEHOFF &CO. 1

¥ Tested and Approved by RADIO AGE %

HUDSON-ROSS

Largest exclusive Radi

Jobbers in middle West

Write for dnscounts L

123 W. Madison St. Chlcago

£
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Three
Circuit $5'OO
Tuner

Improve your set and your results with it.

Users
perior to any coils they
have ever used in a tuned

radio frequency circuit
for—
Selectivity
Distance

PFANSTIEHL

Highland Park -

1001 W. Washington Boulevard

Velvet -
Action

Low Loss.

Stagger Wound.

Sealed against Moisture.
Extremely Smooth Tickler
Action.

Single Panel Mounting.

simplest, most rugged unit yet designed.

Radio
Frequency
Coils

Set of
Three |

$6.00

report them su-

Tone Quality

%  The

RADIO CO.

Illinois
Chicago Office

Tel. Monroe 2703

| Feisaveananni

GET MORE VOLUME—GREATER DISTANCE

The Magazine of the Hour

full inductive power.
real,
ance system.

KNIFE-LIFE SELECTIVITY

The Henninger Aero Coil is the only
tuning inductance and is the only
air core R.F. transformer which
eliminates all resistances and conse-
quent losses which broaden tuning,
decrease volume and limit distance
range. These coils will give you a
great deal more volume, greater in-
crease your distance range and give
you such knife-like selectivity that

Write for free illustrated circular—""The Prevention of Radio-IFrequency Losses.”"

you can tune through the most diffi-
cult interference. There is nothing
else like the Henninger Aero Coil.
No inductance system is so efficient.
Build a tuned R F. receiver using
this wonder inductance svstem—or
use a single Aero-Coil in place of the
tuning inductance in your present
set. $3.50 each or $10.50 the set of
three with all fittings.

Show hotw

to build Henninger Aero-Dyne and how to improve any kind of set by using a single aero coil.

HENNINGER RADIO MFG. CO., 1772 Wilson Ave., Dept. 28, Chicago

Tessnnasn

95% Air Dielectric Dopeless, self-
supporting, air spaced windings give
This s the
complete Jow-loss induct-

aiEe¥iiaivsarreesarrasarad

Tesariiveaanraad

MAKE YOUR RECEIVIN

SET SELECTIVE

The Benson Wave Filter eliminates an-

noying interferences.

It is of the induc-

tive coupled type.
Mounted in a beautiful leather covered
cabinet with an engraved bakelite panel.

1225 No. Halstead St.

PRICE $8.75

%
BENSON Mol

Y
R

CHICAGO, ILL.

A Speaker of Distinction
VOLUME, CLARITY, BEAUTY

14 inch Pyralin Bell. Aluminum Sound Colomn

No. 205B-Black Pyralin Bell. __ _ 822.50
vo. 205D-Shell Pyralin Bell  .825.00

of telephones.
L[] [

COMPANY

Designed and built by experts, for 30 years makers

500
RADIO DEALERS
buy from

HUDSON-ROSS

123 W. Madison St. Chicago

Send for dealers discount.

State & 64th Sts., Chicago, U. S. A,

Buy Your 1925 ANNUAL Now!

See Page 80!
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The Howard
Five Tube Neutrodyne

The most unusual set on
the market. Beautifully
finished walnut case. Coast
to coast range. Perfect
selectivity. Also made in

) Console type.  Designed =
5 and perfected according to "‘E-'-
I%_i‘ the Howard standard—and %
|5 - that says more than any 5
‘3«2 superlatives. "g
) . . 4
1% Convince yourself by seeing and {E:‘
B hearing the Howard demonstraled. =
|l§‘ Any Howard dealer will be pleased %
| :% lo give you a demonsirafion. E%I
3 -
3 Howard Manufacturing Company

f
)
'ct 451-469 East Ohio St. Chicage &

1
Two Towers 40
! 4
_As the Fiffel Tower stands as a monument to skilled LB \-\ ‘\
engineering construction so TOWER'S Scientific phones g A " ,l )
stand a5 a monument to supreme radio achievement. (' AT Pr
9 Each phone is carefully tested and approved before it { [ )
leaves the factory by a Government Licensed Radio /*"‘A ,% ';;“'.‘\ !
Operator thus gtaranteeing perfection in tone quality L 3“\:}\\ J
with a positive uniformity of volume. [Eepisteagsn
9 Lightest of all in weight (only 8% o) th.ey do not caFch :?1';;:!;"7 Sl %Y
e in the hair and are unusually easy to adjust conforming U XS EOSANAT S A - T
SRR > o W
¢ gracefully to the head. e 'fr‘?'ﬂf‘\*" ~\' )
', - _;--‘/-f . .. eem _;.\
If your dealer canrior supply you, order direct, 2, 'L;‘_"?j"l ;“ : ;;._" i ~«‘.!; . v -,
i we will ship immediately Parcel Post C.O.D. e - ";}‘ - L '/(/’ &
MILLIONS are enjoying music || LRl B P T a0t -
2 . & E. g2 RN N R
and entertainment reproduced in I I kst T
clear, mellow tones, characteristic THE TO\VER MFG’ CORPORATION One oftﬁc seven wonders of the world.T
f 'I:OWER'S é . t . f . 98 BROOKLINE AVE. Dept. T . BOSTON, MASS. The Eiffel Tower built in 188789 on the
o cilentilics. Champ-de-Mars contains 3 stories. Reached
& by 2 series of elevators, the platform at the

top being 985 feet above the ground. In
the top story is located the powerful Broad-
casting Stuation FL.

The Worlds Greatest Headset Value
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OSCILLAT AN FULLY QuiranTerg

L © | MASTERPIECE |reritusesom

(e&rERPIECE Tungg RHDIO FREGUENCV BER (S ONEVERY aol
s ,ne.e 3 '

SELF
TUNED BALAN

/4{71 /
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f
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t’sE;_asyfoBuil
THE F RESHMA N

sASTERPIECE

or any other 5 tube tuned radio frequency receiver
when you use the Freshman Masterpiece Kit.

NO NEUTRALIZING or BALANCING
CONDENSERS REQUIRED

when you build with this kit, to construct a set that will
be the equal, if not the superior, of any 5 tube receiver
on the market, regardless of price. Even those stations
farthest away can be brought in night after night at the
came points on the dials with precision-like dependability,

Kit consists of 3 Masterpicce

Tuned Radio Frcquency Units

carcinlly matched and balanced.

Complcte with wiring diangiam

and instructions for building

any 5 tube tuned radic fre- SEETEEES
[

quency recciver and also drill-
ing template for proper
mountings,
Each and every Freshman Masterpiece Coil bears a serial pnumber '

and 'l:rademark—our ruarantee of electrical and mechanical
perfection, For your protection demand only the geouine,

G Gy N s O s ) G U IS aaEe 6T o

At your dealers, otherwise send parchase price
and you will be supplied without further charge, E

ehas freshman e) Inc.

FRESHMAN BUILDING
240-248 WEST 40TH ST~NEW YORK.NY¥

SEND-NO MONEY!

Your OWN Name and Address

RADIO AGE ANNUAL FOR
1924—AT SPECIAL PRICE!

Chg‘ the coupon and send it
50 cents, and the RADIO
AGE ANNUAL FOR 1924 will
be sent you by return mail.

DOG RECORD for YOUR set. With first order.

FR Sbows call, city, wave lgths. dial settings, Femarks,
Otber valuabi¢ information Beaut:ful nippled cover.

Urder NO W!

_____________ A, ¢t card.
DT A, | RADIG FRINTERS " 2023 Main St Mendota, 111,
l 500 N. Dearborn St., Chicago. 1 ‘
l R}gc‘l;:{g is SO0 ¢enta, for which send me the | i
E ANNUAL for 1924,
0 or ! SUPER-HETERODYNE
. - Ultradynt—llaynu Grlﬁln—lhmler

} ; Dealerl' Send l’or Dilcountl

bt ! HUDSON ROSS

I L Y D S e e | I.zs’“w. Mﬂdlf_on Sf. Chlcngor

T ¥ Tested and Approved by RADIO AGE %
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A Permanent Seven-Tube
Super-Heterodyne

(Continued from page 15)
terminals 7 and 8 would be the fixed
condenser supplied with the charged
filter transformer.

After the set has been completed, the
batteries may be connected to it, 90 volts
being used for the B-battery and three
dry cells for the A-Battery if 199 tubes
are used. A storage battery will be
required if 201-A tubes are used. A
414 volt C-Battery will be required on
the audio amplifier and a 114 to 414
]f:l)attery on the radio frequency ampli-

er.

Getting Started

TIIE right hand tube should be in-

serted in its socket and the phone
plug inserted in the jack. If the grid
terminal of this tube is touched, a click
should be heard. The next two tubes
should now be inserted in their sockets
with a 5. megohm grid leak in the first
detector condenser clips, and 2a one
megohm grid leak in the second de-
tector clip. If the grid terminal of
the second detector is touched, a squeal
or click should be heard, which indi-

{ cates that thesc three tubes are function—

ing properlv. The two intermediate
amplifier tubes should be inserted and
the set should squeal as their grid leads
are touched, or it may squeal continuous-
ly, which is correct. The first detector
and oscillator tube should be inserted
and the balancing condenser turned to
zero.

If the oscillator condenser is rotated
with the loop connected to the set, a
click will be heard at some point on its
scale. This point will vary for different
settings of the loop condenser. A signal
may now be tuned in by setting the
loop condenser at, say, 20 degrees, and
rotating the oscillator condenser through
a range of ten degrees below the setting
of the loop condenser to ten degrees
above its setting.

This process may be carried out
throughout the entire wavelength range
by resetting the loop condenser cach
time at a five degree higher value and
then rotating the oscillator condenser.
The set is extremely selective and it is
very easy to pass over stations unless it is
operated very carefully, Two points
will be noticed at which a station can be
heard on the oscillator dial; one on either
side of the click setting. One point will
be noticed on the loop dial. The proper
setting of the oscillator coupler rotor is
as far out as possible. It should be
adjusted on a very weak signal, and
when set, it need never be changed.

The Balancing Condenser

HE balancing condenser should be

used at as low a value as possible and
will make very little difference in the
reception of local stations. After a weak
signal has been tuned in, increasing value
of balancing condenser will increase the
strength of the signal up to a point where
the first detector tube goes into oscilla-

tion.
(Turn o page 60)
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$25.00 Prize to Radio Fans

Who can find the 3rd Circuit in the 3-circuit tuners being placed
on the market as ‘“‘Low Loss.”

The “gyp’’ dealers, mud radio manufacturers and radio morgues surely got a new lease on life when they picked
that slogan from Mr. Kruse's arricle in QST. Most of the manufacturers were handing the public mud sockets,
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water-soaked, wooden vario-couplers and variometers, and the variable condensers would make a good sieve for any

kitchen mechanic.

Any tuner on the market today that advertises LLow Loss and states
there is no dope and Lorenz type of winding is sure the bunk.

Only one dial to get stations and the other to increase or decrease volume. Kennedy Tuner
is used in place of vario-coupler, variometer and honey-comb coils, saving the cost of over
$9.00 worth of unnecessary parts that are in most receiving sets, and no dead end losses.

KENNEDY TUNER

is a Two-Circuit Tuner that gets results
and was manufactured when the “gyp
artists were still playing with taps and
wood.

RESULTS OF EUROPEAN TESTS
1923 and 1924 :

1923—2 LO, London, Eng.
5 WA, Cardiff, Wales.

1924—5 NO, Newcastle, PTT,
Lyons, France.

As per certification from Radio

Broadcast. W

Most Receiving Sets with 5, 6,7 and 8
tubes call it a "Radio Triumph™ when
they hear KGO about 3 o'clock in the
morning, and then only two numbers.
If they think that is a Radio Triumph,
let ‘them read this photographic con-
firmation and weep.

TI Tilveraizy 1ve
¥av York, N.T.
Oc®. 2vea. 1924

Peo1f10 Condt Ntationm.

1.0.0. 08nars]l Blegtrlo Co.

S568 Psat l4tn, s,

Oekland, Callfarnis,
Jantlomen:

I nad thn Plevaurs o7 olewt
your TONDIRFUL STATION <atupgey ovening &r 11.4% P p, F.s'.‘g =2
E 11at8n84 T8 tha Fnllswing nusbers on the LOUD 2PrAXER
11.47 P.¥. Fisns 3016 by Jonn Tarnar
11.57 *  Trocvene Sole
11.69 * Hanallan Musio
12.03 .88 Speaker In reqard to braaisen:zy
12.12 azcardlon ftolo
12.18 °  T-oabcne Sein
12.32 3 MusTatin :a: "rlaep Mestucwy Jlean”

12.38 8% "-ranse Riva-

-

12.57 % wawetisn usie with slraing

1,18 *  Arcpestra “tasreta Xy sesaty dia1.g”

1.3 ' Trypt & Treikone Luet ~[edy C3es mazu”

2,43 " aeeanctrs “In & Pandevoua”

2.3 2 JienT Flat=ier “inging “Beciuts Thay a1 Tave Tou®

2.50 - S TUtttinare *a Uy sewsty 1181ng"

3.00 " "Tell ar vnere*s Wy Litila
blue Eyeq ~oilyt

3.03 ¥ = % “wnen 1 Love vour

3 o ] " "1°got eiona Bsfera 1 sat Yo
And 1 ail? 2t 9long afier |
lesvs You

Your alemals eacy Thry fime, | aure 994 enisy tuo WHDFRPUL

PROUR W mnd MUST suy your atatlon naa only one coucolitor ana
That Ahe fa e SIRGEF XTATION W LY
*lassd secent 5 elfnc~d aporeciatiang

1 rrosln youra Far cartinusd 5UCCHSD,

PR YP aove E\re%h'- el Atatida 10G ~I.llr:nlﬂ-ﬂ

€92f1rs bn cerlian ¢ony T am errlosing +It6 1ta3d2A Snvsinde

“ﬁﬁw“ﬁ”ﬁ

13,1‘?

Radio Fans:—if you are interested in the best radio
parts on the market, send your orders to me.

“"We do not handle junk.” The word “cheap™ means
the kind of reception you are going to get on that cheap
receiver becausc a radio receiver is as good as its cheapest

part.

%

KENNEDY $£.00
TUNER

Including Globe Trotter

Diagram

KENNEDY TUNER users must be satisfied. Use tuner for 30
days at my expense and if you are dissatisfied I will refund your
money with a smile.

Send for Free Diagram

J. KENNEDY

1360 University Avenue New York, N. Y.

Radio Globe Trotter

=)

( 2 2 = 3
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> I
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Par.
Pending

Multiple reading instrument
with self contained switch

1650 Walnut S

Order from Dealer

Jewell Electrical Instrument Co.

“25 Years Making Good Instruments’

RADIO AGE for March, 1925

Your BATTERIES
and TUBES

¢ Mount a Jewell No.55 on
your set and check your
Batteries of your filament
voltages from the panel of
your set.

{ Every radio fan should
have a copy of our 15-A
Radio Catalog.

t. - Chicago

“Good Condenser Design”’

What makes a Zood condenser? Send for this free
fo'der and post yourself on todsy's requirements,

This article is full of meat. Jt makes plain all the
els:zr:‘cnl as well as the mechanical Qualities of s
gaod condenser.
1f you are planning to build a receiving set or to
bring your Dresent one up to date, £a 1o your dealer
and ask to see the new
Variable

Premier * ‘CROFOOT” Condenser

*CROFOOT" bas all the necessary electrical and
mechstical features. [t is a real low loss instrument.
It bds the lowest minimum eapacity yet atiained—
.000005 M. F. and the greatest tuning ratio—1 to 74.
Made entirely of brass and burd ruhber gZiving re-
matkubly low skiz resistance and low insulation
leaknge. Semi-straight line piate construction. All
plates soldered: s feature identified by the “'red
stripe.”” A sturdy, smooth acting, compact and
eraceful instrument. Nlounts with ane hole. Ratios
1t019. 11042, 1to 53 and 1 to 74. Price from $2.75
to $3.75. Vernier attachment wlth dial 75 cents
additional.

FREE Hook-Up Diagrams

Ask your dealer for a completo set of Premier dia-
ETams covering sll types of book ups. 1f be cannot
subply them send his name and receive a set with
bulletin.

Premies Elestriz [o.

3803 Ravenswood Ave., Chicago

PREMIER

Quality Radio Parts

¥,

1
$3000%$10000 a year

Want tomake big, easy money? Learn
how toinstall,operate,repair, construct
and eell Radioe. Write now for facte
about the amazing opportuuitiee for
Radio experts, and our special offer of 2
FREE 1000-mile receiving set, aud how
you can quickly train at home by mail,

Be a Radio Expert

grevuous experiencs necessar Anyone
w:t ordinary edncation ean now learn

iekly underoursimplfied bome-atudypla.n.

e n men_right now tn represent oor
Agsociation. Be the Radio expert in yoor
neighborbood. Get yonr share of the big
profita. Hundreds about you want Radios and
advice how to operate. You can earnencngh
money right £rom the s'.arslgi) p?y lorcoune.
- ey NOthing cult abont it,

=== 7== {.0w cost and a8y terms.

" FREE

1,000-MILE
— Receiving Set

Eon t miss this big special offer to supply
REE =i] parts neceassary to construct a

high-grade 1000-mile receiving set, You can
sell this et alone for practically the entira
cost of the course. Send forthe facts now,
Find out all about thls big-pay Seld. Addresa

Radio Association of America
#513 Ravenswood Ave., Dept. 23 - Ghicago, I8,

HUDSON-ROSS

" Wholesale radio only.

One of the first and still in the lead.
Write for discounts.

123 W. Madison St. Chicago

RADIO AGE ON THE AIR

RADIO AGE Programs are noted for their excellence.
from WEBH, 9 to 10 p. m., Feb. 24th; WLS, 7 to 8 p. m., March 6 and |

KYW at midnight, March 7. Each

¥ Tested and Approved by RADIO AGE %

a Real Show!
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An Unusual Seven Tube

Super-Het
(Continued from page 58.)

The balancing condenser should always
be kept just below this point. More
balancing condenser capacity may be
used on the high wavelengths than on
the lower waves.

If the oscillator dial appears broad in
tuning, the .0075 condenser connected
across transformer terminals 7 and 8
should be adjusted in steps of 0005 by
adding fixed condensers in parallel to it
until the oscillator coupler sharpens up.
This will probably be unnecessary under
average conditions.

Some Final Hints

A few final words of caution will not
be amiss. It is absolutely important
that all by-pass condensers shown be
used, and they should be of approxi-
mately the values specified, although the
14 MFD condensers may range as high
as one MFD and the .002 condensers
may range as high as .0035.

If any hand capacity effect is noticed,
it indicates that too high a wvalue of
balancing condenser or potentiometer
is being used or that by-pass con-
densers have been omitted, or are defec-
tive. In some cases, due to the difference
in potential between the set and the
operator's body, it is necessary to
ground the center tap of the loop which
is connected to the minus side of the
filament line.

If an antenna is to be used with the
receiver, an extra oscillator coupler
will work very nicely in place of the loop.
It should not be necessary except under
very poor conditions, as the set will go
below the noise level under practically
all conditions when a loop is used.

If care has been used in the assembly
of the set and if the parts used have
been carefully checked and are of first
class manufacture, the builder will
possess a set of which he will have every
reason to be proud—both in appearance
and operation.

Experiments with the

Double Grid Tube
(Continued from page 58)
rent characteristic just beforethe satura-
tion point. In this case, a proper grid
voltage must be had and a potentio-
meter is used as in Fig. 2.

It has been shown that ordinary hook-
ups may readily be equipped with double
grid tubes, enabling you to save money in
the buving of "B” batteries. It is even
possible not to use any ‘"B’ batteries at
all, the return leads of the plate and the
inner grid going directly to the positive
post of the “A" battery. A sufficient
positive potential as regards the negative
end of the filament is thus obtained on
grid and plate to insure good reception.

In the above hook-up, use is only made
of the inner grid to cut down the internal
resistance of the tube. Special hook-ups
which will be taken up in another article
will make use of a grid- plate circuit,

Hear one | where a great amplification is obtained.

The tube gwes also very good results
in reflex circuits, of which we shall say
more in the second part of this article.
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A Real Coast-to-Coast
R. F. Receiver

(Conitnued from page 18)

low loss coil is desired, one frame with
the spokes made removable will do for
the three coils. These frames may be
purchased from any reliable dealer in

radio supplies for about 25 cents each. |

The spokes on these frames should be
about one and one-half inches long, and
the disc should measure about two or
two and one-half inches in diameter.
If a frame of these dimensions should
prove hard to locate, it can be made
with little effort, as follows:—

One disc, two and one-half inches in
diameter, will be turned from a piece
of close grained wood one-half of an
inch in thickness; and seventeen three-
sixteenth ‘inch holes will then be drilled
around the circumference of the disc
to a depth of a little over one-quarter
of an inch. These holes will be on
centers of slightly less than one-half
of an inch or about twenty-one degrees
apart.

Seventeen dowell pins will then be
cut from three-sixteenth inch stock
and the ends rounded and finished off
so as not to injure the insulation of the
wire while winding. They should meas-
ure one and three-quarter inches long.
These pins will then be placed into the
seventeen holes in the disk and the frame
is completed. If a form is being made,

the spokes should be fitted into the holes
so that they may be removed easily;
otherwise they should fit tight.

Winding the Coils

HEN the form or frames have been |
completed, the coils will be wound
upon them as follows, using number
twenty-four, twenty-six or twenty-eight
double silk covered copper magnet wire:
The primary coil will have six com-
plete turns of wire wound upon the
frame and the ends (P-1, P-2) left about
six inches long. The lead (P-1) will be
the inside lead of the coil and will be
made fast to one of the spokes by looping
it around that spoke, Now bring the
wire over two spokes on the far side
of the coil, crossing over to the near side
of the coil between the second and third
spokes. Pass the wire over the third
and fourth spokes and back to the far
side of the coil between the fourth and
fifth spokes; repeat this operation of
over two and under two until six turns
have been made and the lead (P-2)
fastened to the same spoke as lead
(P-1), finishing the primary coil.

