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¢-301-A% |
AMPUIFIERR, |
PIL. VOLTS.

FiL. AMP____;:. .
PLATEY,. 2012

| CUNRINGHAM *
3 Y .y
Zi]{,,m“ /.. DETECTORAMPLIFIER |
m:.,{/ TYPE C 301 A
SAN FDANC|5C°_CM TATENTED

Since 1915—
Standard for all Sets
Types C-301A : C-299 : C-300 : C-11 2C-12

\
In the orange

and blue carton
Price $3.00 Each

Sensitive as a Bare Nerve
Delicate as a Spider’'s Web
Enduring as the Brute

CUSNINGHAM |
DETECTOR TUBE
TYPE C-300
PATENTID

A single inferior tube in any socket of your
receiver and you might just as well try to
get a resonant, clear-ringing tone from a
cracked bell.

When you neglect the tube, you endanger
the entire performance of your set. In mil-
lions of American homes—where radio rules
supreme—perfect reception is made a cer-
tainty by Cunningham Radio Tubes.

182 Second Street

f '. \ Home Office: y Chicago
-’C,UNN[N(,HP\MR San Francisco New York
berecToR-AmPLFER

TYPE C 12
BAT N TED

Patent Notice: Cunningham Tubes are covered by patents dated 2-18-12, 12-30-13,
10-23-17, 10-23-17, and others issued and pending.
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The Tower Meistersinger ILoud
Speaker represents the heart’s de-
sire of every radio enthusiast who
is satisfied with nothing less than
the best. Equipped with the famous
Tower adjustable unit, the wonder-
ful tone quality is amplified to the
maximum degree without distortion
through the full throated goose neck
and scientifically proportioned bell.
An object of beauty, the Tower
Meistersinger, with soft tone golden
lacquer base and dark mahogany
finish bell, is the outstanding value
in radio today.

On sale at all good Radio Dealers.

RGN SCIENTIFIC =7 &
LITTLE SPITFIRE HEAD-SET ’;’% e
LOUD SPEAKER TOWER

SCIENTIFIC

TOWER SCIENTIFIC
PHONOCRAPH ATTACHMENT.

fMeigterginger |
| Speaker

[ (The Grealest Singer)

THE TowER MFC.CORPORATION
98 BROOKLINE AVE
BOSTON MASS

Wop,LDs GDEATEST LOUDSDEAKER VA
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{n Our Next lssug E

The Piezo [Flectric Oscillo-
araph, by Prof. C. B. Bazzoni.
tells low 'the amateur may con-
struct simply this usually com-
plicated piece of apparatus. One
oi the most interesting articles
Rano News has had the pleas-
ure of publishing.

The $15,000 Radio Shower
Contest will be announced in the
next issue. This 15 something
new in o the contest  field and
promises to be extremely inter-
esting.  Don’t miss it!

Static and Weather Forecust-
ing, by 8§ R. Winters, will open
another new field in the use ot
radio. This is a recent develop-
ment of Government investiga-
lors.

AMr. Sylvan Harris will give @
complete and detailed discussion
of the design and constructini
ot the latest advance in variable
condenser construction and de-
sign. The possibilities of this
condenser should interest every
set builder and owner.

~]

AT

.-' ‘;l
G

s |i A New Automatic  Tickler
, i Control which  simplifics  the
2 Ao | operation of regencrative scts
- =20 : .
e =) will be completely desecribed.
— -
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Volume
Control

Controlling Audio Amplification
in a New Way

ITH the Synchrophase, volume is con-

‘ trolled by an exclusive feature which %é

1 makes possible six graduations of volume with- 519,
out changing the character of the sound. This i
is done gradually and not by the abrupt and g
distorting stage-to-stage method common to &
most receivers. )

Sound can thus be modulated at will to please

the ear.

Ask your dealer to demonstrate
this and other Grebe features

A. H. GREBE & CO,, Inc.
: Van Wyck Blvd., Richrhond Hill, N. Y.
-1 Western Branch: 443 So. San Pedro Street, Los Angeles, Cal.

This company cwns
and operates station

WAHG

S T
)

R

=

D o

~— TRADE

MARIK —

A

By

Exclusiveness is s,
o Reg. U. 8. Put, OfF.
a virtue only as

P

- . . § ST - L
st At A S L O IR i L LA A

: it benefitsothers. All Grebe ap-
4 paratus is cov-
i" (?‘T 1 W ered by patents
b > ,"\ granted and
1 1 pending. o

Synchrophase with
battery base. Also
supplied without
base.
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1 am averaging  anywhere from
$75 to $150 a month more than I
wag making before enrolling with
you. I would not consider $10,000
too much tor the course.
(Signed) A. N. Long,
Greensburg, Pa.

The N, R. L course is by far the
best, I have made very pgood
moeney and enjoy myself in  the
Radio game. A thorough train-
ing from the N. R. L. will set
any man well on the road to hap-
piness and nrosperity in the Radio
world.

Tawrence Vanek,

Tows City, Towa.

Before I enrolled with you I was
making $15 a week on a farm.
Now I earn from $2,080 to $4,420
a year. And the work is a hun-
dred times easier than before.
\mce Eraduating a little over a

r ago, I have earned aimost
\-1 000 and I believe the course
will be worth at least $100,000 to

Geo. A, Adams,
Tamaqua, Pu.

me,
(Signed)

*

T
h_.:v/

b
1

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

has benefited me approximately
%5.000 over and above what I
would have earned bad I not
taken it. T. Winder,

Grand Junction, Col.

Prepare Yourself For Radio
— the New Profession

Many N.R.I Graduates Now Earning From
$5009 to $20099 a Week

HE biggest, best-paying field

open to ambitious men today.

Thousands needed at once for
pleasant, interesting jobs. High Pay
-—Short Hours. No experience re-
quired. Learn in your spare time at
home.

[lere is work that is fascinating, new
and easy—an industry which is growing
more rapidly than any other in the world
today—an industry that offers you the
chance of a lifetime to “get in on the
ground floor” and make big money.
Right now, thousands of trained men are
needed in all branches of the business.
Radio operators, Radio engineers, sales-
men, mechanics and Radio executives
are scarce and receive wonderful pay
Are you going to shut your eyes to this
wolden opportunity when there is a quick,
easy way to get one of these splendid
positions ?

You can train for this “big money” field
right in your own home—in your spare
time. No matter how little you know about
electricity or Radio, the National Radio
Institute—the largest and best school of
its kind in the world—will guarantee to
give you a thorough Radio training in a
few short months.

Salaries Doubled and
Tripled

Since *he National Radio Institute was
founded in 1914+ over 15,000 men and
young men have taken this short-cut to

Success in Radio. They are enthusiastic
about this wonderful Course.

E. W. Barnes, Norfolk, Va. writes:
“During my spare time, I make about
as much repairing Radio sets and build-
ing them as my regular salary.”

In a letter from Arthur Ruse, of Toronto,
we read that he has doubled his income
since mastering Radio and that he earns
from $50 to $100 a month in his spare
time.

This page contains only a few of the
thousands of letters we receive from suc-
cessful graduates. Hardly a week goes
by without our receiving urgent calls for

which qualifies you for a Government First
Class Commercial License and really gets
you the bigger paying jobs in Radio.

Send Today for Free Book and
Special Short-time Offer

Don’t rely on this announcement for a
true picture of the opportunities in Radio.
Simply mail the coupon and we will send
you a big free book, “Rich Rewards in
Radio,” which will show you actual proof
of the big money being made by our grad-
uates today. It will describe the course in
full detail, it will tell you just how much
you can earn in this fascinating profession.

our graduates. Best of all, you will get
“We need the the details of our Spucial
services of a . Reduced rate whica is
coempetlem sRadio Study In Your Spare Time being offered for a short
Engineer.” At Home time. So mail the cou-

pon now! Make this

“We want men
with executive
ability in addition
to Radio knowl-

branch
were never so high,

edge to become !
our local manag- ever time you can
ers.” “We require spare, so that you

will be able to qualify

services of g
(B for the position you

resident H
several  res (yi’e want when the time
demonstlatqrs - comes. Only an hour
these are just a or so every evening

few small indica-
tions of the great
variety of oppor-
tunities open to
our graduates.
This is an ab-

will quickly prepare
you for Radio—a
profession you cannot
fail to find fascinat-
ing and pleasant.
Don’t handicap your-

self; start at once
solutely complete and advance with
Radio Course the others.

now being offered

This is the time to go into Radio. Big
opportunities are now open in every
of the work,
\ The thing to do
is to begin studying at once, in what-

your lucky day!
The National

Radio Institute

Dept. 13JB
Washington, D. C,

R O S e R B mm A

and salaries

The National Radio Institute,
Dept. 13JB, Washington, D, C.

I am interested.in Radio as a profession.
You may send me, free and \wtllout obliga-
tlon your interesting book, “Rich Rewards
in Radlo” all information about your spare
time, home study plan and about your f{ree
employment service. _Also, the details of
your Special Offer.

B
B
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Time and Postage Saver
N every issue of RADIO NEWS

you undoubtedly see numerous
articles advertised about which you
would like to have further information.
To sit down and write an individual
letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite
a task.

It the advertiser requires any money or
stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

We will transmit to the various adver-
tisers your request for information on
their products.

This service will appear regularly
every month on this same page in

RADIO NEWS.

If there is any Manufacturer not ad-
vertising In this month’s issue of
RADIO NEWS, from whom you
would like to receive literature, write
his name, address and the product in
the special section of the coupon below.

As a special service to our readers, we
will write the letters for you, thus sav-
ing your time and money.

Just write the names of the products
about which you want information, and
to avoid error the addresses of the man-
ufacturers, on the coupon below and
mail it to us.

A4

TEAR ALONG THIS LINE

READERS’ SERVICE BUREAU,
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y,

Please advise the firms listed below that T would like to reccive detailed information on their product as

advertised in the ... .. issue of RADTO NEWS,
I=7> DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS

If Catalogue
of complete
line is want-
ed, check in
this column

NAME ADDRESS

(Street — City — State)

List here specific article on
which you wish literature.

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month’s issue.

NAME

Tf vou are dealer
check here.

ADDRESS
(Street — City — State)

www.americanradiohistorv.com
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CHRISTIANITY
ON BROADWAY

Excerpts from editorial in
The Daily Reporter, White Plains, N.Y.
By W. Livingston Larned

N unusual project has been set in
motion in New York. A “Busi-
ness Building” is to rise on Broadway,
at 173rd Street, dedicated to Christi-
anity. To be known as the “Broadway
Temple,” it will contain a church, of-
fices, auditoriums, schools, hotel accom-
modations, cafeterias, etc. And to a
large extent, it will be erected by pop-
ular subscription. Individuals buy
bonds, representing a 5 per cent 1n-
vestment and the total cost will be
approximately $4,000,000.

It is the first undertaking of its kind,
and has so many amazing features that
we will do well to observe some of
these innovations. For this is a combi-
nation of church and skyscraper. Busi-
ness and Christianity will be housed
under one roof.

This Broadway Temple is,in a sense,
a gigantic symbol of the uncontrovert-
ible fact that Godliness can and should
be continuous.

Broadway will be the better for a sub-
stantial reminder of this Holy Presence.
From every vantage point, on sunny
days, or nights filled with the sinister
menace of storm, a highAlung cross of
unquenchable light will be wvisible,
glittering against the heavens. And
he will murmur to himself reverently,
“The Holy Spirit bides with me wher-
ever I may be, walking or sleeping.”