The secondary coil will be wound
directly on top of the primary coil in
the same manner and in the same direc-
tion as the primary coil, starting with
lead (S-1), making fifty-five complete
turns and finishing with lead (58-2),
leaving these leads about six inches long.

It would be well to wind the primary !
coils of these transformers with a white
colored wire and the secondary coils
with a green or dark colored wire so as
to more easily distinguish each coil and
the different leads. |

1f theform is to be removed, the coil

% Tested and Approved by RADIO AGE
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Inlqriczr view of a
typical set you can
build with the rew
Telos KIT.

Don’t call them liars
write for the book yourself!

WI—IEN you run

across a couple
of Telos set owners—
as everybody does now-
adays—stop before you
doubt the results they
talk about. For you
can easily {ind out
whether such power,
selectivity, at so little
cost, is possible, by
using the coupon below.
When you do find out
how the Telos principle
of tuned R.F. has been
developed — how it
makesthree R .F. stages
entirely practical—how
the A. F. is superim-
posed (reflexed) on the
R.F. tubes—how 'Uni-
control  works” —how
5, 6, and 7 dry cell

*

tubes are made to oper-
ate with half the usual
plate current — then
you willnolonger doubt
—but you will want a
Telos set yourself.
And you will also find
that you can easily
build any one of the
many interesting Telos
sets in a single after-
noon — the essential
Telos instruments to
build scores of circuits,
based on the Telos prin-
ciple, are all in the
Telos Kit.

So fill out the coupon
now! Don’t doubt —
know for yourself what
Telos really does!
DANZIGER- JONES, Inc.

Dept. C, 25 Waverly Place
NEW YORK, N. Y.

Telos
Radio

|
e i i

*,

! Danziger-Jones, Inc.,

| Dept. C, 25 Waverly Place,

- New York, N. Y.

| Send me at once your booklet “The
} KIT of a Thousand Possibilities.”

|

Name
Address
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This Tag

Insures Success
of Your Super

It remained for Silver-Marshall to
produce long-wave transformers so uni-
form that individual amplification
curves could be supplied with each
instrument. The idea is revolutionary.
It establishes a standard of excellence
every progressive manufacturer will be
forced to adopt. It demonstrates again
the fact that S-M engineering methods
are always a year ahead of the industry.
Now, you can build your super as an
engineer builds a bridge—after a defi-
nite plan—with assurance of success.

ol — N
{( . 3
.%ﬂ) O C‘,"’é;

The “Why of Silver Supers

Send for the '"Why of Silver Supers.” It tells you all

about the seven-tube dry-cell set that gives consistent

coast to coast reception with speakeér volume on an

eighteen-inch loop. It's Free,

McMurdo Silver's book on the “'Super’ is the most com-
lete and licht-shedding book of its kind in print.
rice .50¢

Its Curve
Ison

INPARATIVE anP

wears LmTe e HLICAS

| TWO-TEN |
oOR

TWO-ELEVEN

LONC WAVE TRANSFORMER

| Manuhscrured under the supetvision of
McMurds Sidver, Assoc. LRCE by

SILVER-MARSHALL, Inc.
105 5. Watush Ave + Chags

N —
= =

Story of the Curve

The curve of each TWO-TEN
(iron-core inter-stage) and TWO-
ELEVEN ({(filter) transformer is
plotted in our laboratory~rc-
corded on a tag, and tied to the
instrument. It shows the peak
side-bands passed-—amplification
factor. Both peak at 5000 meters
and pass an 11 Kilocycle side-
band, without distortion. Sup-
plied in sets of two, or three TW
TENS, and one TWO- ELEVEN
with identical peaks and separate
curves. Price, either type

{each).—..... —ee... 58,00

THE FOUR-TUBE KNOCKOUT

This is the set described in the March |ssuc of Radio
Broaticast—the set on which a green’ operator in
Chicago brought in twenty.seven stations from coOast
to coast on the loud-speaker, in daylight.

Send for Mr. Silver's book on the Four-tube Knockout.
Price. 25¢

Silver-Marshal

UIPMENT

110 So. Wabash Ave.

LOW-1.0SS COILS

The R.F. Coupler and Antenna
coil designed by Mr. Silver for use
in the KNOCKOUT are respons:
ible for the remarkable records
already established by this set.
They show the lowest losses of
any coils obtainable. Send for
circulars.

Linc

CHICAGO

RADIO AGE SUBSCRIPTION BLANK

Radio Age, Inc.,
500 North Dearborn Street,
Chicago

$2.50 A YEAR

Gontlemen: Pleass enter my subseription for RADIO AGE the Magazine of the Hour. for one year,

cinming with your next issue, for which I enclose $2.50

Name -

Street Address.

City

State

Send cash, money order Or check.
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should be painted with a good solution
of collodium and allowed to harden
before the spokes are removed. This
will take about fifteen minutes. After
the form has been removed, the inside
and outside edges of the ceil should be
treated with this solution to prevent the
wires from coming loose. Three such
coils are required.

Colledium is a solution of gun cotton
in ether, and may be purchased at almost
any drug store. Two ounces will be
sufficient and should cost about ten
cents.

When the three coils have been formed
and the frame removed, insert one of
the dowell pins in each coil atr the point
where the leads or ends of the coil ter-
minate and make fast with cotton or
silk thread, as shown in Figure 2, and
the coils are ready to be mounted,

The transformers used for radio fre-
quency amplification should be as near
alike electrically as possible. Therefore,
it would be well to use care in the wind-
ing of the above coils to keep the tension
of the wire the same on all three of the
coils, in order not to have the winding
more dense on cne than on another, or
it would be well to match these coils
by use of the slide wire bridge described
in the February issue of RADIO AGE.

Assembly of the Parts

TI{E first step in the assembly of the
set will be to mount the five tube

‘sockets (M-1 to M-3) on the shelf and

the three condensers (C-1, C-2, C-3), the
filament control rheostat (R) and the two
jacks (P) and (S) to the panel; then
drill the holes in the shelf for passing the
wiring to the different pieces and for
mounting the three radio f{requency
transformers (R-1, R-2, R-3).

Five binding posts will then be mounted
on the right end of the shelf and desig-
nated (G) (=) (A-+) (BD) and (B+).
One binding post will then be mounted
on the left end of the shelf and desig-
nated (A). The audio frequency trans-
former (T-1)- will be mourtted on the
extreme right end on the under side of the
shelf, as far bBack as possible. This
transformer should be placed so that the
ends of the winding are opposite to the
panel or so that the core of the trans-
former is at right angles to the panel.

The audio transformer (T-2) will then
be mounted between the jacks (P) and
(S) on the top side of the shelf and as
close to the panel as possible. This
transformer should be placed so that the
ends of the winding are in line with
the panel, or so that the core of the
transformer is parallel to the panel.
This will place this unit so that it will
be at or close te an angle of sixty degrees
with the third radio frequency trans-
former (RR-3).

Our radic frequency transformers will
not be mounted until the wiring has been
completed for the parts already assem-
bled, as they are rather delicate and
would be easily damaged even with
careful handling.

Wiring the Set
As will be noted in the pictures of the
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receiver, the customary bus-work has
been omitted and very little wiring is
exposed on the top of the shelf. Little
need be said about how to run the leads,
except that they should be as short as
possible and no two leads run parallel
for any distance. This is easily done
when the wiring is concealed as the
tendency to beautify instead of simplify
prevails when wiring is exposed to view.

Number eighteen double cotton cov-
ered bell wire, treated with parafin,
was used in this set, it being plenty
large . enough to carry any currents
passing through the receiver, and is
sufficiently flexible to permit handling,
All leads should be soldered to ter-
minals or to other leads where they are
jeined. Too much stress cannot be put
to this point, as poor contact to the ter-
minals or junctions is the direct cause
of over half of the failures among amateur
set builders. It is also one of the most
difficult causes of trouble to locate, the
fault often being laid to a piece of equip-
ment, which is discarded and a new
piece put in its place with the terminals
all soldered tight and cleaned, whereas
resoldering the leads to the original
piece of apparatus would have made it
function as well as the new piece.

A well known radio engineer recently
made the remark that when he soldered
a terminal or junction, he tried his level
best to pull it apart. If it stays put, he
knows he has a good contact; if it comes
off, he is one jump ahead of trouble, and
I think his policy is a good one to follow,
as soldering is not merely to have a hot
iron and a piece of solder, but one of the
most important operations of assembling
a receiving set.

When the leads have all been soldered
to their respective terminals on the
mounted apparatus, we will return to
the radio frequency transformers (R-1,
R-2, R-3) which will be mounted to the
shelf as shown in Figure 2, using glue
or some such method to make the dowell
pins rigid in their mounting holes and
to prevent them from turning out of
their required angles,

Placing the Coils

THESE coils should be placed on an
angle of about sixty degrees with
respect to the panel and on four-inch
centers as previously covered.
They will be wired to the set as follows:

Coil R-1 The inside lead (P-1)
of this coil will be connected to the
binding post A. Lead (P-2) will be
connected to the filament post of the
tube socket {M-1) marked (—). Lead
(S-1) will be connected to the stator
plates of the condenser (C-1) and to
the filaiment post of the tube socket
(M-1) marked (—~) and lead (S-2)
will be connected to the rotor plates
of the condenser (C-1) and to the
grid terminal of the tube socket (M-1)
marked (G).

Coil R-2 The inside lead of this
coil, (P-1), will be connected to the
plate terminal of the tube socket (M-1)
marked (P). Lead (P-2) will be con-
nected to the binding post B4, Lead
(S-1) will be connected to the stator
plates of the condenser (C-2) and to

A

We shall be glad
to send new cir-
cuits with com-
plete workingdi-
agrams. Grimes
3XP Inverse Du-

plex, jJefferson
Baby Grand 6
Tube Superhet-
erodyne, Jeffer-
son 8 tube Sup-
erheterodyne,
and many
others. Any of
these will besent
upon receipt of
five cents in
stamps to cover
postage.

*

Jefferson Electric Mfg. Co.

Chicago
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AINT, trembling impulses are

I ;caught from the air a

plified thousands upon thou-

sandsof times. Finally tran

into audible sounds by your loud
speaker, they are either painfully
distorted or lifelike in purity of
Which it will be, depends
largely upon your transformer.

tone.

For the transformer is of

most importance in your radio set.
Each minute sound vibration com-
ing from the detector is magnified
and reissued with a stronger pulse
—Ilending volume and clarity to

your radio reception.
Jefferson Super Sensitive

formers are designed to receive over
the entire musical range without
Radio au-
thorities the world over recognize
the excellent performance of these
wonderful transformers and specify

howling or distortion.

their use in new circuits.

Handled by the better dealers |

and jobbers.

A superior transformer at a

price attractively low.

507 So. Green St.

Manufacturers of

Radio Transformers

Bell Ringing Trans-
formers

Sign Lighting Transe
formers

Automobile Ignition

oils

Jump Spark — Make

and Break Coils

efferson

Transformers - 3.
B e

Auto Transformers

Testing Instruments

Toy Transformers

Furnace and Oil Burn-
er Transformers

0il Burner Ignition
Coils

Special high and low
voltage transformers
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TUNING C ﬂfr’;fk

Tune by Sight

G5

Designed by R.
E acault,
E., A. M. I
E., inventor of
the famous Ul-
tradyne circuit.
This monogram
seal (R. E. L))

is your assur=

om

ance of Lacsult
design.

Tune your favorite stations once,
mark them on the Ultra-Vernier,
then forget wave lengths. Ted-
ious tuning, blind fumbling and
guessing are over for all time.
Now it's possible to pick your enter-
tainment from the radio program and
turn the dial instantly, accurately, to
your station and know your recciver
is tuned with infinite precision.

The silvered Ultra-Vernier dial mounts
fast to panel. Single control 20-1
ratio, operates vernier for hair-split-
ting adjustment and governs station
indicator. Replace your old dials with
Ultra-Verniers. You've never known
such tuning ease.

Write for Descriptive Circular

32.50

Made by the
Ham marlund
Mfg. Co., veur
aspurance of
uality and
dependability —
produced sclely
for the Phoenix
Radic Corpora-
tion. At your
dealer's. other-
wise send pur-
chase price and
you will be sup-
plied postpaid.

ULTRA-VERDIER_ *

TUNING CONTROL

PHENIX RADIO CORPORATION

3-9 Beekman Street
NEW YORK CITY

.

CJje\CSu\v fo\v

-]

o fo\%/f0e

fits_Orid Leak

S

any

Varinhle

mounting
FRESHMAN PLUNGER

TIME VARIABLE GRID
was desipned especially for the ron-techaical goc
owner who can replace in an instant the fixed
grid leak wigh this new, efficient cartridee typa

where,

Crystal gets

LEAK
is sensitive.

Leak: without requining the

distant

ange of a single wire,

stations

New Long Distance Crystal
Gives Remarkable Results

A recent invention in crystals is amaz-
ing Reflex and Crystal Set owners every-
It is stated that this marvelous
loud and
1 clear, and there is no disagreeable “hunt-
ing” for spots because the entire surface
Many are finding it far su-
perior for reflex work and claim it the
last word in mounted synthetic crystals.

free

At vour dealer or by mail
postpard. Write for

A Trial Costs You Nothing

In order to introduce his invention, the
owner, Mr. Hick, offers you two $1.00 Crys-
tals for the price of one. Sell one, and put
the other on your own set without cost to
vou. Just send name and address to Mr. |
Hick, Dept. 9, 1018 S. Wabash Ave., Chi- |
|

cago. Pay postman 3$1.00 (plus postage).
Unless you are absolutely satisfied, write
Mr. Hick, and money will be cheerfully re-
funded.
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the flament post of the tube socket
(M-2) marked (=) and lead (S-2) will
be connected to the rotor plates of
the condenser (C-2) and to the grid
terminal of the tube socket (M-2)
marked (G).

Coil R-3 The inside lead of this
coil, (P-1), will be connected to the
plate terminal of the tube socket
(M-2) marked (P). Lead (P-2) will
be connected to the binding post B+,
Lead (S-1) will be connected to the
stator plates of the condenser (C-3)
and to the filament post of the tube
socket (M-3) marked (+), and lead
(5-2) will be connected to the rotor
plates of the condenser (C-3) and to
the No. 1l terminal of the grid leak
and condenser (GL). The terminal
of the grid leak and condenser (No. 2)
will then be connected to the grid ter-
minal of the tube socket (M-3) marked
(G) and the wiring will be complete.

Testing Out the Wiring

For safety, it would be a good plan to
test the wiring of the set to see if the
connections are all in their proper place
and to make sure that a high voltage
(B) battery lead is not crossed with |
the filament or A" battery leads. This -
will often save many dollars' worth of
tubes, and while the builder is usually
careful in this respect, it is a good plan
to make sure and some disappointing
moments may be avoided when the set
is put into operation. The first step
in a simple test of the wiring will be to
connect the negative side of the plate
or “B" battery to the binding posts
(G) and (—) and the positive side of
this battery to the binding posts (BD)
and (B+), then secure a small volt-
meter or buzzer and attach two leads
to the terminals and place them across
the filament posts of each tube socket.
If a flow of current takes place, it will
be caused by the "B’ battery,and should
be eliminated before any tubes are put
into the sockets. If no current flows,
the filaments of the tubes will be safe.

All of the wiring in the receiver may
be tested with the voltmeter or buzzer
in connection with the plate battery
and will prove time well spent.

After the set has been wired and
tested, it should be put into the cabinet
and made ready for operation. The first
step will be to connect the plate or "*B”
batteries. The negative side of the first
battery will be connected to the binding
post {(—) and a tap taken off at twenty-
two wvolts, which will be connected to
the binding post (BD). The positive
post of the battery, which should be
ninety volts, will be connected to the
binding post (B+4). The filament
battery will then be connected to the
set. This should be a six volt battery.
The negative post of this battery will
be connected to the binding post (—)
and the positive post to the binding
post (A+).

The ground lead will be connected to
the binding post (G) and the antenna
to the binding post (A).

A single wire, flat top antenna about
seventy-five feet in length with a lead-in
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of not over twenty-five feet is recom-
mended for use with this set, as it will
allow for sharp tuning and will be large
enough for any purpose. A smaller
antenna will serve as well, however,
and when close to a breadcasting station,
may prove to advantage in that it will
make more sharp tuning possible.

Operation of the Set

When the set has been connected to
the batteries, the ground and to the
antenna, turn the tube control rheostat
(R) to the ‘‘off’’ position, and insert
the tubes in their respective sockets.
Turn the rheostat on gradually until
the tube filaments are caused to glow,
Set the dials {C-1, C-2, C-3) at about
twenty-five. This should tune the set
to a wave of about 300 meters. Move the
three dials gradually around until a
station is heard; then turn the rheostat
{R) until a point is reached where the
best reception is obtained.

The same procedure will be taken to
tune the set to other waves, remembering
that the three dials (C-1, C-2, C-3) will
always be at or near the same point if

the transformer coils (R-1, R-2, R-3) i
have been matched close to one another.

And the set may easily be logged for
wavelength or for stations, making it
possible to turn to the place desired
without the customary fishing.

Penetrating Through the
Strong ‘“‘Locals”
(Continued from page 12)

Cuba, Canada, etc. In such a location,
some of the more powerful or better sit-
uated DX stations behave much as locals
do for city-dwellers. For instance, DX
stations coming through in Virginia so well
that they would be classed as locals in

the city are, KDKA, WBZ, WSB, WEBH, |

WQJ, WOC, etc., and when reception of
other stations very close to these in
wavelength is wanted, the penetrator
switch is used on the 2-2 combination
to remove interference from them.
Such a receiver is of special interest
where a good antenna system 15 available,
since the double tickler control main-
tains the outfit at its most sensitive state
on any wavelengtn, Ordinary tuned
R. F. receivers having no regeneration
or tickler controls are in reality supreme

Magnatrons are

manufaclured and
| teed by Lhe
Connewey Elec-
| Lric Laboratories

| New York City.
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AGNATRONS have
reached that degree of
excellence where the mere
name 1is synonymous with
the very best in vacuum
tubes. You have but to use
MAGNATRONS to form the

same opinion.

MAGNATRONS have
received the unqualified ap-
proval of radio fans and
radio engineers alike. And
small wonder—when you
realize that the design and
manufacture of MAGNA-
TRONS is carried on by an
organization of men who
have devoted a decade and
more to vacuum tube prob-
lems.

MAGNATRONS are made in
three types: the DC-201A,
the DC-199 with large base,
and the DC-199 with mina=-
ture base. Your dealer will
gladly recommend all of
them to you.

g

R
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Apparatus
HE parts employed in the Penetrator

Tare as follows:

4 rheostat dials
Wire for connections

As mentioned, the coupler tickler coils

for only a small band of waves, usually 2 Low loss three circuit couplers should be reduced to fifteen turns each.

rather short waves. Below tnis band |
oscillation is usually present, and above
it the sensitivity falls off greatly. Tuned
R. F. users who have tried reception on
waves higher than 450 will realize the
truth of this quite readily.

When tested in about a dozen different
and difficult locations in New York city,
the penetrator demeonstrated its ability
to tune through locals and receive out-
of-town stations despite interference
from stations within a quarter and half
mile. For instance, in a situation about
twelve blocks from WJZ, WJ]Y and WHN
stations KDKA, WBZ, WGY, WTAM
could be heard successfully, whereas
with the 6-6 combination (representing
the average tuned R. F. outfit} even the
locals overlapped each other.

2 Low loss variable condensers to
match

2 double circuit jacks

1 single circuit jack

5 tube sockets

4 rheostats, 10 ohms each

1 filament switch

1 double pole deouble throw jack or
anti-capacity switch

1 R-4 R. F. transformer

1 grid leak, 2 meg., and grid con-

'denser, .00025 mfds.

1 fixed condenser .002 mfds.

9 binding posts

1 binding post panel

1 panel, 16 by 24 inches

1 baseboard 10 by 22 inches

2 3-inch dials for ticklers

2 4-inch or vernier dials for condensers

This can either be done by cutting one
end and tapping >y a soldered joint at
the 15th turn, or else by completely re-
moving the tickler and winding another
coil of 15 turns to replace it. This extra
coil may be wound in a ring or *‘dough-
nut’’ and bound together by a few strips
of thread. Low loss form is not of value
in the plate circuit, but is of prime im-
portance in the primary and grid cir-
cuits of the coupler.

The grid condenser and leak should
preferably be a combination instrument.
Binding posts are placed at the rear of
the baseboard. Six or seven posts will
answer, providing some of them are
combined, as is quite feasible. Binding
post strips may be had either with or

{Turn to page 77)
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A New Socket

that means

Better Reception!

After exhaustive research, our engineers have
developed VIRALON, a special glass, processed
for 1005, efficiency. Sturdy and rugged, abso-
lutely heat and moisture proof, and unaffected
by those influences that commonly make
rubber, rubber derivatives, porcelain or vitreous
products so inefficient.

Other exelusive features are Ezvklean Contacta {proof against
corrosion)——QOne-Piece Contast Spribg —Handy Soldering
Terminals, etc. Price 81.25, standard size.

Write for interesting pamphlel

¥ your desler cannot supply ¥ou. send us $1.25 and parcel
post to cover each socket.

DURAY RADIC CORPORATION
Dept. 15, 263 Washington Ave., Newark, N. J.

RECO
RADIO
RECEIVER

4-TUBE RADIO FREQUENCY

Egual to any 5 or 6 tube set
on the market.

Beautiful Tone Quality. Long
Distance Stations brought in
easily with volume and clarity.

Enclosed in a beautiful solid
walnut cabinet with Duco
Two-Tone Finish.

Price $85% Chicago

DEALERS —Write for our liberal
sales plan

OTHER HIGH GRADE

PRODUCTS

RECO STORAGE BATTERIES
CABINETS CONSCOLES
AMPLITRON TUBES
ARMSTRONG CABINET SPEAKERS

DAVENPORT - HICKORY

CORPORATION
329 So. LA SALLE ST.
CHICAGO ILLINOIS
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Perfecting the ‘‘Baby
Grand Super”
{ Continued from page 24)

conveyed back through the audio and
amplified, distorting the reception.

Oscillator Tube Rheostat in Previous
Circuits
NE control has been used for the
entire six tubes. It has been found
desirable to control the operation of
the oscillator tube independently of
the other tubes. This is for the reason
that the incoming impulse should be
nicely balanced with the local oscilla-
tions. As tube characteristics change,
one tube may give the proper degree of
local oscillation when working in com-
mon with the other tubes, whereas a
different tube used in the oscillator
would require separate control. By
providing separate control, this variation
in tubes is taken care of.

While a great deal has been said about
this operation of the super-heterodyne
circuit, yet it will by all means bear
repeating. It is one place where success
or failure may be encountered without
warning. Unless you have had a lot
of experience in the use of regeneration,
you will not recognize the symptoms
which will tell you whether you have too
much or too little regeneration. Too
little regeneration, of course, will prevent
the securing of the full quota of distant
stations. Too much regeneration will
blur, if not altogether obliterate, the
reception. If the small condenser does
not respond readily when being turned,
it is an indication that the capacity is
either too high or too low.

If the condenser has the right number
of plates, regeneration can be identified
by the peculiar rushing noise known to
all regenerative circuits. As there are
no condensers on the market, so far as
the writer knows, that will give exactly
the right capacity, it will be necessary
te use the same condenser as used in this
layout and then remove plates from the
rotor one at a time until with the rotor
half turned in, you have a good amount
of regeneration and plenty of margin
for filament conirol.

As it is contrary to the policy os
RADIO AGE, in common with most
other radio publications, to give a list of
the necessary parts, the writer wishes to
saythat he will be glad to furnish a com-
pletelistof partsand dimensional layout te
allthose who are interesied and upon re-
ceipt of 5¢cin stampsto cover postage.

It is important that specifications
both as to layout and parts be followed
closely, inasmuch as each super-hetero-
dyne circuit is a law unto itself, Operat-
ing as it does at a predetermined fre-
quency, there is no possibility of sub-
stituting one make of apparatus for
another and of securing even the sem-
blance of efficiency. This has no refer-
ence to the comparative merits of appa-
ratus, but rather the operating {re-
quency. The diagrams will show the
correct position for each wire and piece
of apparatus, and the list of parts will
indicate how and where to secure them.

Specifications will be given for the
construction of a loop such as used on
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ThDAVEN

‘RESISTANCE COUPLED
AMPLIFIER KIT

Those who build their own can
easily achigve perfect repro-
duction.  Chere’s nothing to
equal Resistance Coupling. The

DAVEN AMPLIFIER
KIT

comes with full instructions for
assembly. Easy to build—efii-
cient in operation. (Withoutl
sockets and condensers.)
Supplied fn efther 3 or 4 stages,
Sold Everywhere.
Ask your dealer for the ““RESISTOR
MANUAL.'" Te's full of informatlon
on Resistance “nubDling. 1'rics 25c.
Postpaid 35c.

DAVEN RADIO CORP.
“Resistor Specialists”
Newark, New Jersey

‘ The Famous Truly Portable

TELMACO P-1 Receiver

Four Tubes Do the Work of 7

Coust-to-const reception. Aerial, lond speeker, and P

batteries pelf-contained. Cerry from room to room—

take 1t_anywbere. Size 87x10°x 18", Total weight only

261bs. Complete with tubes and batteries, 5125 00
- . L

$147.50. Receiveronly . . .

P-1 Kit Saves You Money!
In response to & poPular demand we now offer the
Telmaco P-1 Reeeiver in kit form. This containa all
parts, as boilt by Us, ineluding case, drilled and en-
graved panel, and lllustrated 1natructions. $80 00
Complete kit . " > § . . .
Ask yonr dealer or write us. Descriptive folder free.
Radio Division :
TelephoneMaintenanceCo.
20 S0. Wells St. Depte. ¢,Chicago, Il
A BT g

A0S

Quality Radio Exclusively < Established 1918

MARSHALL Radio Frequency
Receivers
Embodying a marvelous New

Non-Oscillating Principle
Sold Direct on Free Trial and Easy Terms
Write for catalog and Special Offer

Marshall Radio Products, Inc.

Dept. 58-93 Marsheall Blvd. & 19th S¢., Chicago

¥ HONEYCOMB COILS

The Universal all-wave
inductance, Back and
front panel mountinge
Send 25c for Super
Het., R. F. and Hoaney-
comb Coil Circuits and
Complete Catalog.

Chas. A. Brapsion, Ing.
815 Maln S e Butlalos N. V.




this set, as well as the cabinet in which
the set is placed. Those who wish to
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use the set as a portable one can follow

instructions just as given. Those who

wish to use the set indoors entirely """’ 4 il g
may omit the bottom portion of the £

cabinet, and run the binding posts out of t

the back so that stationary “‘A" and | Char es a,t etles

“B’" batteries may be attached.
As there are six tubes in this set, the |-
total current consumption with the tubes
in normal operation will be about 1-2
ampere. The six dry cells hooked up
in parallel will serve to furnish current 3
for the filaments over a considerable *—
period of time. The small “B" batteries CEILLS
will last about an equal length of time,
depending, of course, upon how fre-
quently and how long the set is used. q )I'f
When the set is used considerably as a 3
postable set, it probably would be well
to carry a pair of 45 Volt *'B" batteries
of large size and use them instead of the
small size. o
PERATING on a loop, shown in -
illustration, this little set during —
the last two or three months has con-
stantly brought in stations all over the % On the back of the Tungar, there are three
fn“cite% S;?ti;'e‘"Cl;’:"t‘geﬂ;gu‘{‘;eit ::i_‘::' terminals. Slip the wire into one and charge
It ha.as been on;])erated within t?.venty- your radio “A” battery, 201‘4v0}t i:ze,; Use
two miles of Chicago during the large the second to chargg your radio B bat-
tery, 24 to 96 volt size. Or the third will

part of this time and cuts through the
Chicago stations without any difficulty, charge a 6 volt “A” battery or 6 to 12 volt

even though the ecastern stations are auto battery.

in direct line with all fla;fe . Chic‘;g‘: Just clip on the Tungar, and plug it into any
stations.  On account of the fact tha electric outlet in the house or garage. Then

this set uses a loop, it is usually easily i . 3
possible to separate stations of only a leave it overnight to charge while you sleep.
Very simple.

few meters apart, providing they are
located at slightly different points of

1 i a The Tungar Is a G-E
the compass. Quite frequently it has S Wors” el b

been found that a powerful station S e et

remotely situated can be tuned in past Laboratories of Gen-
local station about the same power eral Electric.

y : R e e L ' The New Model Tun-

if a distant station is favored, by adjust- gar charges radio A BT e T OFF
ing the loop. and B storage bat-
Do not write in asking if this set will :i?f:;.ar'}%gu;?npb:rte LBATTERY CHARGER

operate on an aerial. The loop has size (East of the
been deliberately used so as to make the Rockies) . . . $18.00 Tungar—a redistered trademark—is found only

o . The Tungar 15 also on the genuine. Look for it on the name plate.
set just that much more selective, and L e ey
to work it successfully, we have provided pere size (East of the Merchandise Department
it with plenty of radio frequency am- Rockies) , . $28.00 General Electric Company

60cycles—110 volts Bridgeport, Conn.

plification.
If you operate it on an aerial you will

bring in more volume, to be sure, but 7
you will also bring in a lot of noise \
which will be amplified by the radio
frequency stages, and you will lose
much of the selectivity which is one
of the great features of a successful

super-heterodyne. ]
MORE VOLUME—NO DISTORTION

Correct spacing of first grad,
con ateel leavem W core c-rne-$ 00
away b Hux deusities which
caused other transformers to dimtort
Toception, Ratio 4.25 to 1. Equally
efficient in all ucu. Win
shaclutely accurate.

The FLINTA F. T
Hetter looking than any A, F. e and
the fincot bwiit A. F, T, in Ihe wor Onl!
$3.00.each. If your de.nlerun t supply you.
ordn du-act. Money back  guarantse.

NEXT ngﬁs wvsist ll|| AMBASSADOR

Low Loss Produts

HCOMET"™

. g «B" BATTERIES

1644 Wilson Av., Chicago, Il & . At all good radio

stores or write
REFLEX ELECTRICAL MFG. AGENCY
Erla=Acme—Harkness

25 N. Dearborn St., Chicago, Ill.
Dealers: Send for Discounts

Master Tuning Coil

Tone Head Phones
Low Loss Condenser

High grade, standard radio pred-
ucta that will increase the efficiency of any
[ set and add to the satisfaction of the user.

Ambassador Low Loss Products have long
been the choice of Particular tans. Jee them
| =—compare them, and you will chooas them
too. At All Good Dealera.

FREEL four centa b di
G ama af o o sk h A b rodacts

HUDSON-ROS'S

|23 w. Mddison Sf. ChiCﬂgO Have you bought your —_ m"“nﬁ'gés(i‘%éksgnc?‘?tes cgr@zwv
1925 ANNUAL? 326 W' Madison St., Chicago
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Jjensiiivii‘y

The bloodhound, remarkablc for
the aruteness of, its smell. can
gk up a scent and follow a
trail when atl else fails.

-never before thought possible!

With the extreme acutencss of the bloodhound’s scent,
the Model L-2 Ultradyne detects the faintest broad-
cast signals—signals that are "dead” to other receivers
—regenerates and makes them audible on the loud
speaker. e

1t’s here, where the development of other super-radio
reeeivers has halted; the Ultradyne forges ahead.

The unusual sensitivity of the Model L-2 Ultradyne
is due to the successful application of regeneration, to
the famous Modulation System of radic reception,

g'“,u'";‘l‘”h“; L':' recently perfected by R. E. Lacault, EE., AM.I.R.E.,
o o, 1 Sveema  hief Engineer of this Company and formerly Radio

Research Engineer with the French Signal Corps Re-
search Laboratories.

It’s this devclopment, an exclusive feature of the
Model L-2 Ultradyne, that makes it possible to receive
greater distance on the loud speaker.

Low Los: Coupler, 1
Type "A"™ Ultrnformer,
"B Ula-
formers. 4 Matched
Fized Condensers

To ptotect the public.
Mr. Lacault's personal
monoecam senl (R. E.
L) iy ploced on all
genuine Ultraformers.
All Ulwaformers are
guacanteed a0 long as

this seal rnmuins$30

unbroken, .. ...

In addition the Ultradyne is the most selective receiver
known. Regardless of close similarity in wavelength,
it selects any station within range—brings in broad-
casting clearly, distinctly, faithfully,

Everything that the Model L-2 Ultradyne means in
actual results and genuine satisfaction, you will ap-
preciate the first evening you operate it.

Write for free descriptive folder.

JLTRADYNE

MODEL L-2

PHENIX RADIO CORPORATION
3-9 Beekman Street New York

32 pageillustrated book giv-
ing thelatest authéntic in-
formation on drilling. wir-
in€. asemhling and tuning
the Model L-2 Cltra- 50

dyne Heceiver.... c

HIGH QUALITY -— LOW PRICE 30
Y AN

ARITRON

TUBRE BY HAilg

NThe

Not Cheap Tubes, But Goud Tubes, Which We Sell Cheaply
You cannot et a hecter tube at any price—and why pay more? Qur priee is low
bernuse wa sell direct and are content with & fair profit.

We Euarantee that CLARITRON TUBES measure up to the highest standards.
The well known New York Testing Lahoratories declared CLARITRON to he
Lezter than standard tuhes selling for $4.00. They will give complete natisfaction
‘We make all kinds of tuhes including: or we will,

Our No. 501 A—for sare use a5 201A  Our No. 499—for same use

Our No. 112—for same use as WD12 199, $2.30 for any type

Wo ship all orders a5 300n as veceived. Shipmenis made by Parcel

go;t_ €. 0. D., or Prepaid on leccipt of Fxpress or Postal Money
rder.

SUPERIOR RADIO COMPANY, Dept, 203

QUR TYPE 499 176 Shephard Ave.

OUR TYPE 501A

Detector and Newark, N. J, ipless
Amplifier .k Detector and
s Amplifier
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Don’t Always Blame
the Hookup

{Continued from page 16)

way that the condensers are overheated.
Fixed condensers are insulated with
paraffin, and when they are heated
above the melting point of paraffin the
“gravy” will run out and it is likely
that the condenser will be ruined.
Attach solder lugs to the condensers
by screws and then connect the wires
to the solder lugs by a quick deft touch
of a very hot iron that will cause as little
heating as possible. Don’t lay your
iron on the condenser for half an hour
while the paraffin bubbles and oozes
out of the insulation.

Last week I took out six fixed con-
densers from a set that were shorted by
soldering, and as usual the trouble was
charged up to the hookup.

Even the best of manufacturers are
not infallible in spite of the precautions
taken in inspecting their product. Every
once in a while a part will slip through
the shop that is defective. Just because
a part bears the insignia of a high grade
product it does not mean that all of the
“bugs’ are out of-it. The only insurance
is to test it out before it is installed in
the set, and for this reason it is always
best to rig up the circuit experimentally
before dolling it all up and putting it
into a fancy cabinet. ]f anything proves
wrong when the parts are laid out on
the table it can be discovered and
remedied before we have put in a lot
of work on the final assembly. Just
as an example of how faults may develop
in apparatus I recently took an $8.00
transformer apart only to find that the
trouble was caused by a cockroach which
had crawled under the terminal board
and then had calmly laid down in its
long last sleep. This was a ‘‘bug"” in
every sense of the word.

Thin Wire is Delicate

EADSETS and audio f{requency

transformers are wound with very
fine wire—finer than a hair in most
transformers. Very frequently a jar
in shipping. or roughly handling in the
store may cause the wire to break near
the terminals thus opening the circuit,
Transformers and headsets should always
be tested for open circuits, and many
variometers are not above suspicion in
this respect. Inspect all sliding rotor
contacts on condenser shafts, coupler
rotors, etc.

Next to soldering troubles [ have
experienced more grief with shellaced
coils than any other part of the circuit.
The average amateur who has had a
smattering of electrical work winds his
coils according to specifications and then
completes the job by giving the coil a
good heavy coat of shellac varnish.
Nothing could possibly be worse. The
shellac has an exceedingly high electro-
static coefficient and increases the dis-
tributed capacity of the coil by at least
one hundred times. After painting
with shellac we have a condenser rather
than an inductance. Paraffin is nearly
as bad and should be avoided except
| with spiderweb or honeycomb coils
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where insulation capacity has little effect.
If the winding must be deped, use some
well known brand of anti-capacity
varnish or else a stiff solution of celluloid
dissolved in banana oil.

Now we come to the cheap ‘‘molded
mud” tube sockets, the primal curse of
radio. One of these llc sockets will
waste more energy than can be supplied
by ten aerials. There are only three
materials suitable for tube sockets—
bakelite, porcelain and hard rubber With
the exception of the porcelain, all of
the materials are rather expensive and
therefore all sockets except the porcelain
types are certain to be rather high
priced. A few makers produce chcap
bakelite sockets by making the walls
about one sixteenth inch thick and by
hollowing out all around the base to save
material. Such tube sockets have the
proper insulation value all right but are
so weak mechanically that they are
likely to crack out of the notch and
allow your tube to shoot up to the ceiling.
1 broke two $5.00 tubes in this way
before 1 decided to economize in other
directions than on the sockets.

And Now the Batteries

REVERSED battery polarities are
another cause of premature gray
hair, Pleasec remember that the positive
“B” battery connection (+4B) should
always go toward the plate (P) of the
tube in any circuit. The (+B) may
rcach the plate (P) directly or else
indirectly through other parts of the

circuit, but the negative “B” (—B)
should never be connected in this
way. Follow your circuit diagram to

the bitter end in regard to polarities.
As a general rule, the filament rheostat
should be placed in the negative “A”
battery line (—A or —F). The positive
“A" (4+A) should go straight to the (+)
or (+F) post of the tube socket, and this
applies both to detector and to amplifier
circuits. In making such connections
remember that the sign (4) means
‘“‘positive” and that (—) means ‘'‘nega-
tive." Again, it is sometimes customary
to indicate polarities by colors and in this
case RED indicates the positive pole
while BLUE or black, the negative.

I TRY US!
RADIO DEALERS!

ﬂ

We are exclusive
Radio Jobbers
and DO NOT
RETAIL,.

Howard — Crosley
Liberty—Day-Fan
Dynergy
Receiving Sets

Complete line of parts.
We Sell to Dealers Only.

Write for Catalog.

TAY SALES CO.

6 N. Franklin St., Chicago
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ITERALLY thousands of pcople have come to know
the joys of perfect radio reception through the
Ferbend Wave Trap. Testimonials from all parts of the
world continue to pour in, unsolicited, from those who
have equipped their set with this marvelous instrument.

You, too, will find it the shortest, casiest, and —best of
all—the lcast expensive route to clear, undistorted recep-
tion—without interference. Never reduces, but nearly
always increases volume. You can make your set
selective 10 the point of perfection by simply adding a
Ferbend Wave Trap. It aill absolutely cut out any inter-
fering station, no matter how loud, how close by or how
troublesome. So why pay $50.00 to $200.00 extra for
increased selectivity when you can buy it for $8.507
Guaranteed R ot e, 1o Saveed

by us after years of careful experimenting. It s not to be confused with
imitations, hastily assembled from ordinary parts. The price is $8.50. sShip:
ment is made Parcel Pose C.O. D, plus a few cents postage. If you prefer,
you can send cash in full with order, and we will ship postage prepald.
Clip and mail the COUPON today!

FERBEND ELECTRIC CO.

16 E. South Water Street CHICAQGO, [LL.
)
b
I FERBEND
Ware Sap .5

At U ﬁ al

Alwavi look for this Tead= Mark.

It is your prolection againsl mit.

teading ymeiations and those uwho

enfringe an the ~voitered name

“Wave Trup' and 23 reputunan

"if it un't a FERBEND, it unt
a WAVE TRAPS™

S Vo o B

|
O

(cheek, M.

Name ...ue

N

3% they are only a fow degrees apart

l FERBEND ELECTRIC CO.
@ 16 E Sousm Waicr St.. Chucayo. U,
Gentlemen: Please send me:
. WAVE TRAP.
. Q.. ete.) for $8.50.

. WAVE TRAP. Send C. O.D. 1 will pay Postman

$8.50. plue fow cents postage, when 1t amiver.
. (] FREE BOOKLET en Interfercnce.
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\
Read

the evidence

Dunbar.West Va
Fecbend Eleceric Co,

Gentlemen: 1 bousht vouc Wave Trap
to see ¢f 1 could not eut out the awful
none of telegraph scations which ruined
mou of our pFrograms. Since we in.
stalled it in our heetube Fada Neulroe
dyne sec we have not heard any mare
telegraphers—we fed *em 1n someimes
to shom our feiends how casy it s to
kick *em out wath the Waee Teap |
would not have aret without a ferbend
Wave Teap.

{Signed) H. E Atherton

Faceagul. lowa.
Ferbend Eleciric Ca
Deae Sirs: 1 st my radio wheee
Hacana. Cuba. should come in but ees
cewed only a jumble of K.F N.F,.
W.O.R and W.L.A.G. 1 1hen tuned
imwith the Trap and had Havana for
1o huues. Lhave sevceal nmes taken
a sumble [ike this and separated hve
and six siations. | find it a great help
ineleaning up stations that can not be
brought in dustinel. | am wing 2
Crosiey X1
(3igned) W. T, Cox.

Towaon, M

Ferbend Eleerie Co, 000 M-

entlemen Well t0 say | am pleased
with the Trap Is Putting it mildly. i i
smply a wonderful instrument. | have
have had morc o leds trouble in get-
ung KDKA, WHZ, WDR and
W.LW, with my Freed. Ensemann Sct

on my dials. Your Traplets methroush
wlhihe elearest posdible reception. In
my candid opinion there is no Radko
Reeerwving Set eomplete withoul the
additiun of 1he Feebend Wave Teap,
(Signed) E. W, Stevenson,

=1

Send postpaid. T am ¢nclosing

......... Facanteassansiasaasansiesascrrtte

R\-’-O...-

FEDERAL
Type F 20t A Tu

TEE i i

1
=-

The Federal Type F

b

"

The Federal Tube, through i

AT LAST!
The Tube Without An Equal

*

ts vastly improved and

201 A Tube

For clearer and better reception.

guaranteed filament, achieves a clarity of tone un-
equalled in any other tube of similar type.
microphonic and of very rigid construction, and
also noted for its extremely long life.

You Will Welcome this Wonderful Tube
Take advantage of our special introductory offer.
Fill out the coupon and present same to your dealer,
who will give you a 50creduction off the regular price

Non-

JricE

50 cent Reduction on every FED

3
:

SPECIAL OFFER

This coupon when presented to your dealer. will entitle you to s
ERAL

TUBE puschass within the

GUARANTEED PRICE $4,00

ii-}. pext 30 days.

b = If your desler cannot supply FEDERAL TUBES, aend your order
% ::.'i direct to us. The Service Lamp Co.

Lok o THE SERVICE LAMP COMPANY

Manufacturers of Federal Tubes, New York City

Tested and Approved by RADIO AGE &%
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PACENT

Radio Essendals
Adaptera
Improved Audioformer
Autoplng
Coil P1
Coil Plug Receptacle
Condenesers, Low Lose
Detector Stand
Duojack
Duoplug
Duo-Lateral Coils
Headsets, Everytone
Jacks
Jack Set
Radioloop
Loop Plug
Loop Jack
Multijack
Pluge
Potentiometers
Rheoetats
Resistors, Laboratory
Sockets
‘I'winadapter, ete., ete.

12408 m} darm

ral

e

Just as the rare old violin expresses
the finest instincts of its master, so
does the Pacent Improved Audio-
former bring out the best in any
radio set.

It gives faithful, pure and undis-
torted reproduction over the entire
band of sound frequencies, with an
unusually high amplification factor
throughout the entire range
rather than at one high peak.

You will be more enthusiastic than
ever about your set when you hear
it with Pacent Improved Audio-
formers. Order a pair today from
your dealer.

Werite for complete catalog of
Pacent Radio Essentials.