Broadway Temple will cover 26,000
square feet of foundation space, facing a
whole block on Broadway. It will have a
beautiful tower, 24 stories high; six million
people will see a revolving cross of light,
34 feet high, on its topmost pinnacle. The
church auditorium will seat 2200; there
will be Sunday school rooms, a social hall
and every modern convenience for reli-
gious and community work. An apart-
ment hotel in the tower is to contain 644
rooms, public offices and dining halls.
Apartments for housekeeping in the two
wings will accommodate 500 persons. And
there are stores fronting on Broadway.

In exploiting this magnificent and am-
bitious plan, its sponsors say: “A 5 per cent
investment in your Fellow Man’s Salva-
tion, Broadway Temple is to be a combi-
nation of Church and Skyscraper, Religion
and Revenue, Salvation and 5 per cent—
and the 5 per cent is based on ethical
Christian grounds.”

Broadway Temple is more than a revo-
lutionary idea, more than a sound invest-
ment, more than an architectural wonder
of the age; it represents a spiritual stepping
stone in man’s climb upward to the Cross.

“Buy These Bonds
and Let God

Come to Broadway”

A —

Religion and Revenue
Glorified by a W onderful Ideal

The Directors who will conduct this business entetprise, the men
with whom you, as an investor, will be associated, are some of the
keenest and best-known business men in New York. They are

President: Ellis L. Phillips,

Pres. Long Island Lighting Co.
Arthur J. Baldwin, Vice-President
McGraw Hill Publishing Co.

Carl H. Fowler, Vice-President,
Fowler & Holloway
Samuel McRoberts, Treasurer,
Chatham & Phoenix Nat'l
Bank & Trust Co.
W. R. Comfort, President,
Reid Ice Cream Co.
Charles A. Frueauff,
Frueauff, Robinson & Sloan
Frank De K. Huyler,
President of Huyler's
E. V. P. Ritter,
Formerly Pres. Grand Central
Palace
M. G. Collins, Vice-Pres., Broker
Watson S. Moore, Vice-President,
Formerly V.P.U.S. Grain Corp.
Frederick Kraft, Secretary,
Kraft Cheese Co.
Hon. Royal S. Copeland,
U. S. Senator
Lamar Hardy,
Former Corporation Counsel
Robert H. Montgomery,
Lybrand, Ross Bros. & Mont-
gomery
W. P. Tanner,
W. P. Tanner-Gross Co.

BROADWAY TEMPLE

A Twentieth Century Cathedral, Church,
Hotel, Stores, Apartment House_;
Self-Supporting, Community-Serving

Why this is a SAFE Investment

Merely as an investment the Bonds of the Broadway Temple are
inviting as a business proposition. Ewing, Bacon & Henry, real
cstate experts, in a letter to Donn Barber, the architect, set forth
the following conservative estimate of income:

Rental from stores

Income from two apartment houses
Income from apartment hotel

Total annual income .
Total expenses and interest and taxes .

. $27,500
. 166,290
. 402,300

$596,090
. 470,500

Leaving a net surplus for the bond holders of $125,590 annually

1 hereby subscribe to $

Name

GEN. SAMUEL McROBERTS, Treas.
Chatham & Phoenix National Bank & Trust Co.
149 Broadway, New York City

GOLD BONDS, income bearing at the rate of 5% per vear. I agree to make pay-
ments as follows: 109 of total amount when my subscription is accepted, and
10% every sixty days thereafter until paid in full.

IF YOU WANT DETAILS ONLY, SEND COUPON BELOW

—Before ] send in my subscription, please send complete details showing how I
may make this investment with safety of principal and interest at 5%.

in Broadway Temple Second Mortgage

Address

City

State
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RiCO-DyIle(rddio frequency)De Luxe

FOR THOSE WHO WANT TO BUY ONLY
THE COMPLETE RICO-DYNE KIT

I f%ﬂ?éd‘

{ ax T

A
L&
C()MI’LP TE KNOCKDO V'

m RICO-DYNE =

{
i} i

THIS \VONDER!-UI 'iFT

R et :
i e = )
.":::II*'::?%T_;' = T g; \.-1 h-\lx"_'?_

MW' il
138.75

Here is just what you want. The
necessary parts to build the famous
Ricodyne Receiver.

Equipped with the famous MELO-
TONE unit space for “B”Batteries
built in mahogany cabinet

De Luxe radio frequency receiver, composed of a beautiful,
spacious, genuine mahogany cabinet, the famous Rico-Dyne
improved, clear-toned receiver and the Mlelotone, the muaster
reproducing unit—what more could anyone ask?

It's an ideal for your home—a beautiful cabinet—a well-known,
reliable set, giving clear tone, plenty of volume, distance at will
and long lastmg service.

It is the ultimate in new 1925 receivers—the hest that radio offers.

Send for our literature and prices.

The Headset of
Real Value

~ o _
Rico-Fones
““the nation’s favorite headset’’

Probably the most popular headphones made, 500,000 Rico Fones are serving
in every nook and corner of the world. There has never been so much quality

Rico TFones, America’s Favorite!

$2.95 put in a headphone at such a small price. For better tuning and distance, use

RADIO IND USTRIES GCORP.

131 Duane Street : :k NEW YORK, N. Y.
Export (Ricotrade) Cable Address Bently Code Used

DEALERS — JOBBERS — DISTRIBUTORS

) Wire immediately for our interesting new sales proposition.

WWW.americanradiohistorv.com
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Rico-Dyne—Standard

Marvelous tone, Inexpensive
Receiver in solid mahogany cabinet

‘I'he combination of Rico Celluweld Low Loss Coils and

Variable Condensers is mechanically perfect. The Coils are
welded firmly to the support of the rotor plates, a new principle.
( Patents Pending.)

Selective and non-oscillating, the Rico “Auto-Balanced” Tuned
Radio Frequency Set accomplished by carefully setting the
neutralizing angle of the Coils at the factory; remains perma-
nent due to the Celluweld process.

These and other features are all combined to give the radio
buyer the very finest in improved 1925 Receivers.

MELOTONE

UNIT

Melotone — the perfect reproducing unit— for
loud speakers, phonographs, etc—is a standard
Rico product that is guaranteed by the complete
success of thousands now 1n use. Melotone 1s
known throughout the radio trade. It is used
everywhere. It has all the qualities of $10 and
312 units. $7@

Consoie

*100

Rico-Dyne- Aristocrat

Equipped with MELOTONE
unit and space for all batteries—
a beautiful piece of furniture
for the home

The most recent Rico-Dyne acquisition—a
thoroughly finished Receiver for those who
desire the best that radio has to offer in the
way of quality, appearance and efliciency.
The Aristocrat is of solid mahogany—an 1n-
strument of grace and beauty.

Equipment: Rico-Dyne auto-balanced re-
ceiver, spacious battery compartment, Melo-
tone unit and loud speaker.

20

RADIO INDUSTRIES CORP.

131 Duane Street 39
Export (Ricotrade) Cable Address

NEW YORK, N. Y.
Bently Code Used

[ R

|
i
i

T e A R

e
Perfect

I
\

DEALERS — JOBBERS — DISTRIBUTORS

Wire immediately for our interesting new sales proposition.

Adjustable
\Phonograph Attachment

www.americanradiohistorv.com
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Somerset
Model 5

Self-
Speaker

SomersetS
elfspeaker

PATENTS PENDING

The Ultimate in radio frequency receivers

Somerset Self-Speaker

WITH SELF CONTAINED LOUDSPEAKER

There are other radio receivers as good as Somerset but they cost more.
There are other radio receivers at the same price as the Somerset—but
the quality is lower.

We do not claim to make the best receivers nor the cheapest receivers—
for both of these are doubtful distinctions.

But we do believe we are the first to introduce a complete line of distinc-
tively high quality, cabinet-enclosed radio receivers at prices which the
average purchaser can afford.

We do believe we are pioneers in the field of honest prices for
good design, good material and good workmanship—in the field of

L/IQ/iull value radio receivers.

wi% TRUTH IN RADIO This is the Somerset policy; to give the

radio buying public, so long confused
and disappointed by extravagant and mis-
leading claims, the assurance of heonest
value for every dollar spent.

%W
U1,
JLUUUW‘U‘U‘L_,“LJﬂmr
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The only 5 tube Radio Frequency

Receiver with self-contained loud speaker

Every now and then someone brings forth an idea of such obvious value that its merit is in-
stantly recognized and everyone wonders why it wasn’t done before. This is exactly the recep-
tion that has been accorded the SOMERSET SELF SPEAKER-—the perfect Tuned Radio
Frequency set.

We offer this SOMERSET SELF SPEAKER to the discriminating public, knowing full well
the public’s demands. This is the only five tube receiving set on the market that is sold as a
complete unit including built-in loud speaker. It is the ultimate result of painstaking endeavor
to offer something worth .while.

Briefly, its specifications cover only standard parts and material: Bakelite Panel fully engraved,
condensers of the highest quality—low-loss type—our own calibrated transformers, and only
the finest sockets, binding posts, etc. The cabinet is a work of art, beautifully polished and
finished in mahogany.

et
o
OTHING cheap about this set—EXCEPT THE PRICE. Never before in ‘7
Nthe history of Radio has a 5-tube first-class set, with a built-in loud speaker
sold at such a low price. ‘ 3

THE PERFECTLY TUNED RADIO FREQUENCY SET

On all these counts—and more—SOMERSET Radio Receivers challenge comparison, feature
for feature, with any others at or near their price—bar none.

It needs no argument nor persuasion—every SOMERSET Radio Receiver speaks for itself— i
a piece of fine furniture enclosing an instrument of super-craftsmanship. [

HE new Somerset Self Speaker has a built-in cabinet type loud speaker of an entirely

I new design. Sounds roll out, not with a nasal tone, but in a clear and correct modulation.

RANGE OF SET_With this set in New York we have brought in, in poor radio loca-

tions, stations 1500 miles away, on the loud speaker The set tunes extremely sharp, and long-
distance stations can be logged while locals are on the air.

BACKED BY THE SOMERSET GUARANTEE

We will cheerfully and promptly make good any SOMERSEI SELF SPEAKER which does not fully measurc
up to the purchaser's expectations of quality and value. This guarantee means exactly what it says, without

reservations.
EASY SELLING FEATURES

Every woman recognizes at sight the superior lines and finish of SOMERSET cabinets. They're distinctive
in their rich hand rubbed mahogany finish—an artistic addition to any drawing room.

The receiver is worthy of this fine setting, finest of materials and parts, superior workmanship and finish, pains-
taking care in the little details which mean so much in results.

NATIONAL AIRPHONE CORPORATION *9
18 Hudson Street, New York City MAIL TODAY FOR

Without any obligation to me, send full details and PROFIT PAY

information on the Somersct line and remarkable
Dealer Service. You wouldn’t pass by money that would be

NAME -« v v oevaeeonens, e yours for the picking up—don’t pass up
4 this chance to earn of profit opportu-
Address . o.iii i e nity.—Fill out and mail Coupon
Ci NOW.
Iy . . ose Sn . AP L ol PYT- OIS weeeseaa
Prices subject to change without notice. J

NATIONAL AIRPHONE CORP

Manufacturers of Somerset Radio Receivers
18 HUDSON STREET, N. Y. CITY

Prices West of the Mississippi-—add 109,
© 1925 National Airphone Corp.

__mﬂﬂ.ﬂfu“f”
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All of our Kits contain complete parts for receiver, including drilled
and engraved Bakelite-Dilecto panel, finest, roomy mahogany finish
cabinet. simple mew-style blueprint and instructions, everything—
nothing more to buy., All parts highest grade—advertised, well-
known, reliable, dependable—fully guaranteed by manufacturers and

MM A S A S S S A S S A G G S e e e e e e e i e e A e ———————

PRICES SLASBED FOR QUICK ACTION!