PACENT ELECTRIC COMPANY, Ine,
91 Seventh Avenue, New York City

Washington _ Minneapolis  Boston  San Francise
hicago _Birmingham Philadelphia St.L?:i: ¢
alo Jacksonville Detroit

acent

NADIO ESSENTIALS

@'DON’T IMPROVISE — PACENTIZE’ % ?

Twenty-five
Different
Engraved

EBY

BINDING POSTS

Tops

At Gealers eoerypohers
j H. H. EBY MFG. CO.

Philadelphia, Pa.

*

They Don't
Lose
Dealers—if you want the best pro-
Thei ducts, the fastest shipments and
eir Heads the most liberal discounts, write on

your lecterhead for our catalog
1003.

Y CHICAGO
L VT i

%’
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“The Sleuths of Honeymoon
Camp” .
(Continued from page 30)
created by a very small current operating
somewhat like a pilot light in a water-
tank heater. The killing of this magnet
breaks the circuit, and this in turn closes
a larger circuit and thereby throws over
the receiving switch. With the lapse of
the ether wave, the dead magnet becomes
alive again, and the action is reversed.”
“How does the burglar alarm work?”
asked Carl, who had not been taken into
confidence regarding the invention.

“No doubt Ray has got his rights
safely protected by thistime, so [ supposeit
is all right for me to uncover his secret
to his personal friends,” Billy replied.

“Several months ago, you know, their
place was broken into by burglars, and
Ray contrived a burglar alarm in con-
junction with his automatic switch
operating device. With the opening of
any door or window in the house, another
current is broken and a magnet killed,
thereby serving to throw over the sending
switch and broadcast an alarm to the
amateur world. But he really did not
regard this invention seriously; it was
contrived more as a plaything than
anything else. [ doubt if he made any
actual experiment with it among radio
amateurs. But it evidently does the
work, and no doubt many amateurs
right now are wondering what is the
meaning of that stuff we just listened to.”

“It’s simply an automatic broadcaster,
isn't it?"" Jerry inquired.

“Sure. [ bet | can hold a ghostly
conversation with those two burglars
and mavbe scare them nearly to death.
Meanwhile the switches there will work
back and forth automatically with our
voices. | happen to know that Ray keeps
his instrument tuned up to 162 meters,
so there’s no reason why the device
shouldn't work to perfection. Now
listen, and we may have some fun with
them. MAlaybe we can scare them away
without taking anything with them. 1If
I can’t scare them away, or afflict them
with some sort of radio paralysis, I'll
try to get word to the police. Be careful;
don’t laugh or make any noise. Some-
thing funny may happen. Quiet now;

| here they are again.”

The Veices Again
¢¢f{\EE, THIS is some find,” said a
heavy voice in the loud speaker.
‘All this silverware is solid, and this

| diamond necklace will sure bring several

hundred dollars. And here’s a pair of
silver mounted opera glasses and a solid
silver water pitcher. Say, Sam, it was
hard work breaking open the safe, but it
was worth the trouble, wasn’t it?"’

“I'll say so,” was “‘Sam’s’ reply.
“But don’t talk so much. No use hangin’
around here any longer. Let’s dump all
this stuff in the bags and hustle out. No
tellin’ when some of these foks'lll come
in on us.”

“Aw, nodanger o' that. They're gone
foraweekortwo. Wecouldgo to bed here
and sleep till 3 o’clock in the morning.”

“Yes,” returned the other with sar-
casm; “you can set the alarm and have

% Tested and Approved by RADIO AGE ¥
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your doze, but I'm for makin’ my get-
away now."

“Aw, 1 was only kiddin',” guffawed
the sleep suggester. ‘‘But there's no
great rush. Let’s see what else we can
find.”

“All the valu'bles were in this safe,”
insisted the alarm-clock arguer. ‘“That's
what they keep it for. When we've
cleaned that out, we're through.”

“Yes, it's father's home," cried Alice,
with a picture of two rough charactersin
her mind. “‘He put that safe in after the
other robbery. It's right near the radio,
I recognize all those things they wers
talking about. Oh, dear me! Let'e
jump right into your machine and rusy
back and get the police.”

Billy laughed, in spite of the gravity of
the situation.

“No, we'd never get back in time,
unless they should set the alarm clock
and go to bed,” he objected. ‘‘Besides,
I’ve taken one of the rear wheels off and
Jerry's sedan is on the blink. Just be
patient, and maybe I can do something
with them. I'm going to throw over
the transmitting switch. You may spoil
the whole thing if you utter a sound.”

He threw over the switch and called
into the microphone: *“Hands up, or
I'll shoot!”

[To be concluded in
April RADIO AGE]

A Novel Ultra-Audion
(Continued from page 42)

(TR) is shown only in the schematic
diagram Fig. 2 and is connected into the
ground circuit. It is shunted by the
switch (S), so that when we wish to
receive instead of send, we can short-
circuit the transmitter by means of the
switch. This can be built into the set
by using a regular microphone, or else
one of the Skinderviken microphone
buttons which can be procured at about
$1.00. Under proper conditions this
outfit can transmit about five miles with
90 to 120 velts on the plate of the first
detector tube (T1). This should be a
UV-201A or preferably a five watt tube
such as the UV-202, but good results
will be obtained with the former tube.

The set is tuned to wavelength when
transmitting by the condenser (C) just
as when receiving. The tube is turned
up until oscillation is obtained, the
switch (S) is opened, and then we can
transmit when speaking into (TR). One
night while fussing around with this out-
fit, it was set up in the kitchen while
another receiver was tuned in on it from
the front living room about 30 feet away.

Never thinking that it would go beyond’

the walls of the building, I was greatly
surprised to discover on the following
morning that my confidential conversa-
tions had been heard all over town. If
you wish to broadcast your domestic
affairs, this is one way to do it.!

If it were permitted by law, that is
without a license, it will seem that a
device of this sort would be of great
convenience in the farming sections
where the houses are a mile or so apart.
Low power sets of this sort would not
carry far and hence there would not be
much danger of interference beyond a

Four Tube Tuned Radio Frequency

DEMONSTRATION at yourocal desler will convince
you that e non-regenerative Oricle is the receiving
set that will hoth fit ¥our pocket-hook and most cxact=
ing demands for performance. If you are not ac-
qQuainted with the location of the Oriole representative
in your neighhorhood, a letter to our factory will
bring full particulars about the set.

RIOL

Are Easy to Tune!

Manufactured By

W-K ELECTRIC CO.

Kenosha, Wisconsin
Illinois Distributar: Oricle Radio Distributing Co., 3838 North Ave., Chicago.

Radio X
Receivers

SELECTIVITY,
VOLUME and TONE

were the dominating factors in designing
this economically operated rezeiving set,
uousually clearana naturalin tone,Orole
meels every requirement from the stand-
point of selectivity. Volume is assured
to a point where greater intensity would
interfere with pure tone quality.

BEAUTY
has heen considered to the minutest
detail. Thke solid mahogany cahinet
follows libes of delicate sumpheity trom
the hase of its dielectric panel to th
piano-binged cover,

DISTRIBUTORS and DEALERS who helieve they
can properly handle an exclusive contract in ther
ternitory are invited to correspond with our factory.
Oriole Radio Receivers are not sold through johhors.
Let us bear from you immediately, for while several
good territories are still open, thoy are rapidly heng

clased.

WiTH THE CAPE X VERIEZ0I>)

Greater range, big-
ger volume, finer
’ selectivity, less in-

The Apex
Super Five

is a runed radioc
frequency receiver
of the highesr type.
Built into a highly
finished walnut
cabiner—complete

terference. Lasts
forever, The one
big advance vyet
made in tuning.
Ratio 12 to 1.

AT ST IATAIS

QUiCkly apphed to with Jones Muliple
any shaft. Battery faglle—a{g
ttings hi
Forsale by all good Plated. List peice
Radio Dealers. $95.00 complere.

AL TP o T

If unableto obtain from

dealer, enclos g
$2.00 for Fm% G :
Roval Brass 7 Tllbe ln-., T e,
Finish. Super.} Icrodyne ?
$2.50 for [ or $;te"°dyne i
i Satin I RECe:ve th 7.50 4
Silver LT toass ) € Parts Complere £
R Cs fo coase One-'lyoujrsse-t' Coas? b
$3.50 for [3 rogemble thig 7o i0-loop, H
De Luxe £3 yoe Sy tube Afi
Gel H onagy lger—Hererodm 3
Paed [ Dours Parg copbanelin’y ¢
Pl f Posrncomsie ™ g
[ Ppl:cant)n If o to ﬁt, on J
H fyf aii" Cannor su‘:;:;," rfadip :,
£ e Vs Se
[d mop, rSend (b
h"‘}\ e of g, ’e:y order and 5
‘-,". ' ! ;
I St

Apex Electric I\/ifg Co.
1410 West 59th Street Dept. 311 Chicago

EI.EC’I’RIC iTY

Audel's Handy Book of Elect.ncny, Price $4.

A quick simplified ready reference, givingcom-
pleteinstruction and insideinformation. Handy
to use. Easy to understand. For Engineers.
Professional Electricians, Students and all in-"
terested in Electricity. Areliable authonty End
worker.

a handy helper for every electrical

RMATION

The 1040 pages and 2600 diagrams give ac.
curate, up-to-date and co 8lete information
on—Rules and Laws, RADIO. Storage Batter-
fes. WIRING DIAGRAMS, Power and House
Wiring, Automatic Phones. Auto lyzmnon
Motor TroublesEA MATURE WINDING,
Cable Splicing, Elevators and Cranes. S:gn
ashers, Transf ormers, Practical Manahg
ment, Modern Applications—=READY
ENCEoneveryelectricalsubject. PockerS:ze.
handsomely bound in flexible Red LEATHER.
Easy Terms. Shipped fotr Free Examination.
No obligation to buy unless satistied
BT Tl The. AudelCo, 65 W, 23 5t NowYork
FREE Please send me Audel’s HudyoB:olgzt
EXAMINATION

Practical Electricity for free examina-
COLIPON ma7 days, then §1 monthly notl §4 ia

tion. If satisfactary, I will send you

Name.....
Address .....
Occupation..... ..,....s
Employed by

Tes asnsae

MARVELOUS NEW
AUDIO TRANSFORMER
adds & musical Quality to any set far VP
bevond you ever heard
before,

KARAS HARMONIK
Amnifies Jow, middle and hizh
tones—all to thesame big volume.,
thus eliminuting distortion, Brings

short radius.
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out the vita hn.rmu:ucs nnd (vvp;-
tones of music. Price $
Karzs Eleciric Co., Dept. 55 93 4042 N. Rockwell 51, Chaio
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FREE TRIAL

to Coast

Direct from Factory to you at Less
Than Dealer's Cost X050 M mont

pet. Latost and most
efficient TUNED RADI0 FREQUENCY circuit. Approved by
America's Leeding Radio Engineers and tha Inatituts of
Standards. Ensy tpoperate. Dialacan be logred. Tune in yoar
favorite atationa instently. on the same dis] numbers avety
tune. No guessing. Mr_Howard, of Chicago, asid. '"While 5
Chicago Breadeasting Stations were on theair.Itunedin1?
out-of-town stations from40to1,000 milcs away,on mylood
spesker, very lood and clear, ns though they were all in
Chicago.*’

- H B tube aet. Coman completely as-
Descrlptlo“: sembled in beeutiful mahogany
ceblnet, size 25x73x7%. Has 2 astages Tuned Radio
Frequency, Detector and 2 stages Audio Freguency.

Equipped with the highest quality, approved stand- .

ard low-losS parts. Genuine Bokelite Ponel. Baka-
fite diaie. Ure any etandard tubes and batteries.

10 DAYS’ FREE TRIAL

Tion't miss this wondecful opportunity to*ohtain the marvelou®
METRODYNE SUPER FIVE direct from tbe factory, REG-
ULAR VALUE $100. Our factory pricn ONLY $38.50, nraem-
bled in » besutiful maholany cahinet that willadd te the ap-
pearance of the raom. Qur liberal FREE 'RIAL OFFER gives
You an oDPortunity¥ te try the ret in Your home for ton
days hefore deciding to keep it.

T T TR

METRO ELECTRIC CO.
400 N. Michigan Ave., Dept. 84, Chicago

Send me furtber details of your Metrodyne
Super-Five Radio set and Free Trial offer.

Name.

Address

Prices Smashed!

Quality Not Sacrificed

Here is real battery
quality. guaranteed to you, at
prices that will astound the en-
tire battery-buying public. Order
direct from factory. Put the Dealer's
Profit in your own pocket. You actually save
much more than half, and so that you can be
convinced of true quality and performance, we

€17 8 Written Two-Year Guarantee

Herelpyourprotection! Noneed totakeachance.
QOurbatteryis right—and the priceis the lowest
evermade, Convince yourself. Read the prices!
Special 2-Volt Radio Storage Battery, $3.75
Special 4-Voit Radio Storage Battery. 6.00
6-Volt, 60 Amp. Radio Storage Battery,
&-Volt, 80 Amp, Radio Storage Battary, 8.00
&-Volt, 160 Amp. Radio Storage Battaery, 9.50
6-Volt, 120 Amp. Radic Storage Battery,11.50
&-Volt, 140 Amp. Radio Storaga Battery,13.00
We ask for nodeposit. Simply send name
and address and style wanted. Battery will
be shipped the day we receive your order
Expreas C, 0. D., sublect to your
examination on &rrival. Our
gusrantee accompanics
each battery. We sllow 6%
discount for cash in full
with order. You cannot
1osel Act quick, Send your
ordar today—NOW.

Arrow Battery Co.
1215 South Wabash Ave.
Dept. 1 Chiengo, 11,
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Competition Narrows in Radio
Age Contest

s (Continued from page 46)

But the biggest “hit' of them all was
the radio. The Art Linick of the radio
is the comedian we all know. He and
his twenty-eight radio numbers.

Did you ever hear him sing ““Previous?’

Votes Growing Heavy

Y FAR the heaviest vote cast to

date was during the thirty-day
period from December 16 to January 15.
In referring to the “‘Standing to January
15" several notable changes will be found,
the meteoric rise of Art Linick from six-
teenth to fifth place being most spectacu-
lar. His name was not even tabulated
in the January issue of RADIO AGE.
He and Bert Davis are closely crowding
the leaders who had apparently held a
safe berth for some time past.

While Harry M. Snodgrass and Hired
Hand have also strengthened their
positions, it will also be noted that three
new names appear upon the scene from
far down the scale into what we call the
first division.

The major contest is almost over. As
this issue of RADIO AGE goes to press,
there remain but three of the twevle
months in which to name your candidate.
The contest will absolutely end at mid-
night, June 5.

We have tried to be fair, as we have no
favorites. [t is in your hands to see that
your candidate carries off the palm, or
we should say ‘‘shield" of victorv, If
his name does not appear in first division,
there are still three months left to put
your choice in the lead.

Possibly some of the braodcasting sta-
tions will be kind enough to call the
attention of their audiences to this con-
test. Anvhow, here's hoping, and may
the best man win!

“The Mystery Man” of
Station WEEI
(Continued from page 38)

More than anything else, ““Whit" is
striving to make WEE! a station of
personality. He wants people to feel
that it is a homelike, friendly affair, and
not something remote. With his genial,
drawling voice, it should not be a hard
task.

No article about WEEl would be

complete without mentioning 'Bob"
Emery, the lovable, congenial *Big
Brother.” ‘'Bob’ came to WEEI from

Amrad, WGI, and is chief announcer.
He is bound to win a popularity contest
one of these days. FHe has a perfect radio
voice, can sing, play the piano and the
ukelele—and a dozen different things.
His original ‘'Big Brother'' club has an
enrollment of 7,500 youngsters and the
little tots.

But that’s another story!
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BIG SALE

on TUBES

] VERY 29

SPECIAL $2—
PRICE

These high grade tubes

are made in two popular
sizes only, and are guar-
antecd Brand New, quiet
in operation and bighly
sensitive.
No. P.V.301A Detector
and Amplifier Tube with
standard base, Only $2.95
No. P. V. 299 Detector and
Amplifier Tube will fit all
199 sockets, Only $2.95.
. Just order quantity want-
ed by number and pay postman our low
price plus postage upon arrival, Or if you
prefer send $2.95 for cach tube and we ship
prepaid. Prompt service and satisfaction
guaranteed

FREE CATALOG

Contains most complete line of sensational
Bargains in Iigh Grade Radio Appar-
atus, Parts and Supplies.
VWrite for your free copy today..

P. VON FRANTZIUS
608 Diversey Pkwy. D-43, Chicago, 1l

RearsTeRE

MICROMETER

ﬂ ‘Best for
Reflex

and Crystal Sets

| FRESHMAN

Double Adjustable

Cry. tal Detecior .

No more searching for the sensitive spot,
—=DMerely tarn the knob as ¥ou would a dial,

For basc or pandl maun¢~$ 50
Sngs, complete with Fregh- .
man Super-Crystal
At your dealer‘s. otherwise send purchass
price and you will be supplied postpaid.

CHAS.FRESHMAN CO., Inc. isfh‘s%:‘,".._'}'i//
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The Girl Who Conquered

The Radio Bores!

(Continued from page 33)
thrilled jazz-loving multitudes by every
known means of sound conveyance!
Gracing the stage, thousands know her as
an unassuming girl who could knock the
Van and Schenck out of those eighty-
eight keys absolutely unassisted!

And her pianola rolls? Well, thousands
of American homes derive the benefits of
her artistry through the application of a
little foot power.

UT the Hudson vapors that enwrap

the broadcasting towers of \WEAF
must await Vee's arrival on the air each
Sunday evening with no small degree of
joyous expectation. Indeed, happy as
they are to hear her, they in no way near
the keen enthusiasm of WEAF's six mil-
lion potential radio fans!

Applause cards are nice little things
and all that—very easy to send—and Vee
gets loads of them. But when your
thankful listeners bespeak their gratitude
with dinner invitations, aye, verily, 'tis
gratitude indeed! Applesauce on the
table is worth two applause cards in the
mails, any radio artist will agree,

Vee is known in the inner circles of
radio life as the girl with the dinner in-
vitations. Somebody up in Rhode Island
started it—you know, friends of the
family and that sort of thing—and this
feeding-Vee fad has spread to wherever
WEAF is heard.

Low Loss Tuners
That Give Results *

Made in amateur, and broadeast

'|!
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NOT a

Aerial

Jiffy Ribbon Antenna is NOT a copper aerial, but is made of highest
grade steel with a special plating that makes it absolutely immune to
It has tremendous strength and is guaranteed

corrosion or oxidization.
not to snap, kink or curl.

Jiffy Ribbon Antenna stays bright, clean and efficient month after month

f

RIBB

—in all kinds of weather.

|

L G

Full 100 feet complete with two insulators,
Ready for installation........... ... ___

If Your Dealer Cannot Supply
You, Order Direct—TODAY!

Apex Stamping Company,
Dept. 42, Riverdale, Ill.

 § 4
ON
ANTENNA.

Gives you longer range, greater volume
and far more pleasure,
satisfaction from your set,
by thousands of users everywhere. Here
is the non-copper ribbon aerial that
will make your set 1009, efficient.

Copper
%

service and
Endorsed

types. Price $7.00. A post card I| Send me. . Jiffy Ribbon Antenna. I agree to pa

will bring it to you. We pay post- postman $1.50 each, plus few pennies postage. g i

age and insurance. Descriptive

literature and hookup sent free on

mquost,_ NEME it 2 i i e rrurme. .  Seei oot ==

DAVENPORT RADIO et
LABORATORIES e TR e T e T —t e
Davenport, - - - Iowa
= —— AUDIO AMPLIFIER .
o e HERCULES

Amplifiers positively in-
creases three or four times
the volume of any tube or
crystal set. With this
device you ecan reach out
and bring in those distant
stations loud and e.ear.
Money back gusrantee. As
illustrated, including tube.
$7.00 postpaid in U.S-

TRELLCOTT CO.
2118 W. Hale Ave.

Louisville

HUDSON-ROSS

7“Sells only Guaranteed: -
<+, Radio Apparatus..

‘Send for discounts.

123-W. Madison St Chicagd

¢+ AERIAL MAST

335 wem e

€0 FL Mast 335 Write for
All gteel construetion. Com- literature
plete with guy wires and and
masthead pulley. We pay
freight, FREE

S. W. HULL & CO. 5

Dept. 1-4.2048 E 79th St. | Blueprint

CLEVELAND, O.

YAl belp you increase sales
end for FRELE catal conn
and prices on dlnun.;iuglu‘rfmlﬁm‘;iﬁﬂ
names of your beat pros; fve custrme
era—-National,State and Local—-Individ-
uals, Professions, Besiness Concerns.

I oot
{0SS-6outd co St Louis

If you are interested ina
radio cabinet in which is
combined both beauty and
practicability, just write
LAKESIDE SUPFLY CO.,
Dept. R
73 West Van Buren St.

CHICAGO, iILL.
Telephone, Harrigon 3840

e * CABINETS

Neutrodyne Hunchbacks

Change that Neut. or build instead of & Neut, the Kladag
Const To Coast Circuit- Same panel, same layout as
Neut—fewer parts. lecuve with deep. resonant
volume Not obtainable elsewhere. One different part.
22 feet gold buswire, lithographed priot, complete, sum-
ple instructions—prepaid soywhere, $5.00. Nothing else
to buy, Details, 10c. 48 page parts catalos, 10o.
Stamps acceDted same Ba cash.

Kladag Radio Leboratories, Kent, O.
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Corrected List of Broadcasting Stations

KDKA Waestinghouse Electrio & Mig. Coooovvern i ninniinnnn Egpst Pittsburgb 309 KFQP G. 8. Camnon. Tt e i st s s o et 2 o5 Sem ki g Iowa City, Ia.
KDPM Westinghouse Electric & Mig. Co... . .Cleveland, Ohio 270 KFQR Waltar LaFayette Ellis.. .Oklaboma City, Okla,
KDPT Southern Electrieal Co.......... .. 8an Diego. Calif. 244 KFQT Toxas Natioral Guard..........cviiiiiiieireiiiarnecna, Donison. Texas
KDYL Newhoute Hotel....... Bal'. Lake City, Utah 250 a : siew ++..-Bol¥ City, Calif.
KDYM BavoyY Theatre............oevne cererssuesase.o.Ban Diego. Calif. 280 KFQyY n Exchange (Portable).....cocoveniiooiancn. s Omabs, Nebr.
KDYQ Oregon Institute of Technology. o 3 - vvs,-Portland, Orex. 360 KFQW C.F. Knierm........ccvaeeeeaans ..North Bend, Wasb.
KDZE Frank B, Siefert . ... ..cvuiuinorinnreioisonassanans Bakersfield, Calil. 240 KFOQX Alfred M. Huhhnrd ...... Seattle, Wath.
KDZE Rhodea Department Btore. .. .- .. ovoeveircaistssancnacan Beattle, Wash. 270 KFQY VFarmers State T T o e < i il b o, Ll Belden . Neb.

KDZ1  Electric8upplyCo.. v v voovrne ‘Wenatchee, Wash, 360 KFQZ Taft Radio Co.....-- . Hollywood. Calif.
KFAD  McArthur Broa. Mercantite Co.. g .. -Phocnix, Ariz. 360 KFRJ Guy Simmons, Jr., . vs..Conway  Ark.
KFAE  Btate College of Washington. . Pullman, Wa=k. 330 KFRM James F. Doiand.. ..Fort Sill. Okla.

KFAF  Western Radio CorbPoration........cccourerirsinearanrns Denver, Colo. 278 KFRN M. Laurence Bhort. 3 . . . Hanford, Calif.
KFA) University of Colorado.. ....coivinrirrnioriosasanssaanse Boulder, Colo. 360 KFRO Curtis Printng Co.......cvvvne. ...Ft. Worth, Tex.
KFAR  Btudic Lighting Service Co. (0. K. Olsen) . .Hollywood, Calif. 280 KFRU  Okmulgee Dist. OQil and Gas Assn.. = +evs. . Bristow, Okla,
KFAU Boise High Bchool. . ... .. ....cccuiciiounocerossssnsansanas Boise, Idaho 270 KFRW United Churched of Olympia. . .. . lympia. Wash,
KFAW The Radio Den (W. B, Ashford). .Banta Ans, Calif. 280 KFRX J. Gordon Klemgard. . ...........c00ianerccricusarsans Pullman. Wuh.
KEBB E.A. BUuttreY & Co.. cidisrme s s s pusrasns & hanerh 58 e a4 5 Havra, Mont. 360 KFRY New Mecxico Collegzool Agriculture and Mechanic Arts, Btata College. N. M,
KFBC W. K, Azbill . _.......... .Ban Diego, Calif. 278 KERZ The Electric Shop.m minms diga 2 dn o sl suir v fos, 05 - Hamnzwo. Neb.
KFBG First Presbyterian Church. ....Tacoms, Wash. 250 KFESG  Ankelus Temple 4 cut-1..L08 Angeles, Calif.
KFBK Kimball-Upson Co......... .Bacranmento, Calif. 283 KESY  The Viun BIaricon) €05 o iuyesmststbns simssssssivin & i s 5 brs (5 Rt 2 xorie- e Helona, Mont.

..Everete, Wash. 224 KFU) Hoppert Plumbing and Heating Co.. .Breckenridge. Minn.

KFBU The Cathedral......... . .Laramia, Wvo. 283 KFUL Thomas Gogegsn & Bros. Music Co. .+ .o ovvviirinnnnnnnn Galveston. Tex.
KFCB Nielson Radio 8ypply Co......... ..Phoenix, Anz. 238 KFUM W.D.Corley. .........covovvununn . .Calorado Bprings, Colo.
KFCC  The First Congregational Church. . Helens. Mont. 248 KFUQ Concordis Seminary...............ccivviearcnocnoaranna St. _Louis, Mo.

KFCF FrankA. MoOr®. ... .co.concnnaannnn :W-lhw-lla Wash. 256 KFUP  Fitzsimmons General Hospital. . ... ... ... .c.iieieeiaennan Decaver, Col.
KFCL  Leslie E. Rice. .Loa Angelas, Cul. 236 KFUQ Julius Brunton and 8gns Co.. .. .... .San Francisco, Cal.

KFCP Raiph W. Flyznre. Fm— ....0gden, ‘Utuh 360 KFUR H. W. Peery and C. Redﬁeld TE E veve-..Ogden. Utad
KFCV  Fred Mahalley, Jr.......... ‘Houston_ Texas 360 KFUS  Louis L. Sherman...... SN SN T ) A Oakland. Calif
KFCZ Omahs Central High School.. ..Omaha . Nebr. 258 KFUT University of Uwh.... ... e . .8alt Lake City, Utsh
KFDD  8t. Michueis Cathedral...... " .Boise, Idaho 252 KFUU  Colburn Radio Labs..... e B e T San Leandro, Cal.

KFDH  University of Arizooa. . .. ...
KFDJ  Orepon Agricultural Co]lcxe. i
KFDM Magnolin Petroleum Co..

- .Tuscon, Ariz. 368 KGB Tucoma Daily Ledger.
. Corvallia, Orez. 254 KGO General Eleetrio Co...
Bu\umont Tex. 315 KGU Marion A, Mulrony. .. ... ...

...Tacoma, Wash.
ciiiviseaseo..-Onkland, Calif.
Honolulu, Hawail, Waikiki Beach

KFDX  First Baptist Church. . .. .Bhreveport, La. 360 KGW Portland Motniog Oregonian. .. .......coeivenrerraneanen Portland, Oreg.
KFDY Eouth Dukots State College .. sy . Brookings, B. Dak. 360 KGY 8t. Marting Collega (Reb. Sabastian Ruth).. ... . 00000000000 Lacy, Wash,
KFDZ HarryO.Ivemoo........cooviiiiiiiiiiiieans Mintespolis, Minn. 231 KHJ Timsa-Mirror €Co...ovnviniinniiinnn. .Loa Angeles, Calif.
KFEC  Meior & Frank Co................ - Sl Portland, Orez. 248 KHQ L oMLY "NV 08 ITVOT s e i e st B s e Sl Beattle, Wash,

KFEK  Augsbury Seminary.. ..Minneapoli-. Minn. 261 KJQ C. O, Gould. pussose -y .Btockton, Calif.
KFEL Winner Radio Corp.....vvovvecnnrinrnrnnnacnaranasnnns Denver, Colo. 254 KJR Nortbwest Radio Service Co........oo0iiiiiiinnnernnncann Beattle, Wash.

i = Ab Nebr. 268 KJS Bible Institute of Los Anreles. Inc.,. ..Loa Anreles, Calil.
KFER Auto Electric Service Co., . - ..ccoooiiiiinninn.. 231 KLS Wuroer Brothers Radio Bupphas Co ..Oakland, Calif.
KFEY Bunker Hill & Sullivan lemz a,nd Concentrqtlnz Co KLX Tribune Publishing Co... .. QOsakland. Calif.
KFFP First Baptist Church..... KLZ Roynolda Radio Co.. .Denver, Colo.

KFFR Nevada State Journal (.Tlm Kirk) . KMJ 8an Joaquin Light & Power Corp ...Freano, Calif.
KFFV  Graceland College. . . KMO Love Electrio Co.. .o ooinininn i iione e aesaeanene s Tacoma, Wash.
KFFY Pincus & Murphey Music Housa. .. KNT Walter Hemrich. ... _......_. a Kuluh Bay, Alaska
KFOB  [leidbreder Radio Supply Co....... KNX Loa Aogeles Eveniog Express. .. ......... .Los Angcles, Calif.
KFGC  Louisiana State University. . KOA Genernl ElectricCo.. .. ... ... . .. iiiiiiieieeaaaas Deaver Col.

KFGD Chickasha Radio & Electric Co..

KFGH Lefuod 8tanford Univemity
KFG Crary Hardware Co....
KFG First Presbyterian Churc
KFHA  Western SBtate College of Colorndo
KFHH Ambross A. McCue

. KOR New Mexico College of Agriculture & Mechunic Arta. .Btate College, N . Mex.
| .Buacford University, Calil. 273 KOP Detroit Police Department Detroit. Mich.
................ Boone, Iowa 226 KPO Hale Bros.... e _.8an Fraocisco, Calif.

. _..Orange. Tex. 250 KPPC Pasadens Presbyterian Church. ol Ml Pasadenn. Cal.
. .Gunonisoo, C_olo. 252 KQV Doubleday-Hill Electrio Co... ... . Pittsburgh, Pa.
Neah Bay, Wash. 261 KQwW Charles D, Herrold. .Ban Jose. Calif.

KFHJ Fallon & Co.. Bunta Barbara, Calif. 360 KRE V C Battery & Electric Co ...... . .Berkeley, Calif.
KFHL Penn College. . Oskaloowa, Iowa 240 KSAC Kansns State Acricultural Collese. Monhutuo Eans.
KFHR Btar Electric & Radio Co. . .Denttle. Wash, 283 KSD Post Dispatch (Pulitrer !’ub Co.). ....8t. Louis, Mo.
KF1 E. C. Apthony, Inec...... Los Asngeles, Calif. 469 KTHS New Arlington Hotel Co.. . __Hot Springs. Ark.
KFIF Benson Polytechnic Instituts Portland, Orezon 248 KTW First Prosbyterian Chure! .Beattle. Wash.

KF10 Nortb Canlrnl High Bchool
KF1 First Methodist Cburch........
KFl Alaska Electric Light & Power Co..
KFIX Reorzanized Church of Jesuz Christ of Lattet Day 8
KF1Z Daily Commoow ealth and Osear A. Hue lsman
KFiB Marshall Electrical Co. .

KFJF National Radio Manufscturing
KF Liberty Theatre (E. E. Marsh)..
KFJK Delano Radic and Electrio Co

Spokans, Wash. 252 KvUo Exsminer Printiog Co..
.Yakima, Wash. 242 KWG Portable Wireless .{‘elepbona Co
......Junenu. Alaska 226 KWH Los Anceles Examiner.. -
ts.Independence. Mo. 240 KYQ Electric 8hop.
....Fon Du Lac, Wis. 273 KYWwW Wes'-lngholl.se Electno &
{arshalltown. Iowa 248 Kzm Preston D. Allen.........
klaboma City, Okla, 252 WAAB  Valdemsr Jensen
....Astoria. Oreg. 252 WAAC Tulane University
_Bristow, Okla. 213 WAAD Ohio Mechanies Institute

Ban Fraocisco, Calif.
. .Btockton, Calif.
5 Angeles, Calif.

Honolulu, Hawaii
...Chicago, Ill
..0Oakland, Calif.
New Orleans. La.
+New Orleans. La.
. .Cincinnati, Ohio

KFIL Hardsacg Manufacturing Co. .Ottumwa, Iowa 242 WAAF Chicago Daily Drovers Journal _Chicago. Il
KFIM  Uaivenity of Nnrth Dakota. - Grand Forks. N. Dak. 280 WAAM I.R.NelsonCo........... .Newark,

KFJR  Asnhley C. Dixon & Son. by - . .8tevenaville, Mont. (near) 258 WAAN  University of Missourl. . Columbia, Mo.
KFJX Tows State Teacher's Coliege. . ..... ... . ... .00 ... Cedat Falls, Jowa 280 WAAW  Omaky Grain Exchacge. .Omaha, Nebr.
KF1Y Tunwa.ll Radio Co. Fort Dodge, Towa 246 WABA Lgke Forest University. Lake Forest. it

KFJiz Texas National Guard, One bhupdred and twelﬂh Cuvn.ll'y Fort Worth Texas 254 WABB Harrisburg Sporting Goo(i.; Co

KFKA Colorade State Teachers Colleze. .Greeley, Colo. 273 WABD  Parker Higb School. Dayton, Qhio

KFKB Brinkley-Jooes Hoapital Amocu.non Milford. Eans. 286 WABH Lake Bhore Tire Co..-............ .8ondusky, Ohic
KFK Conwuy Radio Laboratories (Ben . .Conway, Ark. 250 WABI  Bangor Railway & Electric Ca.. . . Bangor, Me.
KFK The Univenity of Katsas. ... ......... - YT Lawreju'e. Kans. 275 WABL Connecticut A¢ricultural College. .. ovomrenn ol Storrs, Conn.
KFKV F. F.Gray........couiieiiimnnnnnnnnnss % .Butte, Mont. 283 WABM F. A. Doherty Automotive and Radio Ecl.mmneo! Co Suginaw, Mich.
KFKX Westioghouse Electric & Manufacturing Co.. B . Hastings, Nebr. 283 WABN Ottt Radio. IDC sasssmi a7 s & moe e s S - LaCrosse, Wis.
KFLA Abper R. Willson....................... Sl . - Butts, Mont. 283 WABQ  Lake Avenus Baptist Church .. Rochester, N. Y.
KFLB Signal Electric Manufacturiog Co bt i I\Ienommee. Mich. 248 WABQ Haverford College, Radio Club_. ... .Haverford, Pa.
KFLD Paul E, Greenlaw. . ...........0........ [Er e .Fraphlintoo, La. 234 WABR  8cott High School. N. W. B. Foley. .. .. ..Toledo, Obie
KFLE National Educationsl Bervice — _Deover, Colo. 268 WABU Victor Talking Machine Co... ... ....Camden, N. J.
KFLQ Bizzell Radio Shop..... e .Littie Rock, Ark. 261 WABW College of Wooster........ . . Waoster, Obio
KFLR  University of New Mexico....._........ - .. _Albugueraue. New \lexico 251 WABX HearyB.Joy. ... -...ocvvunns Mt Clunens _Mich.

KFLU  Rio Grande Radlo Bupply Houao ........ San Benlto, Texas 236 WABY Jobn Magnidi, Jr. .....
KFLY Rev. A. T. Frykman. ... - e .. Rockford, 111. 229 WABZ Coliseum Phce Baptist Church
KFLX George Roy Clough....... L ——— ==L Galvesion. Tex. 240 WAHG A. IH. Grebe & Co.......... ..
KFLZ  Atlantio Automobile Co.. ! - = .- .Atlantie. Ia. 273 WBAA  Purdue University.

KFMB  Christias Cburches. . - .Little Rock, Ark. 254 WBAC Clemsoo AZde. Collega
KFMQ Univerity ol Arkanass. .. .. .. Fayetteville, Ark. 263 WBAH The Dorton Co.

élomson Collee, S
eapolis, Ming.

KFMR Morpingside Colle€s. . .......co.viviiveiiiiaann. .. Bioux City. Iowa 261 WBAN  Wireless Phooo Corp.. . Paterson, N.
KFMT  Dr. George W. Young. ..... — Minnespolis, Mion. 231 WBAO Jomes Millikin University...........0 000 0000000000 Decatur._IlI.
KFMW M. G. Sateren......... i oo Houghton, Mich. 266 WBAP Wortham-Carter Publishing Co. (Star Telegram). .Fort Worth., Tex.
KEMX Carletoo College. ... _..... — Northfield. Minn. 283 WBAY Erner & Hopkins Co.......cooiivinniinnn.nn. .. .Columbus, Ohie
KFNF Heonry Field Seed Co...... o .Bhenandoah , Iowa 266 WBAX Jobpn H. Sweoger, Jr....... 5 > . Wilkes-Barre, Pa.
KFNG Wooten's Radio 8hop...... ... - J ..Coldwater, Miss., 254 WBAY Western Electric Co....vovvevncaenn. .New York, N. Y.
KFNJ - Central Mo. State Teachers Collegs. . .. ....... | Warrenshurg. Mo. 234 WEBBD FBarbey Battery Service........ocoivinuuincnnncruocuiannn Reading, Pa.
KFNL Radio Brondcast Ass’n. ... ..........c.co0ae . .Paso Robles. Calif. 240 WEBBG Irving Vermilya...... baaaseenanaai .Mattapoisatt. Mass.
KENV L. A. Drake Battery ond R-sdlo Bupply Shop iiveis....Banta Rosa, Calif. 234 WEBBH J.IrviegBell..............co00nin..e .. Port Huron. Mich.
KFNY DMontata PhooofralPh Couevnverivnenrcnaenn .Helena, Montana 261 WBBL Grace Covenant Prmbmnan Church ...Richmond, Va.
KENZ Royal Radio Company. e T wasssssss..Burlingame, Calif. 231 WBBM H. Leslie A!las .................... Chbicago. Ill.
KFOA Rhodes Department Store. .. ........ sh 4§ ook & wi i Seattle Wash. 455 WBBN Blake, A. i C.

.. Whittier, Calil. 236 WBBP Petoskey Biuh "8ehool . .
D .Wallace, Idaho 224 WBEBR Peobles Pulpit Asso.....
KFOJ  Aoberly Hizh School Radio Club. . - Moberly. Missouri 246 WBES  Fimt Baptist Church...
KFOL  Leslie M. Schafbush...coov.venieiiiiiiaiisoioaseanons Marengo, Jowa 234 WBBU  Jenks Motor Sales Co..
leFON Echopbgne Radio Shop.. .... ...Long Beach. Calif. 234 WBBY  Johnstown Radio Co........... [ . Pa.
KFOO Latter Day Saints Umvomty ..... - .8alt Lake City, Ctah 261 WBBX Rufiner Junior High 8chool.......ccvuceineuncracannnsan Norfolk, ¥a.
KFOP Rohrer FElee. Co.,.ouniiiiiiiiiiirinrairacianins Mamhfiald  Ore. 240 WEBBY Washington Licht Infantry Co. ..Charleston, 8. C.
«..David City, Nebraska 226 WBBZ Nohle B, Watson . Indianapolis. Ind.

KFOT College E.ll] Radio Club. ... .iciiiiiiiiiinnnnrianneann Wichita, Kansas 231 WEBCN Foster & MeDonald ...ovu, iviuniviinssnsanosirsecisyassn Chieago. Il
KFOU Hommel Mfg. Co... . Richmond, Calif. 254 WBDC Baxmier Laundry Co....... @ Grmd Rapids, Mich.
KFOX Bourd of Education, Technical High School. ..Omahs, Nebrasks 248  WBGA Jones Elec. & Radio Mfg. Ca . Baltimore. Md.
KFOY Beacon Radio Serviee. ... ................ +...Bt. Paul, Minn. 226 WEBR Poeonsyilvania State Police.. ..., c.coiiiniiiiiiieiiiiiinnanan. Butler, Pa.
KFOZ Leon Hudson Hesl Estate Co .Fort Bmith, Ark. 233 WBRE RBaltimore Radio Egchange Wilkaes Bﬂrre, Pa,
KFPB Edwin J. Brown....... N Vi Seattle, Wash. 224 WBS  D. W. May, Ioc.. ceeeo..Newnrk. N, J.
KFPG Garretson and Daennis. . ...Los Angeles, Calif. 238 WBT Southern Radic Corp...... ..Charlotte, N. ‘C.
KFPH Hsrold Chas. ‘\Iu.ilandnr. .Balt Lake City, Utah 242 WBZ Westinghouse. E. & M. Co. B Spnnlﬁald Masa.
KFPL C. CA’Bnmr ....... Dublin, Texas 242 WCAD Bt. Lawrenct University ... ueeesseesnsesssensisssnsssans Canton. N. Y.
KFPM The New Furmlurn Co ..... ... .Grecoville, Texas 242 WCAE Kaufmann & Baer Co.... . Pittaburgb. Pa.
KFPP G. & G. Radio & Electrioc Bhop .Olympia, Washington 236 WCAG Clyde R. Randall. . ... .I\ew Orleans, La.
KF% éoos Anreles Ca. Forestry D.m. ...Los Angeles, Calif. 231 WCAH Entrekin Electric Couu.urrrvrnunnrinnsnscnninsiisseann Columbus. Ohio
KF! ape & Johnson..... Lake City, Utah 268  WCAJ Nebraska Wesloyan University.. .. University Ph.ce. Nebr
§P}:¥v g‘"}';f, ..fn’f"’é’“&‘:‘,’.,i:“ San Frnc nnc:'ars_ﬁ.] ci.iir. ggg wEAAE m:ré?‘ }’.clgl;lnial ....................... ﬁ.nhﬁ o, Lexss

- Lal e, ho. Bt. ege. ... .. orthiiel inn.
KFPX  First Presbyterian Church Pine Bluff, Ark. 242 WCAO Sanders & Stayman Co. .. .Baltimore. Md.

KFPY S8ymons Investment Co...
KFQA The Princi

fpokane, Wash. 283 WCAP Chesapeake & Potomac Talepbone Co.. .Wuhinmn. D.C.
KFQB The Saurchruht Publlsh!ng Co

.8t. Louls. Mo. 264 WCAR Alame Radio Electric Co..ccovvunn 8an Antonin. Tex.
Fort Worth, Tex. 221 WCAS  W. H. Dunwoody Industrial Institute i i

KFQC Kidd Brothers Radio Shop.................000000 0000000 Taft, Calif. 258 WCAT  State College of Mines Rapid City. 8. Dak.
KFQD Chovin Supply Co.....o......... % Anchorage. Alsska 207  WCAU Durham & Co.. iladelphin . Pa.
KFQE Dickeuson-Hanry Radio Laboratories. lorado Springs . Colo. 224 WCAV  J, C. Dice Electrio Co. Little Rock, Ark.
KFQG  Souphern Calif. Radio Ass'n......... .Los Angeles, CuIlf 226 WCAX Univernity of Vermont urlington ., Vt
KEQH Radio Servics Co............. ".Burlingame | Calit. 331 WCAZ Carthage Collere. ... ...Carthage , I
l‘é; 'M 2”,:'; ﬁ'&n}lﬁi Sz:m tfn-ur Asen. A -n\‘lukotey qlgh. §§§ y‘\:.cczgé Charles W, Heibachm " A.Ilentowg Pa.
X I ting syop dreroveorerommssis Srumrmmonaguryare «...Austin, Tex. Uaoiversity of Michigan Ann Arbor, Mich.
KFQN  Third Baptist Chureh......... i P — Portland. Ore. 283 WCBD Wilbur G. Voliva....... R I e—— . -v...Zion. 111,
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And now-=2

Another inventor and designer
of radio apparatus specifies

FiKO-LEAK

SCIENTIFICALLY CORRECT
LE GCRID EAK

its calibrated

by hand—
in Megohms

VARLIAB

Know the joy
of faultless re-

ception. Con-
S trol your grid
L 2 action with Fil-
¥  Ko-Leak. Clear
up distortion; increase

. volume; get stationsyou

never heard before- Re-

$ .00 sistance read in megohms
e through panel peephole

—or baseboard mount-

At Dealecs ing. Resistance element

eonstant, accurate. Un-
eonditionally_guaranteed.
At dealersor Dept. RA325

$2.90 in Canada

FIL-KO-LEAKS are specified for the
Hoyt System of Signal Augmenta-
tion by the inventor, Francis R.
Hoyt. We have a limited number of
blue printed copies of Mr. Hoyt’s
original laboratory notes on this new
system together with nine circuit
sketches, which will be sent frec on
receipt of four cents postage.