To get you started dealing with us, we have slashed the prices on these most pepular four kits. But
your order will have to be sent by July 31 when our regular catalog prices will again be in effect.

Look at the list prices—then our low catalog prices—then see the big cut we have made to give vou an inducement to order quick!
Your chance to get the best kit at a big saving!

Take it!

ourselves, Look at these brands: Bakelite-Dilecto, Sickles, Gen-Win,
THammarhind, X-Lab, Amplex, Chelten, Bakelite, E-7 Toon, Pacent,
Amperite, Amseo, Bell, Carter, Improved, Smilear, Bradley, Electrad,
Hileo, Dubilier, and the like. which we give you. You cannot get
better kits anywhere than here!

Our New Method of Wiring—Perfectly Simple—No Radio Khowledge Needed
No solder—No bare wires—INo poor connections—INo dissatisfaction.
No tools needed except a common screw-driver and common pliers.

All connections are made by the use of our flexible, insulated eyeletted connecting wire in place of bus bar or wire, and solder.
fraction of the time usually required when using the old fashioned way. And when the job is done it is neat and your connections

And in a
are tight,

... 2-Tube Roberts Knock-Qut
S ESIL Spl, 24 329 iz,

sets REGARDLESS OF
NUMBER OF TUBES!

Combines prineciples of Reflex, Neutralization, Tuned Radio Fre=
quency, Regeneration (without blooping), and Push-Pull Amplifica-

tion, Smooth-working—easily tuned—non-howling—non-squealing
—mnon-reradiative. Guaranteed absolutely to give entire satisfaction.

See what Toubleday, Tage & 'o. through Mr. Arthur H. Lyneh., FEditor of their
magazine, “"Radio Broadcast,” say about the Radio Broadeast’s sensational 4-Tube
Knock-Out Set developed hy Walter Van B. Roberts:

""Tube for tube, dollar for dollar, result for result, we will stack it up against any
receiver for home construction ever described by any radio publieation and gamble that
it comes out winner.” .

MR. LYNCH ADDS—READ IT!

“'It is the hest we have cver seen—and we have seen and oberated almost every type
made and used during the hast twelve years. It has pulled in forty.six stations on a
loud speaker with two tubes, using an indoor antenna. Its signals have been heard

throuth the air more than a quarter mile, It is not merely the best four-tube receiver,
but the best by o very good margin.”

CUSRTOMERS PRAISE IT!

“The set is all that is claimed.”” *‘Selectivity is better than that of my 8-tube
super-heterodyne.”” "I get the distant statlons with the same clarity and volume as
the local stations!" "It is o wonder in_xensitivity, good volume, ease of tuning and
tone quality.””  *1 have followed the developnient of the Roberts cireuit with results far
heyond all expectations. I was skebtical as to the unusual operation that it was said
1o have accomblished. Tteeently I have received KGO four times. Once 1 received it on my
Dictogrand lcud speaker, using only two tubes!’”’

__Received Eurepe in recent transatlantic tests. The set you have been hoping for!

List price. $44L69; our regular cataloy price, $48.56—Special price

6-Tube Troradyne Super Radio
Very popular., Many de- Spl $56i0_ Postpaid

sirable features. Set has Kit Z K 4477
received London, Range 3500 Miles

i -
Superior fo Standard Surer-Heterodvne

This_wonderful 6-Tube Set brings in Station KFKX (Ilastings,
Nebraska), 1200 miles away, in New York City, clearly on a loud
speaker, using only a small loop aerial.

Speeial Features: Only six tubex. but equal to many sets of 8 to
10 tubes—Selectivity is unusual. cuts through local stations—>Maxi-
muim - sharpness—Only two dials—Maximum volume—Does not
radiate—Tuned intermediate frmlsfurmers-Easy. to .cnnst}‘nct—
Simple to operate—Great clarity—Permanent logging of stations—
Receives on loop aerinl—Long distance on loud speaker.

Read This Expert Testimony: ‘Termit me to say I prefer the Tropadyne to anything
I have ever used, and I have been in the game nearly three ¥Fears, and have assembled,
used or repaired at least a dozen different circuits, including some of the better-known
factory sets. With one stage of audio, on a loop. the volume is fully equal to a
five-tube neutrodsyne using a long aerial. I have noticed that static does not seem to
be amplified at all in the radio frequeney stages, which is surbrising to me, since I
had thought that static disturbances would be amplified in any type of transforner,
radi¢ or audio. I have, however, found that ¢ven on the samo aerial the Trobadyne
does not amplify static as much as a four-tube tuned radio frequency-set, using two
stages audio.” M, ¥, Adams, Post Office Building, Fatonton, Georgia.

Your money refunded if this set does not satisfy you in all respects
—if vou do not declare the Tropadyne to be the best radio set you
have ever heard. List price, $69.24; our catalog price, $50.50.—Special

Postpaid—Kit Z K 6996
Range 1000 Miles on Loud
Speaker

3-Tube LoLos
Explorer~Spl.

to July 31, only $13.50.

Positively a  “hum-
mer!””  We have never
tested an outfit at any-
where near our price
more suitable for long
distance broadcast re-

less 3-circuit tunmer, a
low loss condenser, low
Joss sockets, ete. Spe-
cial Features: Sensitive
~Neleetive — Clear re-
ception—Simple te con-
struet—simple to oper-
ate— Dependable— Low
loss design—Receives
Solong distances—l(}rm(§
g %&w volume. Stations logge
| T on ‘‘LoLos Explorer’ in

] P e o 2 hours at New Yok
City by one of the editors of ‘‘Radio News,”” all on TLoud Sbeaker: WJIZ, WEAF,
WFEFBIH, WQAO, WIY, WGELS, WHN, New York City; WFAM, St. Cloud, Minn.;
WEBH, KYW, Chicago; KDKA, Last Pittsburg, T’a.; WTAS, Elgin, JIL; W, X
Cleveland; WIT, Philadelphia; WOC, Davenport, Iowa. List brice for parts, $37.
Our catalog priee, $30.25. Special Price to July 3ist, only $26.50.

v

ception. Contains a low .

Postpaid
Kit ZK 9182
Range 1500 Miles

1-Tube Single
Circuit—Special

Has many adrantages
over other tyhes. Just
right for one who wants
a set to learn with with-
out having to invest very
many dollars, Think of
the low cost.  Probably
the most popular eircuit.
Simple {o construct with
our ‘‘No-Sod-er’” econ=~
necting wires. You can
do it in a half hour or
s0. Look at the bicture.
Hee how few wires, Sim-
plest io operate. Re-
ceives up to 1,500 miles
in faverable eonditions.
Sweet tone, Plenty of
volume. This offer as
well as all of our offers
of Kits includes a nicc, roomy eabinet. Order this Kit and let us become acquainted.
You will be pleased. Shinped on approval, no meney in advance. List price, $18.49;
our catalog price. $11.79—Special Price to July 31, only $10.50.

Price to July 31. only $56.50.

ORDER DIRECT FROM THIS AD
BE SURE TO SEE No Money in Advance—Shipped on Approval—We Pay WE |§HIP
OPPO;rI:E PAGE Transportation—24-Hour Shipment—Satisfaction or Money Back. 24 HOURS
“* . Send for CATALOG---36 pages, 7x10---FREE
FOR NEW Filled with big bargains in Kits, Parts and Accessories. Satisfaction
“RASCO’’ GOODS You need it. Send today! Guaranteed

A R e ae

" RADIO SPECIALTY CO.. Kit Div. 679R, 245 Greenwich St., N.Y.
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Order direct !
from this page.

SPECI{AL PRICES FOR JULY

Mone
[ goods

ALL GOODS SENT PREPAID IN 24 HO

y refunded if
do not satisfy

Dial Marker Vacuum Tuhes
E!::e b‘lfccilitﬂ‘gnifg;}]'}jz you|anly best mako tgbes car-
Jhst arill a hole in the|ie] in stock = Any tube
panel and mount _the|'¢Placed if defective. pr
marker above the dial, |viding filament lights.

Nickel plated and polished SPECIAL PRICE

! Melotrne Loud Sneaker

Cockaday Coil | Tapped <B”

The greatest and most We positively cuarantec tormer

bowerful  loud speaker |[Guarantced best ma]\e these batteries to be of No better Transformer
phonograph  attachment [Three windings of No. 13 q4ne fife.  We carry onis made. Ilighest class ma-
made. If, after five days |Magnet wire. Has brassjfroch stncks, A1l with tans terials. Impregnated coils.

trial, you do not proclaim [hrackets for panel or hnse || 9950 Sm. 221 v.. .
it the best and most pow- [mounting. —Satisfaction 12251 Medium Navy

.$.85 Silicon

steel stampings

used. Save 50 per cent by

Batteries !Audiu Frequency Trans-lSnonge-Rubber Cushions

Get rid of tube noises
due to vibration. Softest
sponge tubher made. Size
2%7x3”, 34" thick.

L7788 Dial Marker, L701A 5 v., .25 amp.$1.95 erful sheaker return it for (fuaranteed or money back. [sjze, 2314 volt...... 1.20 assembling it 30\11§c1f. L8989 Sponge-rubber
three for ...........$.10L799 3v., 08 amp. 1.95 refund. 1.2750 Cockaday coil $1.50 L4500 Mcdium large sxzc, Li1et Ratio 4%-1..81.85 9“.51110“5- each ......5.
[L72° 1% v.. .25 amp. 1.951L.6699 Melotone. ... ,SG_Q(] 45 volt ...l 2.30 L1150 Ratlo 6%-1.., {.85!8ix for ............. .60
r 505 €2
AL 4747 f i 75 1508 1507
=
o ; 3 e
LEAD-IN ﬂ.;uﬂ] % A d I | o
| Jl - t)) 1506 \= 1508 1475
JAER] : -t = 3
! Y =y A ! 2 w9 ) |

Rasco Vernier

Why use a vernier conden-
ser when a vernier attach-
ment will do anything and
everything a vernier eon-
denser accomblishes ?

Cleverest vernier made.

Antenna Connector

At Iast the solderless an-
tenna connector, made en-
tirely of Drass in three
pleces; elamps aerial and
lead-in with vise-like
grip, keeping perfect con-|Can be used with any

dial.  Soft rubber ring
%;ZC.E ;:\lg;ltl ,/Zl,',ms D engages dml Nothing to

come apart
19994 Connector....$0.20 L|450 Vernier ...... $.181

| Vacuum Tube Shell

FONEKUSHIONS DalgRution
Made of sponge rubber, [Made in blue enamel and
Make wearing your reeeiv-[geld, to be worn in but-
f;,'s eicllel(?clsgxlif' nolx‘sc:sma‘-neé ton hole. FEvery radio fan
Imake reception a pleas-[vants one. 34" diameter,
erfect

ure. Sponge rubber wiltlhest gold plate.
ceproduction of radio dial,

base.  Kach shell

hronze  socket

f ears. Light i e
last for year i L See illus. 4748,

a feather.

L3550 Fonekushions, set |L'7.7lgg Dial Button,
uf two $.3¢ |t

--------------------------- $0.28 jund Conlacts .......

Nickel plated shell for thelTakes
man who builds his own.
t holes to attach to sub-
conmes
complete with 4 phosphor
contacets.

Cord Tip Jack
place of binding
bosts. Cord tip firmly
gripped by jack. Made of
Yirass, nickel plated. Screw
to attach lead wire. N¢
soldering necessary.