. |

DX Instrument Co., Harrisburg, Pa.

. Everyone Inferesfed
in RADIO .
Should Wrife for

.thisFREE RadioBook
T 4

The Greatest Bargan

Catalog published. Chocek

full of thousands of Radio Bargains

at the lowest prices to be found any-
where in the United States.

Parts, Supplies, Sets. Parts of

Sets, Latest Circuits.

Send for this catalog today.

We have friends in every city.
town and hamlet. Our reputation is
our bond. No red tape. llonest
merchandise. Goods shipped on ap-
proval. No risk—satisfaction or
money refunded. Noarguments—No
money in advance. Ask this maga-
zine about us

WHOLESAL%

9 Church St.,

RADIO SERVICE
ept. E
New York City

| Make the Best CHOCOLATE BARS

Mints and Chewing Gum. Be my agent. Every-
body will buy from you. Write today. Free Samples.

MILTON GORDON, 644 Jackson St., Cincinnati, Ohio

_ Beg Your Pardon!

Through an error last month, the cuts show-
ing wiring of circuits contributed by Mr. Ger-
rill and Mr. Hultman, in our Pickups Section,
were reversed. We are sorry this happened and
trust that the fans have suffered no incon-
venience.

% Tested and Approved by RADIO AGE %

CLASSIFIED
ADVERTISEMENTS

RADIO AGE classified advertisements
have paved the way to independent in-
comes. The classified rates are but 10
cents per word per single insertion. Lib-
eral discounts allowed on 3, 6 and 12-time

insertions, of 5, 15 and 309 respectively.
Cash should accompany all orders. No
ad less than 10 words accepted. I

AGENTS WANTED

RADIO—Join our sales organization and make big
money. We want a man 1n every county to sell well
advertised sets and parts made by the leading manu-
facturers.  Widener of Kansas City makes $150.00
weekly. You can do as well or better. Write today
for catalog, and discounts. Name your county.” Wave-
land Rlal‘lzlio Company, Div. 52, 1027 No. State St., Chi-
cago, Il

MANUFACTURER'S AGENT calling on Radio-Elec-
trical Jobhere, Chicago and vicinity, has opening for 3
additional lines carrying volume business, as we cater

to large jobbers. Edelstein, 1804 McCormick Bid.,

Chicaro.

RADIO SALESMEN and SET BUILDERS—We need
you and you need ua. If you are reliable and well
known in your community, we will appoint you cur
repreachtative and furnish you with standard well
advertised sete and parts at prices that will enabic You
to sell at a handsome profit. Write at once for cata~
log and sales plan. Waveland Radio Co., Div. §3, 1027
N. State St., Chicaro, 111,

MANUFACTURING FACILITIES

AN OLD AND WELL ESTABLISHED MANUFACTUR-
ING COMPANY IN THE MIDDLE WEST WITH LARGE
WELL EQUIPPED PLANTS AND UNUSUAL FINAN-
CIAL RESOURCES, DESIRING TO ENTER THE RADIO
FIELD WILL CONSIDER THE MANUFACTURE AND

ERIT ON A ROYALTY BASIS.
ADDRESS BOX 1A, RADIO AGE.

RADIO

A PRACTICAL TUBE RECEIVING SET FOR $10.
Postpaid, less phones and tube.  Complete with
phones, tube and battery, $18.00. J. B. RATHBUN,
1067 Winona St., Chicago, 11

Standard soderless radio Jacks. Binding post attach-
ments, ouble circuit. One dollar bill. Postpaid.
Clinton Scward, Jr., New Paltz, New York, N. Y

Three Cosmopolitan Phusiformers. each $5.50, book of
instructicns included. F. A. Mall, Triopli; lowa.

100 VOLT EDISON TYPE “B” BATTERY, knocked
down. Parts and plans—complete, $12.50. Lanc
Mfg., 2937 W. Lake, Chicago.

FOR SALE-~3 Pfanstichl tuning unita, 3 Cardwell Con-
densers, 1 Bradleyometer, 2 Bradleystats.  All goods
New. Earl Price, Lodi, Wis.

RADIO CIRCUITS

BLUEPRINTS—Make Your own set from proven
original and up-to-the-minute blueprinta. The follow-
ine are merely three of a choice of almost one hundred
different types:

HT-1-3—Five tube ncutrodyne—>50c,

FB-6—Three-honeycomb regenerative—35c,

D10-4--Diode single circuit—25¢.

All three of above, for $1.00.

These tested blueprints are all made up in casily
read circuit drawings. MIDLAND PRODUCTS COM-
PANY, 1413 Hood Ave., Chicago, 11l. Ask for our com-
plete list, No. R-31.

RADIO DEALERS

DEALERS—Write for our illustrated catalog of reliable
Radic Merchandise. Rossiter-Manning Corporation,
Dept. D, 1830 Wilson Ave., Chicago. 111,

STAMPS AND COINS

158 Genuine Foreign Stamps. Mexico War lssucs.
Venezucla, Salvador and India Service. Guatemals,
China, ctc., only Sc.  Finest approval sheets. 50 to
60 per cent. Agents Wanted. Biec 72-p. Lists Free.
We Buy Stamps. Established 20 Yecars. Hussman
Stamp Co., Depe. 152, St. Louis, Mo.

WANTED

WANTED—To complete my set RADIO AGE need
August, September, October, November, 1923, issucs,
bound or unbound. Advise price. Lloyd C. Henning,
Hollbrook, Arizona.

WRITERS

NEW WRITERS WANTED —Articles, stories. poems,
scenarios, etc. 313,500 just paid to unknown writer.
Entirely new feld. (No, bunk.) NOT A CORRE-
SPONDENCE COURSE. Moving picture industry and
publishers crying for new original material. YOU
CAN DO IT. We buy manuscripts for books and mag-
azines. Send self addressed envelope for list of 100

| subjects. C{\LIFORN]A STUPIOS, P. O. Box 637, Los

Angeles, Calif,

The Magazine of the Iour 75

Now you can

UNDERSTAND
RADIO!

Take the mystery out of {t—
build and repair sets—explain
the vacuum tube—operate a
transmitter—be a radio expert!

1 VOLUME
514 PAGES

Leatheroid Edition

Compiled by
HARRY F. DART
E.E.

Formersly with the

Western Electric

Co., and U. S.

Army  lustructor
of Radio.

Technically Edited by F. H. Doane
100,000 ALREADY SOLD

This practical and authoritative 1. C. 8. Hand-
book is considered one of the biggest bargains in
radio today. Over 100,000 homes rely on the
I.C. S. Radio Handbook to take the mystery out
of radio. Why experimient in the dark when
you can quickly Jearn the things that insure suc-
cess? Hundreds of illustrations and diagrams
explain everything so you can get the most out
of whatever receiver you build or buy.

It contains: Electrical terms and cir-
cuits, antennas, batteries, generators
and motors, electron (vacuum) tubes,
many receiving hook-ups, radio and audio
frequency amplification, broadcast aad
commercial transmitters and receivers,
wave meters, super-regeneration, codes,

license rules. Many other [features.

A practical book. Written and edited
perienced engineers, in plain language. Some-
thing useful on every one of its 514 pages. The
authority that covers every phase of radio, all
under one cover in one book at a surprisingly
small cost. Don’t spend another cent for parts,
turn a dial or touch a tool until you have mailed
$1.50 for this 1. C. 5. Radio Handbook.

Send $1.50 at unce and get this S14-page
1.C.S. Radio Handbook—tke biggest valze in
radio today. Money back if not satisfied.

j—=—=——=—="—TEAR OUT HERE===—=——=="=]

International Correspondence Schools
Box 8784-C,. Scranton, Penna.

1 am enclosing $1.50. [Please scnd me—post-
paid—the 5l1i-page 1.C. 5. Radio Handbook,
It s understood that if 1 am bot entirely satisted
1 may return this book within five days and Fou
will refund my money.

by ex-

T LU |

AQALESS. - ciiiaelsissnnassmtbaeisiabist Lesa et ahe assan et s b e s
Check: here [ and enclose $1 4f gou wish the
clathsbound edition,

Lemee— e — e e

—— — o e . o e o

Tasvsn

EVERYTHING FOR THE
RADIO HOOKUP FAN
Will be found in the
RADIO AGE ANNUAL for 1925.

SEE PAGE 80 for
complete details.

Have you seen the 32-page
BLUEPRINT SECTION
In the NEW RADIO AGE
ANNUAL?

AT L L LT L AL
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Uhalt Radio Co..o.vvevvassasoiniaieriissianeassisias New Orlaans, La.

.Pittaburgh, Pa.
" Pascagouls. Ml.u.
University of Miss,....... . .Oxtord. Mias.
i  Bomis. Tennessss

b Maas...coooanne . denning, Louisiana
E. Richard H T ..Bt. Petersburg, Fla.
Northern R.ndm My oIkl BT S Houlton. Me.
Charles) Bouwars . s memvari s s s op o b 2004 are Dravavams arevs + T 3 o Baltimore. Md.
James P, Boland..... Fr. Bonj. Harrison, Ind.
The Radio Bhop, Inc.os as dmme 05 aud b 08465 5025~ 5 oa ol i6. femphis, Tenn.
First Baptist Cbhourch .. Nashville, Tenn.
C.H.DMeosstor......ooivannuannns ..Providence. R. I.
Clark University, Collegiate Dept. . Worceater, Masa
Arnold Wireless Supply Co........ e L e Arnold, Pa
Tullahoma Radio Club.._.................. .Tullahoma, Tena.
George P. Rankin, Jr.. and Maitland 8clomon. -+...Macon. Ga.
Radio Bhop of Newark (Herman Lubmslnr) Tl s PR ] - s Newark, N. J.

The Forks Electrical Shoo........
Coppotslli Bros. Muosic Hounsa.

..Buck Hill Falls, Pa.
.Chicago Heights, Il

‘Washburn-Croshy Co.......... .. Twin Cities. Mion.
Charles E Erbsuln Villa Olivia. .near Elgin. IIl.
Btix-Baec-Fuller D. G. St. Louis, Mo.

‘roe  Press. 4 .Detroit. Mich.
Tamps Dmly Tunm ...... Teampa. Fla.
Kansas City Brar. ..... a3y ‘City, Mo.

Amarillo, Tex.
.E] Paso. Tex.
ladelphia, Pa.
Worcaster, L[m.

J. Laurence Martin. ............
Trinity Methodist Church {South?}
Lit Brothers. ..
Bamuel_A. Waite.....
Radio Equipment Corp

Youngstown, Ohio
. Worcester, Blasa.
Petershurg, Fla.
.-Roanoke, Va.
_Btevens Point, Wis.
....... Bangor, Me.

Wise. Dept. of Markets..
Electric Light & Power Co

Rollina Collegs Ime......... . Winter Park, Fta.
Buperior State Normal Schoo! . .Baperior, Wis.
Blorton Radio 8Bupply .Balem, N. J,

.. Boston, Mass.
..... Dayton. Ohio
Hattieshurg, Mliss.

‘Tremont Tnmpl- Bupust Church
8. M. K. Radio C
‘Tavlor's Book Smre.

‘The Strand I‘ben.re. o B AT e 4 + anc s B B ...Fort Wayne, Ind.
Toe Radio Den «....Columbia. Teon.
Otto Baur. . ... ..., oooenni.onn vivesen ..New York, N. Y.
North Shore Congregational Church. .. A .. .Chieago, Il
Boy Scouts, Civy Hall.. .. ......... & C . Kingstewn, 3 .
Chureh of the Covonnnt .......... . = .. Washington, D. C.
; Craaston. R. I,
Ti: TETBUAD fyorelo Lo uroinh derdpBrors™ fansWves s 6 bumamsre) B0 o 1 PWORmiens . . Tuscola.
F. D. Fallaia..... Fliat. Mich.
Amerlsan Telsphone & Tolegravh Co.. et Lba _New York. N. Y.
Wichita Board of Trade............ . ceveciceoe....Wichita, Kauns.
Cornell University. ... ....... g 5 o= Ithaca, N. Y.
University of South Dakota. .......c.oviieirenrionans Vermillon, 8, Dak.
Borouzh of North Plunﬁuld (W. G:bson Buuﬁuld) ..North Plainfield, N. J
Shepard O (D e m et Prohdnucu .
Ohio State University. S — = umbus. Ohio
Mobile Radio Co........-. oo = chaRelNe o [ ANaE Y apoAEh TN, Mohile. Ala.
Coodyear Tire and Rubber Co.. o vivisisssese..Cleveland, Ohio
Davidson Bros, Co... — A = Siouz City. Towa
Iris Theatre (Will Horowitz. Jr.). .Houston, Texas
Bonwnod o, s siermros 18 § (ol @anarosmseilotmersss]s sietoiosshs, S osos -..8t. Louis. Mo.
Electric 8BOD. o, o cvvoivrriiiiiiieiiiiisiisan., .. Higbland Park. N. J.
Walter Cecil Bridges _— Buperior. Wis.
Electrical Equipment and Borvico Conr.......... -Anderson. Ind.
Roy W. Walker..._._._.. ey e . .Cnmbridge. Ohio
Edgewater Beach Broadcasting 8tation. ...........coo0e.. .0 Chicago. Ill.
Walter H, Gibbona. akeho skekath b v .Halishury, Md.
Third Avenue Railway Co.......cooiviiirncnnnnnannn " New York, N. Y.
Radio Corporation of Amenca. .. — 5 ... .Portable
B. B/ Podicord.'. .o wemm g ol -eroiume e ¥ororsf + sremiote New Orleans, La.
Tbe Dayton Coop Industrial Hizgh Bcboal ..... Dayton. Obio
Beloit ColleRe. ........ i ....Beloit, Wisc.
Joba E. Caia. Jr.,...... AT . .Nashvills, Tenn.
Hobart Radio Coma.smidimmiuo ot o sl Roahndale Maas,
The Edion Electrio Illnmmsunz (.»o ton, Mass.
Barrien Springs, Mieb. ... ... e
Hulbert-Still Elec. Co.. e ... .Housten. Tex.
St. Lonis University. P . ..8t. _Louis, Mo.
Dallay News & Dallan T e ey S A Dallas. Texas

Times Publishiug Co.. . .8t. Cloud, l\lmn
Hutchiason E lectric Bervice Co.. Hutchinson, Mina.
Uoiversity of Nehraska, Dapmmunnnl Flectrical Enginesning . , Lincoln. Nebr.
Eureka College ... .. .. .cc.vorririoranrrranaranaraannas .Eureka. Ill.
First Bapust Church. . - . Kooxville. Tena.
Gethsemane Baptist Church. . Philadelphia. Pa.
Johan Van De Walle. .3aeymour, Iod.
Thoe Wm. F. Cable Co.. .o .iuiiimiiniineinaaan, .Altoona, Pa.
Concourse Radio Coroornv.ion. e w.s..New York, N. ¥,
St. Johu a Umverslty .. ..Collezevills. Minn.

wese.-...Raleich, N. C.
Filth Inl \Id Natl Guard. 5th Reg. AFMOTY o oo . Baltimare_ Md.
Gloucester Co. Civic {eague._ . .................0 Pitman, N. J.
Ainsworth-Gates Radia Ceo............ stV o .Cincinaati. Ohio
Signal Officer. .. ........ooonn 7 i 'Ft. Ben Harrison, Tnd.
XKnox College. ... .. PR S —— T .Galesburg, 1L
Strawbridge and Clathier. .. ... - .. Philadelphia, Pa.
G. Pearson “ﬂl’d F EAN ,Sprinefield. Mo,
Earl William Lewis. . ............ Moberly. Me.
Lancaster, Electric Supoly & Construction Co ceea® . Lancaster. Pa.
Yauree Hovel _............... a .Bhrevaport. La.

Tribuas
rman., 2]7 Bedn]l 8
First Baptist Church.
Finke Fumiture
Brietenbach's_ Radio Shop. .
Fall River Herald Puo. Co.
Frank 8. Megargee..
Lawrtence Campbell
Albett H. Eraoest
Gimbe! Brothers. .

rman University.
American R. & R. Co...
Thos. F. J. Howlatt..
The Tribune Co..
Fedetal T. and T. Co..
General Elec. Co..

.South Bend, Ind.

Univewity of Wiscansin Madison. Wis.
Marquette University. _..... civereone.s JMilwaukee. Wis.
University of Cmclnnsti .Cincinnati, Ohio
Hafer Supply Ca. ....Japlin. Ma.
Uoiversity of Rochester (Eastman School of Masic) . .Rochester N. Y.
HeasideHouse. . .........--- NS—

.. Atlantic CltY.N J.
. Louisville, Ky,
.. Wilmington, Del.

Courier-Journal & Louiaville Tlmen
Wilmington Flectrical Specialty Co..

Rensselaor Pnb'techmo Instituto. . . .. ciii....Troy, N. Y.
Sweeney School Co._. ... ..... . .Bansas City. Mo.

iovex Compaay ..Cleweland. Ohio
Goorge Schubel. ... . ... ...l New York. N. Y.
Bankers Life Co........ ..Des Moines. Ia.

CGalveston Tribune. ... ... . ..Galveston. Texaa

Howard K. Miller.. ... .. Philadelpbia, Pa.
Journal-Stockman Co. .. .. i.ciiiini i teebee e Omaha, Nebr.
Chroniele Publishing Co.. .. [0/ 00T Marion. Tnd.
Homoe Electrio Co....... .Burlington, Iowa
K. & Ls Com . commms . o i, ..McKeesnort, Pa.
Continentsl Electrio Suppiy Co. Washington, D. C.
Gimbel Broal. seee s, Lo kit 8L d-gie gy . .Philadalphia, Pa.
American Electrio Co... .. .ooivnennnnn o, ....Lincoln, Neh.
Jackson's Radio Engineeriog Laboratories. .. .. . _..._. - Waca. Tezas

The Magazine of the Hour

Norfolk Daily Nows ..................................... Narfalk. Nebr. 283
ordiL.. Wihi Lo s e s ivaaion =it sud A BS TN 8 e ontown, Ia, 254

D. M. Perhun @ .Cedar Rapids. Tows 268
PooTia BUAT) . iwiuang e « -raiaioks atarih s aamemar®elelsls e\elelolelele s mis RE k4] Peoria, [1l. 280
'I‘he Outlet Co, (J. Bumusls & Bra.). Providence, R. I. 303
ttaburgh Radia Supply Hoose. .. .. +. . Pittshurgh, Pa. 286
Umon TrustCo....vneviennnn .Cleveland. Ohia 390
Chicago Radio Laboratory.. «e...Chicago. Ill. 268
Denison University . ....Grantvilte, Ohio 229
Supreme Lodga. LDYI] Order of Mooa +..Mooseheart. Ill. 302
Radio Corp. of Amate. ..o vvvannnnian ..New York. N. Y. 454
Radio Carp. of Ama. ..New York, N. ¥. 455
H. F. Paar . .. Cedar R.nplds Iowa 278
Chas, Loof (Crmant Purk). East Providence, R.I. 240
W. 8. Radio Supply Co.. .. Wichita Falls, Texas 360
Uaited Batzery Service Co. ..Montgomery Ala. 226
Dutee W. Flint. ........ +...Cranston R.[. 360
Radio Corp. of Porto Rico.. ....8an Juan P.R. 360
Michigan Agriculture College .Enst Lansing, Mich. 285
Laconis Radio Club . s s o o iesd padiiside s 48 s sy g bt onias, N. H. 254
Dutee Wilcox Flint Cransten, Rhode Island 286
Wky Radio shop........ .Okla City. Okla. 275
Cutting & Washiagton Radi Corp Mionespolis, Mian., 417
Naylor Electrical Co. .Fulsa, Okla. 360
Wm. V. Jordan. . .Louisville, Ky. 286
Armur E. Shilling, Kalamazoo. Mich. 283
Putoam Electric Co.. . .Greencastle, Ind. 231
Unnenutv of \Imnmota Minneapols, Minn. 278
venspoint, Wis, 278