L4747 Vacuum Tube Shell[_ 1500 Cord tip jack.
0.16| Each

............... $.15

Brass Nickeled Brackets
All Illustrations % size.
L1505 Bracket, cach $0.05
L1507 Dracket, each .05
L1569 Dracket, each .04
L1476 Dracket, each
L1506 Dracket, cach
L1430 Drucket, ciach
L1475 Dracket, cach
L1508 Tiracket, each

L.

X

Three-Gang Socket Rasco 180°

Aluminum  shells, genu-lljta tuhes.
ine heavy Dbakelite base,|Wave length,

3 brackets for mounting, ”‘]‘3‘}“5

Six  taps.
For panel mount-
14" shaft,

Length 737, not all we cluim.

L3995 3 pang socket §1.50paid

‘Variocoupler
Silk wire wound on bake-}|
150 to 600 wide;

. . Your
12 nickel binding posts. wmoney vetunded if it is 001" n?wl?

L3100 Vnrlocouhlet pre- {oot
.81

y

Rasce Clip Leads

Invaluable for experimen-
taul work. Clip lead hooks
in a Jlﬁ.y onto any wire,
wide. |pinding Dost or conduc~
C.8.otftor, Safest experimental

connectinn. Brass clips.

1 foot silk wire, green or

red.
per
5‘ 10{L7887 Clip Leads, ea. $ 12
ot 3501

Copper Ribhon Radio
L0057 thick.

L700 %" wide; L7001 147
L702 3- ‘167

All sizes per foat.
per Foil
4" wide.

Foly,

formers
Best  Radio
far. Designed by R
Lacault,
tradyne. Air
200-600 meters.
L2800 Transformer,
1%7x21%7 L

L5025 Copper

.s0lDozen

Frequency Trans-

for
Freauency

Inventor of TlI-|con
core tybe.

SlZ(!

PUSH-PULL

Pull  Transformer
g many new circuits.
See any radio magazine.

Push

Transformer develobed so Made of best materials.

L. Coils impregnated.

steel

S1li-

laminations.
Save 50 per cent by as-
sembling yourself. Sim.
nle instructions furnished.
|LII59 Push-Tull Trans-
.35lformer.ratio 62, to 1 $3.49

Dilectryte Panels

Highest dielectrle
strength as per Bureau
of Standards.  Beautiful
high ﬁpish

L7100
L7120
L7140
L7180
L7210
L7240

-“;u

732 1%3-16"

~al

Y

Tl

SIOI 3 309 308

e

v

Low Loss Tuner 1
Same type as used in our
LOLOS LEXPLORER,
Tunes from 200 to 600
meters, lard rubber in-
sulation throughout. Sil-
ver plated primary. Sec-
ondary D. C. (", Tickler
sitk insulated wire.

L2690 Tunet

o
This
solves

Wire Connectors

little
troubles

big
all

tions.

wire.  Can be
with a pair of pliers,
12975 T’ Wire Con-

$5.00 nectors, 12 for..... $0.05

article
when
making ‘T’ wire connec-
Made to take 1/16"
square or round bus-bar
attached

Nosolder Lugs |
Finally, a real solderless Same type coil as used in
lug is here. Soldering Freshman and ether Tuned
positively done away with. Radio Frequency sets. D,-
Takes square or round hus C.C. wire. 200-330 wave-
bar, which it holds with a length. 3”7 diameter, 17
vise-like grip. Perfect wide, 5-16” thick. 4 con-
connection. Just slide bus nections, 2 primary, 2 see-
har into slin-grip. ondary.

L3727 Tug. 25 for ..$.15 L2629 T.ow T.oss Coil 85¢

Low Loss Coil Storage “B”

48 volts, 4% amp.
ies
looks.
month.
vents, wooden tray.
Express Collect.

by capacity,

Charge

not
lasts

tery

Battery
hours.
Buy stm.me ‘I3 batter- L31G DBrass Lugs for No. As

one L3I

Rubber tobs and 6 and 8 screws, doz.
Sent L309 Copper Lugs for ‘\Ios

4.00 serew,

Tinned Nickel

Lugs
Al our lugs are tinned.

by 8 serew, doz.

Copper Lug!

.8.10
£ Nes.
$.1C

{, 6 and 8 serews, doz . IU

L4480 Storage B Bat- L308 Copper Lug for 6-52 (356 6x11” each ...
$1 10L357 Gx4” each ....

doz.

Formica Panels
Clearance Sale

we are discontinuing
these particular sizes.this
material is now offered at
cost. All 3-16” thick.
L352 9x12” each ...
|L.354 6%4x0157 ea.

__ )

f !

!
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| 6502, 68 ¢ | 22
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—
s A=

72
%ﬂ) 3080
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Phone Plugs | Bakelite Sacket

kA
Sold from 75¢ to $1.00 Octagon shabe. Four nickel l’honcs ("10
phoshhor put,

everywhere. Hard rubber binding posts,
composition shell and pat- bronze contact springs.
ented cord tip holder. Fin- Best brown bakelite.

ost workmanship through- L6510 Dakelite socket $.40 liat

(L6500 Tube Socket. Made

out,
Ienmclv of comnoqltmn

11030 Rasco Telephone
Plug. Each §.35 Best made.

Each. .. .$.35 Dozen

Bmdmg Post Name Plates

N 'l‘mse siyles:
und, » Ou
A’ Dat. Bt
!‘,at. —, Loud Speaker,
‘C’" Bat. —, Aerial, -,
Input, A" Bat. -4-, “B”
+, Loop “C’ Rat.
NEW‘ AT Bat. 4+

“Rasco’” Posts
Made of black
tion,

L620-51 Itach
L202 Has nickel-platen
bottom, each ........ $.08
Dozen, each style. .90 goes in  ferrule,
L122 Initialed Bmdmg holds it tight.
Posts. Six popular st}leq plated.
.............. $.25 'Each $.06 L2900 Tach

Cord Tips

nickeled

No solder required.

| —.
LGUOU l\dme Plates,

s.08/L315 Bach ... $.03
Separable Cord Tips

Wire
Shank
Nickel

s 800

‘“‘Perfect’”” Lugs

composi- Standard phene cord tips,

lugs’ are brass,
plated, flattened
as shown.  Made

single Dpiece of

on
of

L3110,
Lugs.
ozen

Bach
Ints

These new and improved L8032
nickelli o
on

a|L6032
metal.|length
Lead wire goes into tube.)y (405

L3080 ““Perfect’” |1Oud,

$0.02|L3616
_201round.

Brass Rods

Sald in 677 Icn"ths anly,
R

Rod, 6-32" thread
.............. $.06
Rod, plain, }1”
length Bl
Rod, plhin
lepoth

- 16”
06

Panel Mounting Grounded
Rotor Condensers
Positively no better con-
denser made, TLnwest logs-
€3,  pigtail  connection.
binding posts, aluminum
plates, rugged construc-
tion. Tlsed by 9 big set
manufacturers.
L2113 15-plate
L2123 23-plate
L2143 43-plate

Storage Batteries
Ciuaranteed for two years,
Only NEW material used.

ent vents.
L2400 Two volt,
amn. hours
1646 Six volt,
amn. hours
..$1.50 L666 Six volt,
lqolﬁmn hours
. 2.85 Shipped

express  collect,

Aeid Droof terminals. Pat-

v vV VvV v VvV

‘New 1925 ““Rasco’” Catalog No. 12

CONTAINS 75 VACUUM TUBE HOOK-UPS, 300
ILLUSTRATIONS, 500 ARTICLES, NOW 100 PAGES

All Armstrong Cireuits are explained

clearly, all values having been given,
leaving out nothing that eould puzzle
you.
A POSTAL
“Z=] CARD
BRINGS IT

Just to name a few of the circuits:
The V.T. as a detector and one-step
amplifier; all Armstrong circuits; one-
step radio frequency amplifier and de-
tector; three stage audio flequency
amplifier; short wave regenerative cir-
cuits; 4-§tnge radio frequency ampli-
fiers; radic and _audio frequency
amplifier; inductively coupled ampli-
fier; all Reflex Circuits.

T T

T W N

Rheostats and Potentio-
meters
Come with metal
and composition knob.
cellent merchandise
" spite low price.
14210 6 ohm Rheo.,
L4211 30 ohm Iiheo..
L4212 r’00 ohm Do~

tenti .45

.$.27(L4310 6 ohm
-30{L4311 30 ohm

Rheostats and Potentio-
meters

dials]High heat diclectrie base.
Lx-|[Come with tapered, knurl-
de-|ed knob, 21%” dia.

Com-
plete with pointer.

v.ee..$.38

.44
200
.65

L4312 Potentiometer,
ohms

RADIO SPECIALTY COMPANY, 98 Park Place, New York City

Factories:

A A A& A & A A A & &b o4 b A& A Ak b b kA& A oboa s

Brooklyn, N. Elkridge, M

S T T TV v Y YV VT Y Y YV Y Y VY vV vV V¥V Vv Y VvV vV Y vV VoYYV VvVYVYYVYYVVVVVVVVVYYYVVYVVYYVYVY VY VYV VYV VVYYYYVY YV Yy YV VYYYYY

UILD YOUR OWN” WITH “RASCO” PARTS!

Buy from the Oldest and Original Exclusive Radio Parts House in the Umted States

e pay ALL transportation charges in U.

b b A Ao A A b b dadh A bbb bdh b bbb b b Al el

A A A A A A b b A A A A b b A A LA A A b oaoa s o,
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OZARKA

%l;aés only

i)
Ypmnds S g |

Ir l 1
cA ‘92;1;4;

Comple?e i 7 5

Price includes Four No. 199 Tubes, Built-in Hy-Power Loud Speaker,
Four Eveready 2215 “B” Batteries, Three Eveready “A’” Dry Cells,
One Eveready “C’’ Battery, Aerial Equipment, ready to unreel—all
installed in neat fabrikoid covered case —complete weight 25 Ibs.

It's Going to Be

A Great Radio Summer

Keep In Touch!

EVER before a radio summer like this, All over the
country leading stations have boosted their power.

It’s going to be great this summer. Think of it. No
matter where you go—no matter how rough you are
dressed—how tired you may be, just hitch up the Aerial
of Ozarka Portable to the nearest tree or pole and listen
in to the finest entertainment the country can provide.
Many of the most interesting sporting events come in summer. You
hate to miss the baseball scores, the fight results, the race winner.

Next days papers aren’t soon enough. Think of hearing the ball game
inning by inning—the fight round by round —the race lap by lap.

The Ozarka Portable will bring you all this—it is built for long dis-
tance. Efficiency is not sacrificed to make it portable. No indeed. It’s
a high grade instrument—built for loud speaker reception. You'll
enjoy it for home use when the vacation days are over.

The Ozarka factory representative will gladly bring this remarxable
radio instrument in portable form to your home—Ilet you tune it—Iet
you listen to its volume and clarity of tone—let you decide that it’s the
biggest $75 value in a complete radio instrument you have ever heard of.

Radio News for July, 1923

Get fullest enjoyment on your outings witl}“w,\r; 7t

UMMER radio is here and here to stay. The country is

S blanketed with high power sending stations. The air will

be full of entertainment, sporting news, just the things
that everyone on vacation craves,

The Ozarka Portable is the necessary link. It is small, light,
easy to carry. It is wonderfully efficient in results.

It represents a wonderful opportunity for you to make some
real money and form a connection with the famous Ozarka
organization of over 3,100 factory representatives.

Right now you can make hundreds of dollars taking orders
for the Ozarka Portable — this Fall you can continue and
increase your earning capacity representing the complete
Ozarka line sold and serviced only through Ozarka men,

Knowledge of radio is not essential. Men with the right stuff
are what we want; men of good reputation and character;
who stand well in their community and are looked up to.