....Chicaga, IIl. 344

.Cincinnati, Obio 422

J. Edw. Page (Ol.lvc B Me rodn.h) Cuenom.N Y. 261
Rouod Hills Radie Corp.. Dartmouth, Mass. 360
General Supply Co.... .Lincoln, Nehr. 254
Norton Laboratories. Lockpore, N.Y. 273
Trenton Hardware Co Treoton ,N. J. 256
First Baptist Church Commbu.!. Ohio 286
Chicaro Daily News. . .Chicago, Il1l. 447
Alabama Polytechnic [nstitu ubura, . 250
Kingshizhway Preshyterian Church............. Bt Louis, Mo. 280
Mercer University. . .Macon. Ga. 261
bremass Miami Beach. Fla. 384
Commereial Al opeal. .Memphis, Tenn. 503
Axnsworth-Gntm Radio Co. Cineinnati, O, 325
Doubledal-Hill Elee. Co........ ke - ateews veresscvee ..+ Washington, D.C. 261
Bhepard Stores. ..., o.eue I — civvs--Boston, Mass. 280
University of Ollahoms.. ... e veie-evess.Norman, Okla. 254
Omaha Central High Bchoo] == ..Omahs, Nebr. 258
Wittenberg Colleges. . ......... . .Bpringfield, Ohio 275
First Christian Church. .. .. ... o i coiorveniseriverannan Butler . Mo. 231
Lenoig Brothers Co. (Fraderick Lonnic). . ++..Philadelpbia, Pa. 250
Dakota Ralio Apparatus Co........ weie ..Yankton. 8. Dak. 24%
Dept. of t and Sv.rucl.urea ...Now York N.Y. 528
Page Otgan Comvasernmrsr metms v 15t wamon s it i e sare v 4w s 5. § 5+ Lima; Obio 263
l\hdlud Collage. . ... 5 m— P Fremont, Nehr. 289
Tyler Commercial Collegs imdins s sile wier ..Tyler, Texas 367
Apolls Theater {Belvidare Ammemunt Co. ) PARPRES - o=y y Belviders, I1l. 2713
Bouthern EQuipment Co.. .. .o iniinenaa.on. ..8an Antonio, Texas 391
Vaughn rva tory of \Iuno (James D. Vaughn) .Lawrencehurg, Tenn. 282
Lyradion Mfg. Cooeoivevvnaniiiinenonn D .. Mishawaka. Ind. 360
Lund.skow. Beory P . Kenosha, Wis. 229
Boyd 5 Wilmington , Del. 362
Ponn.qs’lvuul ﬁ'auon&l Guard, 2d Ba.tul.lon. ‘112 Iofantry... ... Erie, Pa. 242
Woodmen of the WOrld. .. .o esssuerisesseeruassscnsonss maha. Nebr. 522
Franklbyn J. Wolff......... ...Trenton. N. J. 240
Palmer School of Chiropractio ..Davenport. Ia. 498
Hotel Jamestown, Eoc...n. ... oo A Jlmatovrn N.Y. 275
Towa| Brate] COliore: u ias i woiiamb ihn Ak s i i o i - Ames . Ja. 270
John Wanamaker...... _Philadelphia, Pa. 509
L. Bamberger and Co...oovvvenn-nnn ...Newark N. J. 405
Peobles Pulpit ASsn........c.oooevouecenosvonssansssnsnnnsns Batavia. Ill. 278
Seate Marketiog Bureau-.....-c....eeinn .Jefferson City. Mo. 440
Pannsylvania Btate College. . . .Beate Colleze, Pa. 283
Donaldson Radio Co.vuovvecvnnnncnnnnnn .Okmulrce, Okla. 360
Doolittle Radio Covp.......... i New ven. Conn. 268
North Dakota Agricuitural College. ... .. . Agricultural Collego. N. D. 283
Buperior Radio & Telephone EQuipment 5 e e lumhas, Ohio 286
Coucordia Collage...........cevnuin.. . .Moorhead. Mion. 286
Johan R.Kesh (Deld, ... ... ou.. ..Charleston, W.Va., 273
The \Iumcwah:y of Atlantie City . ..Atlantie City, N. J. 296
Horace A, Beals, Jr............ s - . .Parkershurg, Pa. 276
E Guh ....... Amarillo, Texas 234
Moore Radio News Btation (Edmund B. Moore) .. Spnnzﬁold Vi 275
Electrical Equipment Co... .Miami, . 283
Beraoton Times....coovvvunannn ...Beranton, Pa. 280
vary Baptist Church New ork N. 360
Abilene Daily Reporter (Weﬂ. Tazas Radio Co.). .Ahilene, Texas 360
Prince-Welter Co.. .....c.vcvin s viesune,s . .Lowell, Maas, 266
Calomet Rmnbo Brondmunz Co.. ...Chicago, Ill. 447
e Hice .Houston, Tex. 256
‘The Radia Club l[n::) — ..Laporte Xnd. 224
Latabard College. .. .. .Galesburg, Fll. 244
Black Hawk Flectrical Co.. .. Waterloa, JIowa 236
. Louis Radio Jetvice Co.. .Bt. Lounis, Mo. 263
Antioeh College. ... .. .cocuvernenn Yollow Springs. ‘Ohio 242
Avenue Radio Sbop (Horace D.Good) ... .ovninnrnnnennns , Pa. 238
Flazon's Carage.. ... .... ...t .1 .Gloucestar City, N J. 268
Imanuel Lutheran Church. o .o ooiviiniiiinioeerenraeaaaan Valparaiso, Ind. 273
Radio Corp. of Ama.... . Washington, D. 468
Reo Moator Car Co:.w s g ie iy s poww e p 1 ¢ ynioa empm s v feromme - Lansing, Mich, 286
Washington Rad.lo Hoapital Fund Whashington, D. C. 256
Dioron Broass mumswas - « -@asio. @i eyl -1 et SO el Hamilton, Ohic 360
Urion College.. .. Schenectady, N. 270
University of Iinois. ... . .coveamurerarocaanscasaronense rbana, Ill. 273
Police and Firs Signal DeDartment. .. . .ooooroeosenrononcens Dallas, Tex. 261
Tarrytown Radio Res. Labs.............. .Tarrytown, N. Y. 273
Southeast Missouri State Teachers Colleze. . - Capo Girardean, Ma. 275
Clamson Agricuitural Collex .......... Clemson College. 8. C. 336
J. A. Foster Co.. 3 ....Providence. R.I. 261
Loren Vanderbeck Davis. B .St Petersburz, 264
United States Playing Cards Co . .Cincinnat, Ohio 325
Crove City College. ...Grove City. Pa. 258
Allcotowa Call Publishing, Co.. .Allentown_ Pa. 229
Bevanth Day Adyentist Church. . . New Yark, N. Y. 263

Doughty & Welch Electrical Co..
Camp \Iman(old .....
C % Radio Construction Co..

Chaa. Electric Shop
Atlanta Jourmal..
J. and M. Elec. Co

Hardem Sales and Sel
8tate Oniversity of fowa.
Fall River Dmcl: Herald

Fall River, Mass.

Toledo Radio & Electric
Willard Storage Battery Co..
Cambridge Radio Cambridge. Ill.

.Onsec, Wis.

Reliance trie M N'orlolk Va.

Charles E. Erbyteinsg . beeesiu +-stnve o mtmsnmn i v (s irass oo

Edison Electric Illnmmsnn; Co.. Baoston, BIaaa. (port.;blg)
Ruexs Battery & Slectrde Corv e eivinnnnrecnnnonon e . Nohr.

Agricultural & Mechanical College of Taxzas. .College Staton, Tex
Williains Hardware Co...yveiveererssssssssssasrsssusmons . Bereator. Il
Oak Leaves Broadewstiof Setation. ... .oovnoiimnnenyeoonn. Osk Park. IN.
Thomas J. MeGuire ... ......... .Lambertville. N. J.
Kansas §tate Agricultura 1College. . .Manhattan, Kans.
Travelery Insurance Co.......... - Hmford Conn.

.G. 581 Co.........

teeecmenre Joliet. TI.
. Denarborn, Mich.
.. Dewoit. Mich.

Ford NMator Co
Detroit News { Evening News A;sn.) 4
Loyols University............. "
Michigan Collegs of Mimes. . ...ocooue- s s Tk Y g Houghton . Mich .

Cleveland. Ohio 3

242
273
3s2

New Orleaus . La. 260

244




RADIO AGE for March, 1925

Getting Through the “Locals”

{ Continued from page 65}

without posts, and if the'strip is already
labelled, connections may be more easily
made. Bus bar is suitable for wiring,
although a much easier and just as
cffective job may be done with ‘‘fixture”
wire, obtainable at electrical supply
houses. This is about Neo. 16 in size,
well covered with rubber and cloth in-
sulation. Leads with this wire may be
run direct, without unnecessary length
due to right angle bends and the like.
Connections

ALTHOUGH the audio portion of the

receiver is wired in the custemary
manner, the leads to the penetrator
switch may be somewhat confusing.
The antenna is joined to one of the long
springs of the switch and the return
from the radic frequency tickler coil
connected to the other long spring. There
are two shorter springs for each of the
two long springs, either of which may
be brought into contact with the long
spring according to the position of the
control knob or handle. In one case,
the entire primary coil of six turns is
in use, while in the other, only two turns
are employed. It is important to get
the 2-2 combination and the 6-6 com-
bination working in unisen, for it is easy

enough to reverse them and have two
turns in one primary when the other is
connected for six. It will be noticed that
the tickler coil is not in the plate circuit
of the first R. F. tube, even though it
is the first R. F. tube that is tuned by
the R. F. condenser and coupler. The
tickler feed-back is made from the plate
of the second R. F. tube, whose grid is
fed by the iron-core transformer. Thus
advantage is taken of the amplifying
effect of both tubes upon the regeneration
available.

With regard teo the R. F. transformer
chosen, the type mentioned is used on
account of its high natural wavelength
“peak.”” Most R. F. transformers have
a lower ‘“‘peak’” wavelength and as such
are not as satisfactory because of the
greater readiness with which the two
R. F. tubes get into oscillation upon
each other. However, other R. F. trans-
formers will answer if their secondary
windings are shunted by a small variable
condenser (inside the set) of about
.00025 mids. and adjustment made for
the best fixed pcint, or if a potenticmeter
is bridged across the A battery wires and

the grid return from the transformer

(F—) made to its movable arm.

Have you ever heard of the "Hoot Owls™™?

most interesting radio clubs in the

origin and present activities will be a feature of the all-star April RADIO |

AGE.

They compose one of the
world. An unusual account of their

The Magazine of the Hour 77

Straight Line Low Loss
Condensers

Increased distance and volume. better still,
much_greater Selectivity are certain results
with DXL Straight Line Low Loss Variable
Condenscrs. No DXL Condenser leaves
the factory that doesn’'t meet the quality
tests  outlined !g DXL enginecrs. Set
builders can use DXL Condensers right out
of the carton with the certainty that each
one is perfect. Use DXL Condensers and
you are sure of the best performance.

New DXL Kit

Now ready—the DXL 5 Tube Tuned R. F.
Receiver Wit absolutely Straight Line and
Low Loss. Will separate two stations only
6 metets apart, broadcasting simultancously.
No squeals, non-oscillating. coast to coast
reception on loud speaker. L.ess static inter-
ference. Positive results guaranteed if built
in accordance with detailed instructions and
blue print. free with every DXL Kic.

Get our booklet—full of inleresting and valuable
information—free.
DXL RADIO CORPORATION
5765 Stanton Ave. Detroit, Michigan

EMBERS of the staff of RADIO AGE will

and materials for radio manufacturers

testingshould be sent to

504 N. Dearborn Street,

Radio Age Institute

Manufacturers®’ Testing Service

mining their efficiency and worth. All apparatus which meets with
the approval of various tests impased by members of the technical
staff of RADIO AGE will be awarded our endorsement, and the seal
shown to the left will be furnished free of charge.

RADIO AGE INSTITUTE

be pleased to test devices
with the object of deter-

Materials for

Chicago, Ill.

DEVICES

displaying this seal
have been tested
and approved by
the RADIO AGE
INSTITUTE.

Theapparatusillus-
trated and des-
cribed below have
successfully passed
our tests for March
1925.

Test No, 36.

“CELERON" sub~

Test No. 4. THE PACENT IM-
PROVED AUDIOFORMER. The
pacent audio frequency transformer,
especially designed for broadcasting
frequencies. 1t is exceptionally well
designcd and has a very good curve
which covers the range of audio
frequencies commonly in use at
broadcasting stations. The trans-
former is quite large in size and is
very efficiently shielded. giving maxi-
mum amplification with a minimum
of distortion. Manufactured by the
Pacent Electric Co., 23 Park Place,
New York City, N. Y. Tested and
- approved by RAD10 AGE lInstitute.

THE ELECTRAD
A device manu-

Test No. 35.
“AUDIOHM.™
factured by tbe Elcctrad Co., 428
Broadway, New. Vork City, N. V.

Controls tone, guality and volume;
can‘also be used for resistance coupled

amplifiers. 1t has a resistance rang-
ing from 10,000 to 120.000 ochms, and
works very well when placed across
the secondary of the last audio fre-
quency transformer. Distortion was
practically eliminated by the use of
this instrument. The device is very
well made and arrived in excellent
condition, Tested and approved by
RADIO AGE Institute.

mitted by the Diamond State Fiber

Co.. Philadelphia, Pa. Several
samples of the above material were
received last month. Their composi-
tion known as “Vulcawood" was Trst
tested and found to be very satisfac-
tory. ‘'Vulcawood” is primanly in-
tended to be used as a material for
cabinet construction. 1t is furnished
by the above company either in the
regular manner (cut to size} or in
tpackagcs containing complete parts
or a standard-size cabinet, metal end
plates, ete. It was found to be very
satisfactory, has high insulation
qualities and is not affected by heat
or dampness. The lustre was found
to be of a lasting quality and it is
practically impossible to warp “Vul-
cawood,” which passed successfully
the tests and requirements of RADIO
AGE Institute.

The
1259 W. Grand
Detroit, Michigan, submitted one of

A, H. Miller
Bivd.,

Test No. 37.
Radio Co..

their ‘Battery Crystals.”” After a
very thorough test. we do not hesitate
in placing our approval on this crystal
detector. 1t has proven itself to be
a very valuable asset in reflex circuits,
and worked much better than the
ordinary crystal in all cirtuits in
which it was tried. No tests were
made to determine its life. But from
indications it should last much longer
than the ordimary. Tested and ap-
proved by RADIO AGE Institute.

% Tested and Approved by RADIO AGE %
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Canadian Stations

The Magasine of the Hour

ChalgaryHerald. .........0c0nen oo s oo, Lo Calgary, Alberta 430 CHXC J. R. Bootb..... ..Ottawa, On:. 435
g;ég Smrz Pr\?b. BN, oV, Labarmein . T . .Toronto, Ontarie 400 CHYC  Northern Electric Co antreal. Quebeo 410
i ™ l. Quebec 440 GIBC  Jarvis Baplist Church ..Taronte, Ont. 312

CFCF Marconi Wireless Teleg. Co. of Canada . ..Montreal. Quebec L
8N . 3 CJCA Edmorton Journal. .. .. ..... dmoaton, Alberta 455
CFCH  Abitibi Power & Paper Co............ - -Iroquais Falls. Ont. * 400 CJGC  london Free Press Prtz. Co ..London, Oct. 430
CFCJ  La Cic de L'Evenement. . -..Quebec, Quebec 410  CICD 7. Eaton Co.... ......o... .. Toronto, Ont. 410
CFCK RadeunDlyCo ..... Edmonton, Alberta 410 CJCE Sprott-Shaw Radio Co. ‘ancouver, B, C, 420
CFCN . W, Grant Radio (L'-d) alzary, Alberta 440 CJICF The News Record..... Kitcbzner. Ont. 295
CFCQ Radm Bpecizities (Ltd.). .. Vancouver, B. C. 450 CJCI Maritime Radio Corp.. _Bt. John, New Brunswick 400
CFCR Leurentide Air Service. ...Sudbury, Ont. 410 CICK Radia Corp. of Calgnry ........ Calgary. Alta. 316
CFCT  Vietoria City Temple.......... ctoria, Britiab 410 CIJCM  J.L.Phillipe........... Monti Joli, Quebeo 430
CFCU  Tbe Jack Elliott Radio Lmnved - ... Hsmilton, Oot. 410 CJCN Simons Agnew & Co. ....Toronto, Qnt. 410
CFCW Tbe Radio Shop...........-. -..London, Ont. 420 CJsSC Evening Telegram. . . ....Toaronte, Ont. 430
CFDC  Sparks Co.. ...Nansimo, B. C. 430 CKAC L1a Presse Pub. Co..... ... -Mpantreal, Quebec 430
CFHC  Henry Birks & Sons.. bk oo -Calgary, Alta. 440 CKCD Vancouver Daily Province........ ancouver, B. C. 410
CFLC  Cbas. Guy Hunter. .. 551 Adelaide Sc.. London, Ont. 410 CKCE  Canadisn Independ. Telcrlbono Ca ......... Taronto, Ont. 450
CFQC  The Electric Shop (Ltd. Vet katoon. Saskatcbewan 400 CKCK  Leader Pub. Regina, Saskatcbewan 420
CFRC  Queens University.... Kingston, Outario 450 CKCO Ottawa Kadio Assoeiation. ... ... ...ociiiiuiienncinnaasnn Ottawa, Ont. 440
CFUC  University of Maontreal. . . . ah Montreal, Quebec 400 CKCX P. Burns & Co.. ... ... ... Calgary, Alberta 440
CFXC Westminster Trust Co. -New Westminstar B. C. 440 CKLC Wilkinson Electric Company. algary, Alberta 400
CFYC Victor Wentworth Odlum. Vancouver, B. C. 400 CKOC Wentworth Radia Supply Co.. .. ... iiiiiiinsiacnonneann Hamilton, Ont. 410
CHAC Radio Engiceers. . . - @ .Halifax, Nova Scotia 400 CKY Manitoba Telephone System. . Winnipeg. Manitoba 450
CHEBC  Albertan Publubmg (C e e M alnry. Alberta 410 CNRC  Capadizn National Railways. . . . algary, Canada 440
CBCB Marconi Compan: - . Teronte, Ont. 410 CNRE  Canadian Nationul Railways. Edlnonlon. Alta. 455
CHCD Canadian “IrPle's" & Elec. Co. APLLTiee .Quebee, Quebec 410 CNRM Canadian National Railways. . -Montreal, P. Q. 340
CHCE Western Canada Radia Sup. (L!J) " ot Victoria, B. C. 400 * CNRO Caoadian National Railways.. - Ot.tuw- Ont. 430
CHCL  Vancouver Mercbants Excbani:o AAAAAAAA _— Vancouver, B. C. 440 CNRR Canadian National Rulways Sash, 400
CHCM Riley & McCormack .Calgary, Alberta 415 CNRS Canpadian National Railway: Sasb. 412
CHCS ‘The Hamilton Speelaww . ... Hamilton, Ont. 420 CNRT Caopadian National Railways Qat. 400
CHNC  Toronto Rudi0 RESCErCh. . «esensscsnssnsonsnernsrsenss Toronto, ' Onmt. 350 CNRW Canadiun Nationsl Pailways..... S Winnipeg, Man. 450

Cuban Stati
upban Stations

PwX Cuban Telepbone Co. Habaoa 400 2K Alvara Dazn. . .Habana 200
2DW Pedro Zayas. . < Habana 300 2HS Julio Power. ..Habana 180
2ZAB Alberto 5. de Bustaman. bana 240 20L Oscar Collado. . Habana 290
20K Maro Garcia Velez. ..Hobans 360 2WW Amadeo Saepz... Habana 210
2BY Frederick W. Borton...... ..Habana 260 SEV Leopelde V. Figueroa. ... .Colon 360
2CX Frederick W. Borton. .Habana 320 6KW Frank H. Jones. . .............- --Tuinucu 340
2EV Westinghouse Elce. Co.. Habana 220 6KJ Frank H. Jones. .......cccnuvesann .. Tuinucu 275
2TW Roberto E. Ramires.............c.coooiiiiina. ...-Habana 230 6CX Antonio T, Figueroa.. Cienfiegos 170
2HC Hualdo &t CUbR i i 1 & & = voe b bararb i oa s v & rdives d¥a roviairert . .Habaaa 275 sDW Eduardo Terry. e Ry ..Cienficgos 225
2LC Luia Cagas.. -.Habaan 250 &RBY Jose Ganduze i . Cienfiegos 300
2KD- E. Sanchez de Fuentes. . bana 350 6AZ Valentin Cllivarri.. - D . Cienficgos 200
2ZMN Fausto 8imon. . .... -Habana 270 8BY Alberto Ravelo. .. 5 weae s . .Btgo. de Cuba 250
2MG Manuel G_ Salas...... -.Habana 280 8FU Andres Vinhet..oo.. oo iivii i .8tzo. de Cuba 225
21D Raul Perez Faleon...... .Habana 150 8DW Redio C. Anduzl. . st 57 075 105 e el foindes pafsd Sabg " Btgo. de Cuba 275

THE RADIO AGE BUYERS’ SERVICE

What do you want to purchase in the radio line? Let the stafl of RADIO AGE save you
Enter the numher of the article you would like to kmow more ahout in the spaces provided in the

time and money hy sending in the coupon below,

coupon,
toam ., 57 Couplers, locse 114 Indicators, polarity 168 Patent attorneys 221 Solder salts
; A‘:rinBlnl!';':'TIE::ﬁfl 58 Couplers. molded 115 Inductances, C. W. 169 Phone connectors, multi- 222 Salder solution
] o e 59 Couplers, vario 116 Insulation, molded ple 223 Spaghetti tubing
1 Ae a 60 Crystal alloy 117 Insulation material 170 Phonograph adapters 224 Spark coils
5 Aerials. loop 61 Crystal holders 118 Insulators, acrial i 171 Plates., condenser 225 Spark gaps
& Amplifers 62 Crystals, rough 119 Insulators. composition 172 Plugs, coil 226 Stampings
7 Amplifying units 63 Crystals. mineral 120 Jnsulators, fibre 173 Plugs. telephone 227 Stators
18] Aryiin ebiars 64 Crystals, synthetic 121 Insulators, high voltage 174 Pointers, dial and knob 228 Stop points
3 "B b ! 65 Cr¥stals. unmeount. 122 Insulaters, clotl 175 Poles. neria 229 Switch arms
g atteries leaged 66 Crystals. mounted 123 Insulators, glass 176 Potentiometers 230 Switch levers
19 Ba::er'ms Elatc I';O age 67 Desks, radio 124 Jnsulators, hard rubber 177 Punching machines 231 Switch points
12 B"u"{“' {Y“:' 68 Dectector units 125 Ineulators. pprcelmn 178 Reinartz set parts 232 Switch stops
13 B:u:"ei.h. °':": 69 Detectors, crystal 126 lrons, soldering 179 Regenerative set parts 233 Switches, aerial
L o Ty cl'nrg r 70 Dctectors, fixed crystal 127 Jacks 180 Receiver caps 234 Switches, battery
15 Battery plates 71 Dial. adjusters 128 Filament contral 181 Rectifiers, battery 235 Switches, Glament
i Bnu.e:y fub ot 72 Dials, composition 129 Jars. battery 182 Rel!stance Iﬂ'kl 236 Switches, ground
G y stitutes 73 Dials, hard rubber 130 Keys, transmitting 183 Resistance unite 237 Switches, inductance
18 B'Erz:i"n o 74 Dials, rheastat 121 K nobs 184 Rheostat bases 238 Switches, panel
he B! d! € P°"“ " lated 75 Dials, metal 132 Knock-down panel unita 185 Rheostat strips B 239 Switches, single and dou-
o B:::k'."s posts, insulate. 76 Dials, vernier 133 Laboratories. testing 186 Rbheostats, automatic ble throw
21 Doves, battery 77 Dials with knobs 134 Lever, switch 187y Bhcostars ibatteny 240 Tone wheels
22 Boxes, grounding ;3 Bita, electri 135 Liehtning arresters :u Rh“’"*““' ﬁlml 241 Towers, aerial .
23 Bridtes, wheatston- 9 Drills, electric 136 Loosecouplers 89 eostats, Glament 242 Transformers, audio fre-
31 Broadeasting equiprnent 80 Dry cells 137 Loud speakers 190 Rheostats, potentiometer quency
25 Bushings 81 Earth grounds 138 Loud speaker unita 191 Rheostats, Power 243 Transformers, flament
26 Buizzers B2 Electrolyte 139 Lugs, battery 192 Rheostats, vernier 244 Transformers, modulation
27 Cabinets :2 Emme:;. bat:ery 140 Lugs, terminal }gg %::l;;.ground %:2 $ran:;orm:rl. pow}:r 0
namels, me 4 g E ransformers, pYsh-pu
28 Cabinets, battery 85 End stops ;:; R::;:‘;l?;‘cs‘;;“mmenm 195 Scrapers, wire 247 Transformers, pradio fre—
29 Cabinects, loud speaker 86 Eyelets 147 Meters, A. G 196 Screw drivers © quency
30 Carbon's. battery 87 Experimental work 144 l\Ieterl' D’ c' 197 Screws i 248 Transformers, variable
g’ g:;‘"hl'k:." 88 Fibre sheet. vulcanized 145 Nliea 123 Schools. radio 249 Transmitters
3§ Sl prae dgows 89 Filter reactors 146 Mica sheets 199 Sets, receiving—cabinet 250 Tubes, vaccuum-—peanut
olls % 90 Fixtures 147 Milliammeters 200 Sets, receiving—erystal 251 Tubes, vacuum-—two ele-
34 Co;}:, ::::pleing 91 ];u.e eut gu“ 148 Minerals 201 gcu, receiving—knock- et .
L 92 Fuses, tube 149 Molded ingulati DN - q 252 Tubes, vacuum-—three ele~
;3;? g::t'. g:;r 93 Generators, high frequen- 150 }\,lolybdgn:nl\auon 202 ts:(:‘;'yne'“e'""‘ Neu- - ?enl
38 Coils, honeycamb oy, 151 Mountings, coil 203 Sets, receiving—portable o
39 Coils, inductance o Sl Shophesshmotany e e 204 Sete, receiving—radio fre~  2o% x:::ﬁ:ﬁ:f:: RE R
:’ Coils' ﬁ:‘l‘:‘fg‘: 96 Grid, transmitting leaks 153 Mountings. end 205 :IS:I:HCV iving—refl 256 Variocouplers, wooden
12 Col torame s 97 Grid leaks. tube 154 Mountings, grid leak 306 Sete. meCTIvpE=geineT 257 Variometers, hard rubber
41 Condenser parts 98 Crid leaks, variable 155 Mountings, honeycomb l""" Fecelving—rcEenera-  p3g Variometers, mold
13 ¢ p 99 Grinders. electric coil e, e o 259 Variemeters, wooden
4 Condentcer plates 1060 Ground clamps 156 M i dad 207 Sets, receiving—Reinartz 260 Varnish, insulating
45 Eondensera,nnlennacoup— 101 Ground rods 6 ‘w?:':nllﬂ!h inductance zgg gzu, receiving—s;:lionll 261 Voltrmeters
ing ) 2 ts. receiving—short wave
4 Conacnsens. coupiing 105 Hond bands 135 Necueddyme set pares O iratve TP 58 Waveme
a o upli £ rativ ave meters
- gonddenurs ?’,:::é( :g; }‘_’{:‘:g E:l':nes ::: g:“ . 2{1 gleu.lrlrumilting 26; %_wc traps
ondensers, Daper meters 212 Slat 26 1re, aeria
grid, or phone) ez 106 Honeycomb <oil adapters 161 Qscillators 213 shgﬁae 266 Wire, braided and strand-
50 Condensers. variable grid 107 Hook ups . 162 Panel cutting and drilling 214 Sliders od
gé gongcnun. variable mica :gg ugml. E%mpouhon 162 gn':illf.;;. drilled and un- g%g g:c:et adapters ;g \‘:’Jire, copplcr o
ondensers. vernier RS, re n clets. ire, insulat
53 Contact points 110 Horns, mache 164 Panels, fibre 217 Solder 269 Wire, Litz
54 Contacts, switch 111 Horns, metal 165 Panels, hard rubber 218 Soldering irons, electrie 270 Wire, magnet
55 Cord tips 112 Horns, wooden 166 Parts 219 Soldering paste 271 Wire, platinum
56 Cards, for hend sets 113 Hydrometers 167 Paste, soldering 220 Solder flux 272 Wire, tungsten})

:“‘\‘“\‘“\“““\\\\‘\‘\\\\““““‘“\““\““\“\\‘“‘\“‘\‘\‘\‘\\‘\““-“\‘\
¢ RADIO AGE BUYERS’ SERVICE, 500 N. Dearborn St., Chicago, IIL 2
] Please see that I am supplied with buying specification and Prices on the articles numhered herewith: ’
’ ¢
’ I T T S I O D O et O D S ;
: Iam a— [] Dealer [} Jobber [ Mfers. Rep. [ Manufacturer :
¢ Firm [1f identified with Radio industry] ... ——— :
s ’
: My Occupation My Name ...... :
[ .

’ Address — City ccicinem — State e :
““‘““““‘“‘_‘“““‘““““““““““““““““‘““““““““““““"

% Tested and Approved by RADIO AGE %
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Build
McLauI_gIhlin’s
S -Het
S}lr?gelfa C((a)ntrol ‘k
Using

PRECISE PARTS

4 Instruments in 1
Complete Instructions
and Blue Print

$1.00

SEND FOR A COPY
TODAY

Most Wonderful Circuit
Ever Perfected

Hear EUROPE,
MEXICO and
HAWALII

BARSOOK CO.

53 W. Jackson Blvd., Chicago

Make BIG MONEY'!

—-IN RADIO
rv'fe_Need Men—Can You Qua:if-;?

Qzarka representatives make real money be-
cause they give real values and deliver a real
service, For instance, there is a4-tube Ozarka
Instrument for loud speaker operation, gIving
wide range of reception at $39.50. Qur men
demonstrate Ozarka Instruments and Install.
The Instroment makes the sale easy by its perfor-
mance. We train yon to know io and onr metheds,
make yon worthy to wear the Ozarka hntton as oar
accredited representative. Previous expenence is not
pecessary. In fact we prefer to doonr own edneating,
If yon have a ¢lean record, are indnstrions, and have
saved np a little cash, here’s a real opportunity, if
yon can qaalify for ap exclusive territory. We already
heve 2247 representatives, Territory going fast.

= | FREE, LARGE
X e \ IHustrated BOOK
WRITE Today for illnstrated
hook No. 101 thst gives the entire

Ozarka Plan, Don’t fail to give
L the name of your county.

» 1OZARKA, Inc.
860 Washington Blvd.

he= CHICAGO
4 Tube Sets

Ready For The WLS—

RADIO AGE Party?

" A LL-ABOARD—ifor the WLS air-
| plane ride into Harmony Land—
with Ford and Glenn and the RADIO
AGE broadcast artists!”

The foregoing is probably what George
Hay, announcer of \WWLS and one of the
most popular radic anncuncers in the
country, will say when he opens WLS'
RADIO AGE program at 7 o'clock,
Friday, March 6.

Ford and Glenn (known in public as
Ford Rushand Glenn Rowell), the eriginal
“How Do You Do Boys,” will start the
harmony moving with their inimitable
“Lullaby Time” melodies.
the RADIO AGE artists will take charge,
and, lulled by “The Sclemn Old Judge’s”
crooning voice, a galaxy of popular and
old-time favorites will be presented, the
program lasting until 8 o’clock on the dot.

Among the stars expected to appear
for RADIO AGE will be The Belwyn
Four-RADIO AGE Quartet; Grace Wil-
son, contralto, who is well known to
\WLS fans; Arthur W. Hickman, ex-
clusive RADIO AGE artist whose rich
baritone voice has been declared perfect
for radio broadcasting; and the RADIO
AGE Music Masters, a group of talented
musicians who will acknowledge requests
for well-known selections.

This will be the second time RADIO
AGE has broadcast from WLS, the Sears-
Roebuck Station on the Hotel Sherman,
Chicago, and many fans will be pleased
to hear that our artists will be heard
again from this popular station.

So tune in on 315 meters, folks, on
Friday night, March 6, from 7 to 8
o’clock, and let that expert aviator, Ford
Rush, guide you intoe clouds of musical
ecstacy!

Pfanstiehl Offices In Chicago

The Pianstiehl Radic Co. announces
the opening of offices at 11 South La-
Salle gt., Chicago. The office will be in
direct charge of Edmund H. Eitel, Vice
President, who has been with the Pfan-
stiehl organization from its beginning.

Mr. Alex Poole, formerly with the
Kennedy Co. has been appointed District
Sales Manager with an office at this
address. Mr. Poole has been in radio
from its beginning and has a wide ex-
perience in radio merchandising. Mr.
Poole will make his headquarters in
Chicago, and his organization will keep
in contact with Pfanstiehl jobbers and
dealers in the five adjacent states.

About 7:15 |

The Magasine of the Hour
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Write for
$1.10  FREE

EVERYWHERE Hookup®

No rbeostat knobs on panels to turmn—no0 meters
needed—ne tube worry. One amperite, used
in series with eacb tube, inside the set, auto-
matically supplies just the nght cu-rent for each
individual tube’s greatest efficiency. Works on
thermo-electric prineiple.  Simplifies wiring. Re-
duces set cost. Proved in use. Adopted by
more than 50 set manufacturers. No set is up-
to-the-minute in design without it.

AMPERITE

Dept. R.A-4
50 Franklin Street, New York
“means n'gbt amperes”

RADIO

Storage “B” Battery
Lasts Indefinitely— Pays for Itself

heard of before. Recharged
at a negliginle cost. Approved and listed as Standard hy
Leading Radio Authorities. ipclud! Pop. Radio | aboraterics, Pop.
Sc1. Inst, Standards, Radlo News .. Lefax
portant inatitatons. Eﬁu\pved with Sofwd Kubber Cast, an jnsur-
ance aganst acid and leakage. Extra beavy glasa jars. Heavy
rugged platea. Order yours today! Just state namber of batterie
el ries
SEND NO MONEY L Sa vl e iy
order la received.  Extra Otfer: 4 batrenes [o scries (36 volts), §13.
Pay expresaman after examining batteries. 5 per cent discount far
cash :Pl.h order, Mail your oider fow
WORLD BAT IDERY COIL{PACNhY i
Jabash Ave. ept. 8 icago, Il
By 3¢ Pt Wi Rt g R
: iy . =, ), T2, m . ] - ! e
Prices: d-valt, 100 oD, T with Satd Rubber Basé: ;
FOR

World o

STORAGE BATTERIES ———— 4
(DA = WEAF > WN » W5 = Rit) = K60 = KFAF = WIY = KOP]

2 Cels
4

Vohs
E v and perfor

c. and other {m-

Did You Solve the Cross-
Word Puzzle?

At the left is the correct solution of the
cross-word puzzle published in last
month’'s RADIO AGE for the cross-word
fans. Most of the terms concerned radio,
and quite a {ew of the fans sent in the
correct solutions, although a few were
baffled by the abbreviations,

The names of the first winners will be
published in April RADIO AGE, along
with another puzzle for the “‘advanced”
radio cross-word students. If you
haven't vet tackled these radio brain-
ticklers, get your February RADIO AGE
and try your luck. Send your completed
puzzle to the Puzzle Editor care Radio

Age.
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The Best Radio Hookups

are in

RADIO AGE ANNUAL
for 1925

A Thirty-Two Page Blueprint Section
is Only One of its Many Features!

AMERICA'S radio fans have been quick to respond
to the announcement that the RADIO AGE
ANNUAL for 1925 is now on sale! Thousands have
already been sold, and universal appreciation is being

HE predominating feature of the RADIO AGE

ANNUAL for 1925 is the big, thirty-two page blue-
print section, consisting of sixteen full pages of blue-
prints of favorite hookups, from single tube outfits to

voiced for this biggest and best radio hookup book ever
placed on the market! Your radio library is incom-
plete without this comprehensive RADIC AGE
ANNUAL for 1925.

THE ANNUAL for 1925 is the result of three years
of constant rescarch work and experiments by the
staff members and writers of RADIO AGE. It is
the cream of the radio hookups that have made their
appearance since the birth of radio and have won
lasting favor with America’s millions of radio en-
thusiasts.

One hundred and twenty pages of new hookups,
construction articles, and kindred subjects in the radio
field compose the unusual contents of the RADIO
AGE ANNUAL for 1925. No other book has ever
been printed approaching its excellence. No other
book can be found that will give you such a variety
of hookups and “"How to build"" articles.

$1.00 a
Copy

RADIO AGE ANNUAL
FOR 1925

efficient neutrodynes, reilexes and super-heterodynes.
The kind of blueprints that made the RADIO AGE
monthly section the talk of the radio world. Use them
as actual working drawings. Every one of the hookups
in the blueprint section and in the rest of the Annual

has been thoroughly tested by experts in our radio
laboratory.

Complete instructions for building every kind of
hookup—f{rom crystal to super-het, are found in the
ANNUAL. The biggest dollar's worth ever offered
for home experimenters as well as experts.. The blue-

‘print section alone is worth many times the cost of

the book.

THOUSANDS of Annuals sold last year on a money-
back guarantee. AND NCT ONE CAME BACK!

Our first press run is but 25,000 copies. First names
on the list will get first delivery. Pin a dollar bill to
the coupon below if you want your ANNUAL NOW!

$1.00 a
Copy

Some of the Features You'll Find
In This Wonder Hookup Book

How to read and understand hookups.

How to understand radio phenomena.

Building your first simple set.

How to select the right receiver.

Substituting a tube for a erystal—building the first tube set.
How to amplify any kind of set.

Making a reflex set.

Building your first Reinartz set.

The renowned Baby Heterodyne No. 1.

Adding audio and radio stages to the Baby Het.
How to make a battery charger.

How to make a loud speaker.

back receivers, neutrodynes, reilex hookups, Baby Het No. 2, a
Wonder Super-Het, and others.

How to get rid of interference.

How to make an amplifying unit.

How to recognize and deal with every kind of tube trouble.
Another super-heterodyne for the super experimenters.
Hints on tracing troubles in super-heterodyne circuits.

A three-tube long distance regenerator.

A 3-tube set that easily receives KGO on the loud speaker

from Ohio.

Improving the ever popular Reinartz.

RADIO AGE ANNUAL BLUEPRINT SECTION v.vith such

AND MANY OTHER UP-TO-THE-MINUTE HOOKUPS AND
popular hookups as the aperiodic variometer, loop sets, feed-

ARTICLES.

ORDER YOURS NOW'!
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RADIO AGE ANNUAL COUPON
RADIO AGE, INC,,

500 North Dearborn St., Chicago, [Il.

Gentlemen: [ want to be one of the first to get the RADIO AGE ANNUAL FOR. 1925.

] Enclosed find $1.00. If
I am not satisfied with the ANNUAL [ will return it within five days and you will refund my dollar.

Name

Address. - e e

City.
3-25

...... State..
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Radio 1s becoming as much of a houschold con-

venience as the telephone. It should be
just as dependable and true. Quality of tone is the
supreme test. Distance can always be obtained by suf-
ficient amplification. The problem is to securc dis-
tance without distorting or blurring the tone.

For ears radioengineers haverealized this.
y While the public was going wild
over reaching out for distance, they were quietly ex-
hausting every resource in experimentation to over-
come the internal noises which increased with every
new stagc of amplification. The same steps which
amplified the tone also amplified the stray oscilla-
tions within the set itself, as a by-product.

NObO d knew how to prevent them.

y Various means were
employed to choke them or neutralize them. Poten-
tiometers, extra condensers, complicated wiring were
employed with only partial success. They work only
when perfectly adjusted, and their operation inter-
feres with a perfectly pure, free, flexible tone. By ab-
sorbing the true signal as well as the stray energy,
they lose or blur those delicate overtones which make
real music. They cannot prevent the conflict which
occurs in the circuit between the forward stream of
radio energy and the feedback of stray energy, blot-
ting out the overtones.

was this: No struc-

The real trOUble turally correct

long-distance radio system had been designed. All de- ;

Brings out the
Overtones —

the Rich Timbre
of both Music and

the Human Voice

signs up to date generated feedback of stray energy
which chattered, howled and squealed unless choked
down or necutralized; and ragio reception, while
accomplishing wonders, was still a makeshift.

A New Capability in Radio:
Overtones

Perfectly Reproduced

Pfanstiehl’s big contribution to radio lies in his dis-
covery of the real causes of oscillations and his com-
plete elimination of them by a circuit system which
KEEPS THEM OUT. Nochoking or neutralizing ele-
ments are any longer needed. No adjusting is required.
The receiver is always at its best. Tuning and opera-
tion are absolutely quict. The tone or voice comes in
sweetly, in all of 1ts natural richness. All of the over:
tones are perfectly reproduced, exactly as transmitted.
This is true of long distance. High amplification
doesn 't distorz. His invention has turned radio from
a stunt device, for fans to play with, toa dependable,
enjoyable and trouble-proof instrument in the home
—the thing it should be and was destined to become.

See the new Pfanstiehl at your radio or
music dealer’s. If he does not have one
toshow you, we can quickly get it to him.

Dealers: Write for*the Pfanstichl proposition,

PFANSTIEHL RADIO COMPANY
Highland Park

22Second Street 1llinois

OVERTONE RECEIVER

A 5-tube Receiver using the new system of tuned radio frequency
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Big ReductioniAnFamous 'ﬁlg(‘lgnggds oge;nl%acdgg

A one-tube radio
that easily brings
in distance with

The two-tube
wtility radio.
Let yosir dealer
hook it up in
his store.

distance with the
loud speaker.
Becoming more
popular every
day-

N
Now -EROSLEY

TRIROYN”

$ o The biggest selling high.
rade radio on the mar-
et. Distant loud speaker

reception under all condi-
tions.

‘The biggesat selling high grade recciver on the market
—the Crosley Trirdyn—reduced from $65 to $50.

The Trirdyn Special—the beautiful Model with cabir
net to house batteries—formesly $75, now $60,

The Crosley 51-P, a tremendous seller at $25, reduced
to $23.50,

We unhesitatingly state that these sets, together
with the other Crosley Radios, represent the biggest
values ever offered.

CROSLEY RADIOS JUSTLY POPULAR

Only the less expensive Crosley Radios have exceeded
the Trirdyn in sales, This deserved popularity of the
entire Crosley line is the result of extraordinary per-
formance at a very low price.

Crosley Radiocs cost less originally, use fewer tubes
gnd consume much less battery current. At the same
time they give results not equalled by receivers costing

. a great deal more and using two or three additional

tubes.

The unique Trirdyn circuit—a combination of Arm-
strong Regeneration, Radio Frequency Amplification
and Reflexed Audio Amplhfication—has proven . beyond
a doubt that the features of selectiviry, volume and
case of operation can be obtained with three tubes

better than heretofore has been possible with five or

even six, =

Hundreds of voluntary letters have come to us, tell-
ing of the unparalleled foreign reception during inter-
national test week with Trirdyns and all other Crosley
Radios; even the little one-tube Crosley 50 at only
$14.50.

It is this continued remarkable performance that has
created such & tremendous demand for Crosley Radios.
And it is this great popularity that now allows us to
decrease our production costs and pass this large saving
along to ou.

NEW CROSLEY MODELS

In order to allow ecven a greater sclection, three new
Crosley Radios bave been added to our extensive line.
Taking its place with the well known Crosley 50 and
Crosley 50-P is the leatherette covered. ore-tube 50
Portable, a utility set in which the dealer can quickly
make the necessary connections and allow ¥ou to carry
it home complete,

The New Crosley 51 Special, a two-tube receiver sim-
jlar to the Model 51, is housed in a cabinet large encugh

' to hold the necessary batteries and has a sloping panel.

Similar to the Crosley 52, but with sloping panel and
czbinet to house the batteries is the new Crosley 52
Special.

These additional receivers make the Crosley line abso
lutely complete—a radio for all tastes and every pocket-

See illustrations for prices.

No matter what appeals to you most in a radio, you
will find that point outstanding in a Crosley.

Most VE'OOd dealers handle Crosley Radios.

You Will Make No Mistake in Buying One.

All Croslev Receirers coninin the famous Armsirong Regeneratire cir-
cuit, and ore licensed under the Armstrong U.S. Fatent, No. 1,113,149
As is oustomary, prices shown do not include tubes, phones,
loud speakers or batteries
Prices West of Rockies, add 10%.

The new
leatherette
covered one-
tube utility set.
Will give the
same results 32

the Crosley 50,

Y 5 Specia!

Sampe as 51 in new
sloping psnelled cab-
i_.et which housesall
neccssary batteries.

The Crosley 52
in néw cabinet
to house batteries,
lu_

sloping
panel,

From a small beginning three and a hall yecars ago,
Crosley Radlo has grown until it now produces more sets
than any other concern in the worid. The present produce
tion—nearly 5000 per day—is probably trom two to three
times as great as that of sny other radio manulacturer,

Crosiey owns and operates the new super power WLW
Broadcasting Station focated at Harrison, Ohlo. remotely
controfled from studios in one of three large Crosley owned
manufacturing plants In Cinclanati.

“TRIROW Special

Same as the Triedyn in
beautifully finished large
cabinet to bold the bat-
teries.

The loud speaker shown is the wonderful new Crosley loud speaker that is to be announced in the near future

Write for Complete Catalog

THE CROSLEY RADIO CORPORATION

363 Sassafras Street

“

Powel Crosley, Jr., President
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