If you are ambitious and industrious and looking for an un-
usual opportunity to apply these qualities for the making of
a real success, here it is. Write today and ask for Ozarka
Plan No. 100. Be sure to mention the county you live in,

OZARKA, INC., 855 Washington Blvd., Chicago, Illinois
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JULY, 1925

No. 1

SUMMER RADIO

By HUGO GERNSBACK

HIS is the fourth summer since radio broadcasting started
in this country. When radio first became popular, early in
1922, it was widely predicted, even by radio experts, that
summer reception would be so poor that nobody would care to
listen in. The summer of 1922 disproved this statement entirely.
Radio broadcasting went on during the entire summer, and hundreds
of thousands of people listened in to their perfect satisfaction, and
did not find the reception much different from reception at other
seasons of the year. ’

the radio aerial positively becomes a source of protection to the
building, exactly the same as a lightning-rod system. If lightning
strikes your house and there is no lightning arrester and no aerial,
the chances are that some damage may be done to the dwelling.
The radio aerial, being a good conductor and grounded through a
lightning arrester, offers an opportunity for lightning to pass down
to the earth without doing damage. We repeat, therefore, that
there is no danger from lightning from this source.

To be sure, radio reception is not as good during
a hot, sultry summer day, when there is a thunder-
storm’ in the offing, but on the other hand, static,
during the summer time, is not a great deal worse
than at certan other periods during the ycar. Tor
instance, in the spring and fall, when heavy rains
are in progress, or when the temperature changes
suddenly, or when snow is falling, there is much
static, which at times is much worse than that on
a clear summer day. The impression that static is
much worse during the summer is not entirely borne
out by the facts. The majority of summer days
are entirely free from bad static, or cven when
it is bad, not only during the summertime, but at
any other scason of the year, reception is not
greatly hampered unless you are trying for DX.

Static, to radio, is the same as street noises to
our living-room. If you are listening to local
stations, which, as a rule, come in with good power,
the static noises are usually not heard at all, and
do not make themselves objectionable because the
power of the recewver, unless it is a crystal set or
a one-tube affair, is sufficient to drown out static noiscs.

If you are sitting in your living-room and talking with some one,
the street noises coming in through the window interfere with your
conversation somewhat as static interferes with reception. I you
converse in a normal voice, it will be found that the strect mnoises
do not interfere very materially and the louder the tone of conver-
sation, the less the interference.

:AERIAL

BCTH.

O far, scientists are not agreed upon what rcally constitutes
vJ static, except that it is known to be an electrical disturbance due
to atmospheric conditions. Many queer things happen in connection
with static, that are not as yet clear. For instance, suppose you
are listening to a station a thousand miles away. The weather at the
broadcast station, as well as at your station, is clear. Somewhere
hetween the two stations there 1s a thunderstorm creating a tre-
mendous amount of static. Nevertheless, i many cases, you are
not aware of the fact, when listening in, that such a storm exists.
The reason is that the radio waves pass directly through the
static field without hampering reception. It also happens that this
same condition is true when there is a thunderstorm at or around
the broadcast station. It might be thought that under these condi-
tions the reception would be exceedingly bad. This, however, is not
the casc at all in most instances. As a general rule, it seems that
static hampers a receiving station only when atmospheric conditions
are bad at the receiving end. Of course, this is only a general
rule, because if you are listening in to a broadcast station ffty
miles away and there is an atmospheric disturbance blanketing not
only the transmitting but the receiving station as well, then static
is bad at the receiving end, for obvious rcasons.

As for danger from lightning, the writer has pointed out fre-
quently in his past articles that this theory has been exploded many
times during our past experience. If you have an indoor or loop
acrial, you do not need a lightning arrester, for the possible effect
of lightning on these is nil. The writer has also pointed out
beiore that there does not exist an authenticated case wherein
lightning ever struck an outdoor aerial and did any real damage,
providing the installation was equipped with a lightning arrester.
As a matter of fact, rather than being dangerous to the building,

$300.00 in Gold

RADIO NEWS HERE-
WITH OFFERS $300.00
IN GOLD FOR ACTU-
AL PROOF THAT: -
LIGHTNING E V E R3’
STRIKES A RADIO

PROPERTY DAMAGE
TO THE BUILDING,
TO A RADIO SET, OR

T'HIS ANNOUNCE-

MENT GIVES ALL THE =
DETAILS OF THIS:
PRIZE CONTEST.
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i F course, a radio outfit with an outdoor aerial
O should not be used during a thunderstorm, for
a very simple reason. If the outfit is working, and
even a small lightning charge should pass through
the aerial, some damage might be done to some
of the delicate instruments of the set, such as, for
instance, burning out a transformer, which is
wound with wire as fine as a hair—or perhaps
hurning out one or more tubes, although the latter
is an exceedingly rare occurrence, the writer never
having heard of such a case. So it is best, during
a thunderstorm, simply not to use the set, or at
least not while you actually sce lightning.

In order to prove our contention that the above
facts are correct, Rapto News is instituting
herewith a $300 Prize Contest, in order to ascer-
tain this summer whether lightning causes serious
damage to buildings cquipped with radio.

As a rule, house owners are afraid that an aerial
on the roof, if struck by lightning, may set the
house afire. This seems to be the only fear in their
minds.  Rapio News contends that no such thing
has ever happened, or can happen, and is willing to pay $300 for any
authentic proof showing that lightning has done such damage.

The rules of the contest are as follows:

1. Any one may compete in this contest.

2. Only radio installations with outdoour acrials and a standard make
of lightning arrester are eligible as entries in this contest.

3. The usual ground connection, such as water-pipe, radiator, or any
other good and equivalent ground connection employed in stand-
ard practice, must be used.

4. A sworn affidavit, sworn to by two responsible individuals who
have inspected the damage, must be submitted to Rapio News.

5. Proof must be furnished that such damage was not caused by
other means, such as explosions from gas, etc., fire from chim-
neys, ctc.

6. A photograph of the damage caused by lightning, either to the
radio set or to the building, must be submitted.

7. A story, of not more than 1,000 words, giving minutely the extent
of the damage, time at which lightning struck, and other valuable
information, must be submitted.

8. No entries will be considered under this contest where no real
damage has been done. By real damage we mean that (1) Light-
ning should have set fire to the house, (2) lightning should have
wrecked part of the building, without setting fire to the house, or
(3) lightning should have wrecked the radio outfit entirely, dam-
aging it irretrievably, or (4) any of these three combined. The
burning out of a transfornier, or of one or more tubes in a radio
set, would not be considered as real lightning damage, under these
provisions, the intent of the contest being to prove that light-
ning never does actual property damage to any extent.

9. The prize will go to that entrant who, in the opinion of the judges,

shows the greatest damage (money value) done by lightning.

In the event that more than one individual reports an identical

damage in money value, the one who furnishes the best descrip-

tion and the best photographs will he entitled to the prize.

11. There will be only one prize—namely, $300.

12. This contest closes on October 10th, 1925, when all entries must
have been received. Rapto NEws hereby pledges itself to pub-
lish anyv and all entrics, even though they do not win a prize.

CAUSING

10.

15

www americanradiohistorv com


www.americanradiohistory.com

16

Radio News for July, 1923

Radio Goes to the North Pole

HEN the MacMillan Arctic expe-

dition starts for the North Pole on

June 15 it will carry the very latest

advances in radio equipment, upon
which it will depend for communication with
the home land.

Never before has an Arctic expedition left
home with plans for being in communication
with civilization every day. And it is pos-
sible this time, only through the recent in-
vestigation in the use of ultra-short waves
—the newest development in radio—which
cover enormous distances with small power.

Not only the communications to the home
Jand will be the {unction of the radio appa-
ratus carried. Quite the contrary. The

By JOAN L. REINARTZ

dnother chapter in radio may be written this summer when, for the first time, the ultra high
frequencies are to be used on an extensive scale.

the TPole. From this point the planes will
fly over the Pole and other regions not yet
discovered. I all plans are carried out and
the expedition is attended by good luck,
much of the great Arctic, now practically
unknown, will be mapped and surveyed. And
in all of this, radio will be the guiding {fac-
tor. In fact, such a trip would be out of the
question without it.

Each of the planes, of course, will be
equipped with radio, so that it may com-
municate with the base or with the mother
ship. On one of them there is installed the
short-wave. apparatus and on the other two
the standard army 500-cycle spark transmiit-
ter with companion receiver.

chief uses will he in connection with the
flight itself, which will be orienting different
parts of the expedition, collecting the very
important weather reports and, above all, ex-
perimenting. It is hoped that in this ex-
perimentation many new points will be dis-
covered which will help to build up the neces-
sary field of technical knowledge for the
handling of these new high {requencies.
Such information would be of tremendous
value in putting them more generally to
work.

Of extreme importance are the weather re-
ports, for the chief work of the expedition
will ‘devolve upon the three amphibian air-
planes which will constitute half the expe-
dition.

ROUTE OF THE EXPEDITION

Upon leaving Wiscasset, Maine, where the
Bowdoin, the cxpedition’s ship, is now rest-
ing, the party will sail directly to the edge
of the Arctic. It is hoped that they will
reach a point about 500 miles from the Pole.
Of course, if ice and weather permit, the
boat will go closer. In any case, it will take
as great a leg of the journey as possible.

T'rom this point the three planes, with
their necessary apparatus for repairs and the
regular business of flying, together with
food, clothing, tents and all necessary im-
pedimenta for establishing a camp, will start
a trek still further into the North. Not the
least important of the apparatus making this
journey to the base which is to be established
will be a complete radio receiver and trans-
mitter of the short-wave type.

The present plans are to establish a base
for the planes about 250 miles or less from

| R

sennn

Commander Mac-
Millan, of Polar ex-
pedition fame, who
is making another
cruise this summer
in which radio is to
play a most impor-
tant part.

L

s

DIFFICULTIES WITH CW. SET

Here is a great obstacle in the path of
good radio work. In connection with the
C.\W.—the tube short-wave transmitter and
receiver—the ignition of the engine causes
all sorts oi trouble.

In preliminary tests it was found alinost
impossible to keep the set in operation while
the engine was actually running. I have
made a great many tests with the set and
have finally come to the conclusion that the
ounly method by which it is at all possible
to operate the apparatus is to instruct the
pilot of the plane to fly very high, then
when a message is to be received. to shut

CHRRREBIE 00T i 0 i TERIRTTNN]

E present herewith the

plans of what promises to

be one of the most far-
reaching experiments ever made in
radio. Mr. John 1. Reinartz,
world-famous radio experimenter,
to whom is due most of the credit
for the present development in the
utilization of the short waves in
radio is to accompany the MacMil-
lan Arctic expedition io the North
Pole this summer and carry on the
work in the ultra-frequencies, in
which he has been so successfully :
engaged during the past year, .

The expedition "is completely -
equipped, so far as radio is con-
cerned, and the plans are to utilize
the co-operation of the American
amateur in order to arrive definitely
at an entirely practicable and de-
pendable system for short-wave,
low-power radio transmission. It
is hoped that sufficient data will be
:  gathered to formulate the laws gov-
erning this field.

All who can are asked to listen
for the signals of the MacMaillan
station every day at noon, 6 A. M,
6 P. M. and midnight and to make
complete notes covering the condi-
tions, reception, ete. The wave-
lengths used will be near 10, 20 and
40 meters, with possibly several
tests at 5 meters. Complete con-
structional details for building and
operating sets to cover the bands of
waves used are appended at the
end of Mr. Reinartz’s article.

Get in on a real radio investiga-
tion!

[T TRRTIRITNTS

—Editor.

LI T L T nn

off the engine and let it idle for half a
minute or so, while the message is Dbeing
copied. Through this method, the planc
could remain aloft and still copy from sta-
tions on the ground.

Not so much trouble is experienced with
the spark installations, but this advantage
in their favor turns to a disadvantage when
it is discovered that the distance over which
it is possible to work this type of set is prac-
tically negligible, compared with the tube in-
stallation.

Fa e st

This is the re-
ceiving hook-
up upon which
will depend a
great deal of
the success of
the Polar ra-
dio experi-
ments. The in-

Ant

a

ductances are
changeable, a
different size
being employ-
ed for each of

h band € ]
the wave bands

used. These /l
bands are 40, ra
20, and 10

I |
}f- - 0r fo amplifier-- ——->{

meters.
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The lay-out used by Mr. Reinartz in construct-

mg his short-wave 500-watt transmitter, which

is to furnish contact for the MacMillan expe-
dition,

The tube set being used consists of a
201-A type tube used as a modulator and
another one as oscillator.  With™ this com-
bination, using 300 volts on the plate, it was
pussible to converse from the plane in the
air, while flying over Chicago, to South
Manchester, Conn,, a distance of more than
900 miles. The wave-length used was twenty
meters. It is hoped that this one plane in-
stallation will serve to cover all emergencies.

At the plane base there will be another of
the short-wave installations, which will be
in touch with the ship at all times.  This
will keep the ship party advised as to ad-
vances, needs and  conditions  of supplies,
making any chance of misfortune a very
distant possibility.  The ship will be well
provisioned and a line of communication will
be easily established between the outpost and
the ship. The ship station, if necessary, will
forward weather information to the plane
hase.

I"rom the ship every day at 6 A. M., noon,
6 . M. and midnight, messages will be
transmitted on 40, 20 and possibly 11 mecters
for pick-up by United States amateurs, the
naval experimental station  at  Anacostia,
D. C, and the Great lakes Naval Station
at Chicago and the station of the Zenith
Company, also in Chicago, who furnished
most of the transmitting apparatus for the
various installations.

DISPATCHES FROM THE ARCTIC

Some of these dispatches will contain news
for the National Geographic Society and
the Associated Press; others will be of a
west type.  All these tests will be carefully
calibrated. particularly with regard to wave-
length and time of reception together with
intensity of received signals. It is very im-
portant that all who receive them make these
notations since, at the conclusion of the ex-
pedition, an attempt will be made to deduce
from this data the laws of transmission at
ultra-irequencies.  Iere, incidentally, is u
chance for every radio fan to help make
radio history.

In regard to the new transmission on the
10-meter band, reports already in show that
signals from such a transmitter, situated
near Ilartiord, Comn,, are four times as
sirong i Europe and on the Pacific coast.
as signals of the same power input at 20
meters,  This seems strange and brings up
u point discussed to some extent in my ariicle
published last month in Ramo News: that,
at these short waves the distance oi audi-
hility is a very narrow band, comparatively
speaking, making it practically impossible
to hear a station on the ultra-frequencies, ex-
cept through a well-defined band, beginning

sometimes several hundred or even thousands
of miles from the station. This may account
jor the difference in audibility.  An instance
of this 1s the {fact that the same station,
iransmitting on 3 meters with a 30-watt set,
is enuirely inaudible at noon time any closer
than the southern tip of Florida, and even
that scems (o he too close!

Along this line it might be well to bcgm
getting ourselves accustomed to the thought
ihat within a vear all the broadcasters will
be working around 100 meters. They have
already made some plans for 150 and unless
I am wrong they will go down even further
—and keep on going down.

HOW TO LISTEN FOR SIGNALS FROM
THE ARCTIC EXPEDITION

Back again to the Arctic trip. All those
who listen for the signals of the Bowdoin,
WNP, should listen one meter above the
band in all cases, i. ¢., at 37, 44, 23 and 17
meters and then at 11)pr0\mute1\ 10.

Following is a description of the trans-
mitter and veceiver which will be used on
the trip and which the ordinary amateur may
canstruct for working in these new bands.
A few precautions should be added, however.
Wihen using sockets for the tubes, the metal
barrel should be slit from.top to bottom to
prevent cddy currents and.bad capacity ef-
feets in the tube. It is not at all necessary
to remove the base in order to make tubes
oscillate at these low ‘wave-lengths, but it
is necessary to drop the old” Hartley circuit,
for it will not function at all. -

Do not use bakelite end-plate condensers.:
If at all possible, obtain those with & hard-

rubber insulation. The bakelite blisters and
hecomes a fairly good conductor in this field.
In building the inductances shown in the
sketches, use glass beads. held in placc with
thread.
REINARTZ SHORT-WAVE TRANSMITTER
A short-wave transmitter may be con-
structed irom standard parts and a sug-
gested arrangement is shown in Fig. 3. The
framework should be made of any hard

wood which has been boiled in paraffin to
Bakelite or rubber’
The wiring’ diagram is’

drive out all moisture.
should not be used.
shown in IFig. 4. Plate and filament voltages
suitable for the particular type of power
tube used should be supplied.

Condensers A, C. D and E are transmite
ting variable condensers capable of with-
standing the plate voltage, and are of about
250 mmf. capacity. B is a fixed condenser
of (11,000 mmf. suitable for the plate voltage
used.

Coils G and H are edgewise-wound helices
about six inches in diameter, supported on

17

three glass rods, as shown in the illustration.
Twelve turns on cach coil should be used for
40 meters and 5 turns on cach for 20 meters.

IF is a single-layer choke coil one iuch in
diameter and Jour inches long, wound full of
No. 24 D.C.C. wire. The grid leak, L, may
be about 10,000 olms.

In operation, condensers A and D are sct
alike and at a low value of capaciy.  Con-
denser I£ is then wiried until maximum an-
tenna current is obtained.  Condenser C s
used to adjust the plate input and to sccure
stable operation.  Coils 6 and IT ard usually
placed abont twelve inches apart.  The key
is placed in the circuit as shown at K in
the diagram.

The antenna should be a vertical wire
about 35 feet high and should be well in-
sulated.

THE REINARTZ SHORT-WAVE RECEIVER

A receiving sct which will cover any range
desired on the short-wave band is illustrated
in Figs. 1 and 2. IFig. 1 shows the wiring
diagram i con\cnlmndl form. Iig. 2 is a
sugg(.stcd panel layout, although the circuit
is extremely flexible and may be mounted
in almost any way the individual builder
desires. It is necessary, however, to kccp
very short leads in the grid and plate cir-
cuits in order to reach as low a wave-length
as possible.

The tuing inductances, designated by the
coil ABC and coil D in Fig. 1, may be wound
on a form about 3V inches in diameter in
either the Lorenz fashion or a single- laycr
winding on a cardboard tube. C011 D is
the antenna coupling coil and should con-
sist of five turns of about No. 16 D.C.C.
wir¢” for . the 20- and 40-meter bands, and
ten turns for the 80-meter band. Coil 'ABC
is really a single coil tapped in two places.
as shown in the diagram. Each part, A, B
and C, have three turns each -for the 20-
meter band, six turns cach for the 40-meter
band, and 12 turns each for the 80-meter
band. Three coils are required to cover the
entire range irom bc]ow 20 meters to over
80 meters.

Coil--G™is_a ra(lno frequency choke coil
which' may consist-of a form one inch in
diameter and three inches long, wound {ull
of any wire in the ncighborhood ot No. 30
D.C.C.

Condensers E and IF should have about
five plates each, and may, if desired, be cut
down to 5 plates irom a larger condenser.

Either a dry cell or storage battery tube
may be employed with 45 volts on the plate.

The antenna may be the usual receiving
antenna, or a single vertical wire about 33
feet high.

Ant.

;e . '

All who are in-
terested in
.working with
the Polar ex-
pedition this
summer are
asked to try
out this trans-
mitter, It
works beauti-
fully at the
short waves
which will be
used, and is of
the most stable
characteristics.

oo "
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Radio News for July, 1925

Experts Discuss Broadcasting

L L

Mr. Roy A, Weagent, Chief Engineer of the
DeForest Co.

OLLOWING the publication in the

June issue of the article telling of

the opening of the broadcast band of

wave-lengths to 150 meters, a flood
of opinions reached the office of Ravio NEws
regarding the proposed step.

Briefly, as the story detailed, it was as-
certained on what this magazine thought tc
be unquestionable authority, that the Depart-
ment of Commerce would suggest the step
to the radio conference to be held in Wash-
mgton next September. Of course, this an-
nouncement did not mean that such action
would positively be taken, though a great
many seem to think that such was the case.
Quite the contrary. It merely meant that
the action was being contemplated as the
only step possible to relieve the present con-
gestion in station wave-lengths, and that the
final decision in the matter rested entirely
with the conference. which is to include rep-
resentatives of the broadcasters, the manu-
facturers, the amateurs and the commercial
interests.

The announcement was made primarily to
crystalize the opinion of the various branches
of the interest, so that there will be some
sort of concerted action when the confer-
ence takes place. Therefore, it is considered
of importance to give below a number of
the opinions gathered from representative
men in the various branches oi the industry.

There was a great deal of discussion on
the question of whether the opening of the
new band was to be a preliminary step to-
ward a complete reallocation of the stations
now licensed. This is not the plan at the
present time. The new band is to be opened
for the use of new stations who may desire
to come on the air, or for the use of those
already operating who mayv wish to move
into the higher frequencies. The only re-
allocations which will be made to the new
band will be upon the request of the stations
being moved.

This point was brought out by Mr. Klugh,

oh 150 Mefters

Manujacturers, engineers and broadcasters discuss the extending of wave-lengths for broadcast-
ing to 150 meters. Their opinions are for the most part favorable.

secretary of the National Association, in his
statement, which will be found at the end
of the present article.

This should be stressed often and long,
since a great part of the opposition the plan
is likely to receive will come from those who
think that a complete reallocation is to be
made.

The broadcasters approached were, on the
whole, pretty well satisfied with things as
they are. The one notable exception to this
attitude was in the case of Mr. Hugo Gerns-

- back, editor of this magazine and technical

adviser of the new-station WRNY which,
among other things, is taking, voluntarily,
the low wave-length of 258.5 meters in the
belief that the higher frequencies will, in
future, be those sought after for the more
advanced stations.

With the manufacturers, in nearly every
case, the opinion was mostly favorable to the
new idea. Most of them expressed the idea
that there would be changes necessitated in
the design of apparatus, sets and parts and
that even some degree of experimenting
would be necessary before complete change-
over of sets could be made. However, most
of them were conspicuously sanguine as to
the ability of the industry to make the
change without any great difficulties.

Among the most representative reports
from the ranks of the manufacturers was
that made by Powel Crosley, Jr., president
of the Crosley Manufacturing Co.

AMr. Crosley says:

“Unquestionably, the Department is up
against a very serious situation to provide
sufficient number of wave channels in the
present limited band, and it is going to be
necessary to extend the band one way or
another. We would prefer to see it extended
down to 150 meters than above 600 meters.

“Surely no blame can be attached to the
manufacturer who has been selling sets here-
tofore to cover the band from 200 to 600
meters, if an additional band below 200
meters is opened to broadcast stations. With
the present stage of development of the art,
undoubtedly there will be other changes
from time to time that will make obsolete
receivers of some types. However, I do
believe that this proposed change is a step
in the right direction.”

Reports of this sort act as a great shock-
absorber to the cries which were raised by
some of the smaller companies who see, with
the change, a disrupting of the whole field.

And one point must be kept in mind. If
the change comes it will be gradual and
only after the manufacturers, bréoadcasters,
engineers and listeners have had ample time
and opportunity to express their views-on
the matter.

Another angle of the question was attacked
by Mr. Roy Weagent, engineer for the
DelForest Company. With him the questions
involved are of such a nature as to demand
a great deal of study and even some experi-
mentation. He said:

“At present I shouldn't like to absolutely
commit myself one way or the other. There
are a great many questions involved which
need study. Set design, will, of course, have
to be changed. And every piece of apparatus
in the set may have to be modified—that is
a question which can be decided only by
experimentation and checking of results.
The matter will have to be gone into thor-
oughly and from every possible point. The
case 1s different with the manufacturer of

www.americanradiohistorv.com

_ meters.

only one type of set. With him it is solely
a question of designing a new set. With
the parts manufacturer that is hardly the
state of affairs. YWe must change. possibly,
the design of dozens of pieces ol apparatus.

“But the idea of organizing the public opin-
ion on the matter is excellent, since it will
give those affected time to find themselves
and create a really informed opinion beiore
any definite action is taken.”

The attitude sounded in the last paragraph
of Mr. Weagent’s statement was found to
be almost universal. The creation of some
sort of public opinion was extremely desir-
able, according to almost all of those who
expressed themselves on the article pub-
lished last month.

Very enthusiastic and sanguine was the
opinion of Mr. D. R. Freed, President of
the Freed-Eisman Corporation. He is of
the opinion that the industry needs such a
change and that the manufacturers will be
thoroughly capable of caring for the neces-
sary alterations in market and manufactur-
ing conditions.

“Radio broadcasting belongs to the pub-
lic,” Mr. Freed said. “Consideration of the
public interest should be the governing fac-
tor in any radical change in the methods of
broadcast transmission and reception. If it
is contemplated to extend the band now used
for broadcasting to 130 meters or even
lower, the public should be, and undoubtedly
will be, informed of such a change.

“It is a development in broadcasting of
the utmost concern to the thousands of lis-
teners, as it may involve the virtual scrap-
ping of many sets. However, for the manu-
facturer the situation is simpler. He can
just as easily turn out sets to receive lower
wave-lengths as the present type of sets,
most of which do not receive under 200
The manufacturer stands ready to
meet the emergency.

“As stated, radio broadcasting has assumed
the aspect of a public utility. The broad-
cast stations and the manufacturers want to

(Continwed on page 121)

Mr, John L. Reinartz, well-known amateur,
who says that the proposed change will not
affect the amateurs,
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By H. G. SILBERSDORFF., A.M.LR.E.

In this article is described cne of the recent devel-
1t is a notescorthy line
of investigation.

opments in radio “tubes.”

FUILE ST C T

S Mr. Silbersdorji suys b this

article, there have been very jew
changes in the design and construction
of electron tubes cxcept i connection
with the details of design. There are
the  same  three elements  and - the
C caciwmn thal were originally preseiled
- toous by Deliorest in W07, The ar-
raigement of the elemenls, the degree
of vacuun and ethod of muanufacture
Nace been  improved, but cssentially
there has been no great change.

Mr. Myers is doing pioneer work
: o gelting rid of the vaanon. The
sucmion is a costly thing und the con-
= dilions of pressure within the tube
S snust be controlled wery accurately
during manifacture,

The “tube” described liere is in
process of deeclopuient, and there yot
remains paich to be done before 1t is
perfected.  lmong the wery tnportant
= points thal are yet to be divulged are
the possibilities of stuble operation and
constaiicy of tic operating character-
istics.  This latier point, by the way,
is the one that originally suggested the
necessily for the very ligh cacion
now cmployed.

The tube  problem Hds  adeancing
rapidly. Ve are naking progress n
geiting rid of the “B7 butiery, and
now it seems that a worthy step has
been mude Loward clintinating the glass
and the vacun,

mumnnTr,

—Iiditor.

OREN o

I T is apparent to anyone who has walched
at all the advances made in the art of
radio during the past seventeen years that
little or no change in the design of the
racuum tube has been made. It would scem
that radio engineers consider the losses in
other parts of the cireuit to he far more im-
portant than in the vacuum tube itsclf, which
is supposed 1o be the heart of the receiver.
Tt is true some steps have been taken to
make the tube more cilicient, but these steps
have heen few and [ar between.  All so-
called improvements have been made around
the same old fundamentals, namely a grid,
plate and a filament contained in an evacu-

W
LN

Elman B. Myers, the inventor of the “Thermion tube,” and the receiver in

19

S

which it is

incorporated.

ated vessel. These three clements have been
“tried out,” made up of many ditferent kinds
of materials, in various shapes and sizes and
with different spacings between the elements
with cqually different results.  There was,
however, one thing which could not be al-
tered, so they told us, and that was that the

¢ ’é\si* g rf

o

The base and cover of the tube, which are
made of isolantite.

three clements must he operated within a
vacnum. [First, because the filament would
burn out if we tried to operate it n open
air, and sccond the resistance between the
filament and plate would be so high, that
it would he tmpossible to get cven « com-
paratively small current to pass this harrier.

Assuming that the aforementioned  bar-

Two views of the “Thermion tube,’” showing the elements described in the accompanying
article.

www.americanradiohistorv.com

riers could be overcome, there is still an-
other point which would have to be con-
sidered, and that s the factor of oxidization.
The grid and pliate would sonn oxidize and
cause an insulating barricr between the plate
and filament, making it impossible for elee-
trons to flow between the lilament and plate.
OPEN AIR TUBE

Radio has made great strides cven during
the past few years, probably due to popular
broadcasting, and it seems just as soon as
someone savs a certain thing can't be done,
he is mterrupted by somenne else actually
(1()i1]g' it. .

This is what happencd in the case of the
new  Thermion tube invented by Elman Bl
Myers, the well-known tube cxpert. Not
satisfied with the miere building of an “open
air” rectifier, he goes one better by using
a special Alament which he claims 15 far
richer n electronic cmission thau our present
day type.  tt also has an additional feature
of heing replaccable by means of two small
set serews when it finally does wear out.
The open air tube oscillites and like our
standard tubes can be used as an audio or
radio frequency amplificr, and is comparable
in cvery sense to our present day tubes.

The base and cover are made of Isolan-
tite, a comparatively new msulating mate-
viad. It was developed during the war under
the IFrench Government, and was used ex-
tensively by them for the insulation of spark

plugs. It is now made in thiz cwuntry under
IFrench patents. 1t s extrewely hard: in

[act, glass can he scratched with it It has
a higher dielectric constant than mica with
a lower phase angle.  The cover made of
this material 15 threaded and screws onto
the standard four-prong base.

The casing incloses the usual three cle-
merits, as the tube operates in the same man-
ner as our reeulation tubes, with a filament
and plate modulated by the grid. The fila-
ment, or emitfer rod, measures 3§ inch long.
with a diwmeter of 033 inch, thiz being ap-
proximately the thickness of the lead in @
pencil. Tt is formed by an electro-chemical
process, the formula of which is a secret of
Myers.  The filament. too, is so hard that
itowill scratch elass. Tt has a fairly high
resistance, hut @ peculiar thing is that when
as inclosed inoa tube and pumped, its
wmece went down 1o about four ohms.
Myvers claims  the  filameat  should last

(Continued on page 80)
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Nhe Inventions of

Reqmald A.Fessender

ORVILLE WRIGHT
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HENRY FORD

THOMAS EDISON

Three world-famed individual inventors who, the Research Council says in the “New York Times’ for March 1, are of a type no longer important.

HE Great Ages pass quickly; that

they were passing has never been be-

lieved at the time; nor has the cause,

which has always been over-organiza-
tion hrought about by well-meaning but too
narrowly educated men, been appreciated.
The first thing every student of community
affairs should study is real history; not the
history of names and dates and battles, and
uot for the purpose of exterpolating curves
hased on empirical data, but for analysis of
the causes which have led to the results
~hown by the curves and of the modifica-
tions of the curves produced by variations
of the causes. Such study muakes it clear
that the only vital growth of a civilization
1s that which comes from its own internal
kinetic pressure, and that the application of
statical and mechanical directional forces re-
sult only in wreckage. The essential thing
is freedom to expand in all directions, be-
cause there are fundamental reasons, which
will be given later, why no body of men can
ever determine the true direction for growth.

As an illustration, the ‘great age” of
Plato, Aristotle, Demosthenes, Aeschines,

Menander, Diogenes and Epicurus was suc-
ceeded in the very mnext generation by
Ptolemy’s great organization of literature.
The production of great works was to be
carried out by hundreds of writers, co-oper-
“ating.  Every effort was made to discourage
the independent writer and to make literaturc
a monopoly., The great Library of the
Muscum at Alexandria had finally more than
half a million volumes. The export of
papyrus was forbidden by law, and when the

king of Pergamus, in an attempt to hreak the -

monopoly. gathered together a library of
hooks written on a newly invented substitute
for papyrus, i. e., parchment, his library was
scized and carried to Alexandria. Through
generation after generation the found1t10n
was the hobby of the kings of Egvpt. It
was richly endowed and the poets, scholars
and »Clentmt: who lived in what Timon called
“the coop” were free from all material
worries.  And the result? In the five hun-
dred years of its existence (B. C. 300 to
A D. 270) not one single original work of
any importance was turned out by any mem-
her of the foundation, except the - ‘Argonau-

PART VII

tica” of Apollonius of Rhodes, and that, on
its reading before the members, was laughed
out of the hall so that its author “flushing
with mortification” as his Greek biographer
records, severed his connection with the foun-
dation and fled to Rhodes.

EFFORT OF RESEARCH COUNCIL TO
ELIMINATE THE EDISON-WRIGHT-
FORD TYPE OF INVENTOR
This is of course not the first of the in-
ventive ages. Invention has appeared so far
only mtermlttently as I\lplmns torch, *‘re-
kindling thus, and thus.” There was a tlme
e\tendmo over more than 5,000 vears, durmﬁ
which science was in the hands of an in-
ternational council, called the Cabiri, appar-
ently exactly similar to our present Research
Councd during which there was absolutely
no development. Will their antiquated and
discredited policy, now revived by our own
Research Council. of eliminating the indi-
vidual inventor, be successful? These plans,
which were formerlv kept secret (and for
the most part are 11ow) were recently di-
vulged by a number of the members of the
l\csemch Council in the New York Times
for March 1, 1925, 4. The article opens
by saving that the dty of Edison, Wright

and FF ord is past; that:

“Henry Ford worked on his automobile
almost unaided in a little room at the back
of his house. The Wright Brothers de-
signed the first alrplane in a bicycle shop.
Edison experimented in a baggage car.

“But the old-fashioned inventor has ceased
to be the all-important factor sin invention
that once he was. The work of experiment-
ing and inventing has been made the work
of vast organizations. of immense and ade-
quate cquipment, aud of virtually unlimited
financial backing.”

This is of course the old story. The “Do
away with the individual author and give
everyone access to a great library and a
pension and we will have innumerable great
literary works” of Ptolemy. The “Do awayv
with the individual painter, and teach all
children to paint, and we will have innumer-
able masterpieces” of another set of enthu-
siasts. The “Do away with the individual
owner of property and we will all have all
the property we can wish” of yet another set.

One must sympathize with these objectives.
We do want more inventions, because every
invention, e. g., that of steam which manu-
mitted the galley slave, lifts a burden and
broadens comfort so that now the luxuries
of Babylonian kings and Roman noblemen
have become the necessities of our day labor-
ers. We do want more great works, m liter-
ature and art, and we do want every one to
have all the property he can use efficiently.
But should there not be some demonstration,
ecven on a small scale, that the objectives
can be reached by the means proposed before
throwing away the present system, which has
given us what we have?

What the United States, and the world,
owe to the individual inventor we all know.
Take away the cotton gin, the stcamboat, the
telegrapl, the electric light, the automobile,
clectric power, the typewriter, the sewing
machine, all the other work of the individual
inventor, and there is substantially nothing
left. On the other hand, it is admitted by
all who have studied the subject that, to
quote Russell, Nature, November 1, 1924:
“It is of course true, as others have pointed
out, that epoch-making discoveries have not
vet come direct from teamwork or organ-
ized research.” Is it wise then to ehmmate
the individual inventor until teamwork has
produced at least one such important in-
vention?

Of course, the failure of the Research
Council, after the expenditure of so many
millions, has had to be covered up by propa-
ganda. The following is a list of inven-
tions which the Re<e1rch Council has proml—
nently published as its work:

Inductor compass for airplanes.

Ultra-violet light signaling.

Under-water wireless.

Audion oscillator.

Sonic depth-finder.

Wireless compass.

Liberty motor.

Submarine detector.

Airplane wood-drier.

Wireless transmission of pictures.

Ultra-audible sound signaling.
but each of which was to my personal
knowledge communicated to the Research
Council officials by the inventors, e. g., the

This autobiography copyright, 1924, by E. P. Co.
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The library of the famous laboratories of Thomas A. Edison at West Orange, N. J. The great
inventor keeps a full set of bound volumes of his laboratory notes in this library.

Tnductor compass by Pickard.
Ulira-violet light signaling by Louis Bell.
Under-water wirceless by Rogers.

Audion oscillator by Delorest.

Liberty motor by an engincer ol the Pack-
ard Co., etc, etc.
in cach cuse after practical and successiul
tests, many of which 1 wilnessed myself,
e, g., L operated Louis Bell's ultra-violet
signaling apparatus pericctly over a dis-
tance of five miles.  And in each case the
Rescarch Council, after wiinessing the tests
and privately constructing duplicates of the
inventor's apparatus, arranged that the U. S.
Departments should procure the apparatus
from members of the Research Cabird, with-
out paying the inventor anything, and propa-
cundized the U. 5., at government expense,
with statements that these Inventions were
due to the Council.  The list given in the
New York Times of March 1, 1925, is of
similar nature, e. ¢., the first invention
claimed by the Research Council or Cabiri
officials, the “invention that makes it possi-
ble to photograph sound on a motion picture
film” is of course DelForest’s.  The next,
the microphotographic talking book, in re-
eard to which the article states, the Rescarch
Council official was asked, “Arc you work-
ing on such a device now?” he smiled. “Not
us a whole. T just happened to think of it,”
was really a matter of recollection, for it was
shown to the official n the inventor’s labora-
tory in 1920, and his company was asked if
they could furnish the quartz discs referred
to in the following account taken from a
hook published in 1923, (Deluged Civiliza-
tion, p. 134)

“The microphotographic book—made from
{wo quartz discs, one-sixteenth inch thick
and an inch and a quarter in diameter.
... When it is not desired to read visually
the book may be read audibly, by a parallel
phonographic record.” A photograph of the
apparatus used for making the phonographic
records appeared in one of the radio jour-
nals the previous year.  The next, “we have
done away with the small diaphragm” was
shown to the same official by the inventor in
1919 and written acknowledgment of re-
ceipt of a full description of the theory is
in the inventor’s possession. The next, the
single crystal wire, was developed in Ger-
many before the war and applied to tungsten

filaments.  The next, the nitrogen lamp, is
old, and will be found described in the back
files of the Amer. Inst. of Elect. Eugineers.
WILL THE EFFORT TO ELIMINATE THE
EDISONS, WRIGHTS AND FORDS
BE SUCCESSFUL?

Dersonally I do not think so, because I
hiave hopes that the seriousness of the situa-
tion will be realized before it is too late;
it is one of the main objects of these articles
to bring about that realization, and to sug-
gest means {or combating the schemes for
the climination of the individual inventor.

But it must be admitted that the Cabiri
have had a certain amount of success so
{ar. The writer, having other and many
tesources, has not been much affected; he
has had to give up his rescarches on cancer,
which were very promising and had effected
a permanent cure (no return after three
vears) in a case pronounced one ifor opera-
tion by the head of perhaps the most au-
thoritative cancer hospital staff in the U. S.;
and has had to obtain the fine grain photo-
graphic plates for some of his researches
from abroad and secrctly. to preveat the
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supply irom being cut off. DBut many have
{clt the effects very serinusly. The suicides
of McDowell and Webster are cspecially
regrettable.  McDowell's because his firm,
the Brashear Optical Co. had always freely
communicated all its optical secrets to Hale
(who I understand is or was head of the
Research Council) and other members of the
Council.  Consequently, he could not com-
pete with Hale's corporation, the Mt. Whit-
ney Observatory, which was heavily on-
dowed {rom the Carnegie funds, and could
make lenses at less than cost. (I sce also,
by last weck's Nature, that the big English
optical works of Sir Howard Grubb has
also had to go out of business, and in an-
other paper that the Mt. Whitney associates
have obtained the contract for the great
Switzerland telescope.)  Knowing Carncegic
as 1 did and the affection which he bore
to Drashear and McDowell, and the fact
that he intended his foundation fundamental-
Iy for the use and assistance of just such
men, I feel that Carnegic must have turned
in his grave when McDowell died.

Of Webster, whose great work is known
all over the world, it is said that he had been
in a nervous and unsettled state before his
suicide.  But he was very proud of Clarke
TUniversity, and how many men would have
preserved their full equanimity on receiv-
ing word that the Rescarch Council had de-
cided that the laboratory which had been
hallowed by the work of Michelson and
Wadsworth and his own work on sound was
to be turned over into a school for geog-
raphy, and that he must look, at his age,
fur a new position?  And minor cases are
innumerable: as the pressure is being felt
[ receive requests for help almost every day.

POWER AT THE COMMAND_ OF THE.

RESEARCH COUNCIL

T.et us first make a survey of the tremen-
dous grasp which the Research Cabiri has
on the wealth of the United States and the
despotism which it cexercises.

1. The total funds at its disposal or in
the shape of foundations from Carnegie,
Rockefeller, Eastman and others. and from
other sources, is in excess of $10,000,000,000.

2. This is, however, but a fraction of
the total amount of capital which it controls.
Tn the first place it is international. In the
second place, all the industries in the United
States (and in the principal forcign coun-
tries) are divided into groups. These the
Rescarch Cabiri rules with a rod of iron
through sccret international reports. As the
description of this system sheuld be made
authoritatively, I will quote irom the au-
thorized statement, made by the head of one
of the U. S. Government Bureaus and printed

(Continued on page 115)
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New Uses for the Vacuum Tube

R el

Above is a graphic illustration of the method employed for measuring the growth of plants.
small condenser, B. C is shunt resistance, D an oscillator, E, galvanometer,

N the last issue of Rapio Niws I de-

scribed several circuits belonging to the

heterodyne ultra-micrometer class. It

will be recalled that such devices can
be used to measure extremely small changes
in the capacity or inductance of attached
condensers or coils, being capable, for exam-
ple, of detecting movements of condenser
plates through one one-hundred-millionth of
an inch:  The measurements are made by
matching the Dheterodyne beat note produced
by two radio frequency circuits against a
steady audio frequency note developed by a
third circuit, a tuning fork or some other
means. The notes are brought repeatedly
to the same relative value by adjusting for
the same number of beats per second between
the heterodyne not and the standard scale.
1t can be readily understood that, in prac-
tice, this is an ear-fatigueing and, after a
little time, confusing job. The ear tires
rapidly, especially when dealing with the
pure, penetrating tones produced by such
circuits, and readily confuses small changes
in loudness with changes in pitch. Conse-
quently, an extended series of micasurements
made with the heterodvne ultra-micrometer
is certain to show inaccurate irregularities
due to ear fatigue and resulting bad tone
judgment by the operator.

By DR. C. B. BAZZONI

In this, the second of Prof. Bazzoni’s articles, he opens up two very interesting fields, both
made possible only by our knowledge of radio.
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this article describes how the
radio experimenter can put his
tube to entirely new uses. The vac-
uum tube is such a marvelously sen-
sitive instrument that almost unbe-
lievably small variations can be
measured and charted. In this arti-
cle he points out how the vacuum
tube can be used to measure the
rate of growth of plants during a
fraction of a minute and how the
gravitational attraction between two
small bodies can be measured.
With such instruments it is possi-
ble to measure one-twenty millionth
of an inch accurately, and to weigh
one-ten millionth of an ounce.

—EDITOR.
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Naturally, it would be thought desirable to
devise a new circuit which would retain the
advantages of the old in sensitiveness, and
avoid its disadvantages by substituting a
direct reading arrangement of some kind
for the uncertain setting by car. I shall
describe just such a circuit in this article.

*Professor of Experimental Physics at Pennsylvania University.
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A is the plant root pressing on rod connected to
F, source of light and G, scale.

In the course of development of our knowl-
cdge of three-clectrode tubes during the past
fifteen years, a large number of different
circuits have been found suitable for the effi-
cient production of oscillating currents.
Many of these circuits are known by name
to the radio amateur as, for example, the
Hartley circuit, the Meissner circuit, the
“tuned plate” circuits and the “tuncd grid”
circuits, all of which have their important
applications in radio. In each case, the
grid of the tube is conunected with an
inductance coil Lg, which is coupled di-
rectly or by mutual inductance M with a
coil in the plate circuit Lp. These coils are
directly or indirectly parts of an oscillation
loop containing a condenser C. This loop
has a natural frequency of electron surge
given by the formula; frequency in kilocycles
159.3 .

= (with L in microhenries and C in
vLC

microfarads).

Any little disturbance of the circuit as,
for instance, the closing of the filament
switch, will start a surge in this loop. This
surge will develop a corresponding potential
variation on the grid, which will react on
the plate current, causing a progressive
strengthening of the original surges in that
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circuit so that powerful oscillations are very
rapidly built up and continued.  The {re-
quency of these surges is determined by the
total inductance and capacity in the oscilla-
tion loop. The ordinary amplifier tubes of
radio circuits will operate in circuits set up
just like those of Fig. 1, the oscillations
heing readily rendered apparent by a hot-
wire or thermal meter inserted at A.

Since the negative potential at which the
erid must be held is different in ditferent
makes of tubes, better results can sometimes
he obtained by a modification such as s
shown for the Hartley civeuit in Fig.~2A,
where Ch is a large capacity, say 0.5 to 1.0
microfarad, and Rg is a resistance of from
5.000 to 10,000 ohms. The current flowing
through Rg during those parts of the oscil-
lation cycle when the grid is positive to the
filament produces a drop of potential i Rg,
which keeps the grid at a negative level.
The same elfect can be secured by inserting
2 grid battery of Trom four to cight volts
in place of Rg.  In the tuned plate and
Hartley circuits it is sometimes also advan-
tageous 1o separate the direct plate current
from the oscillating current, both of which.
in these cireuits, are superposed in the same
wires.  This can he done, as shown in Fig.
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FIG.3

An oscillator hook-up with a miiliammeter in
the plate circuit.

H
s

E
R

)

K
FI1G.5

The oscillator hook-up with the zero shunt
across the plate circuit to make the necessary
fine measurements.

21, where Chois a choke coil with a high
frequency impedance of perhaps 50,000 ohms
but with a low ohmic resistance.  Such choke
coils can casily be made by winding annun-
ciator wire on an iron bar. Thesc coils offer
an almost impassable barrier to high fre-
queney current but let direet current through
readily.  In general amateur use, however,
these little “improvements™ are unnecessary,
the simple circuits shown in FFig, 1 being
entirely practical.
THE ULTRA-MICROMETER

The ulra-micrometer which T am about
to describe can be built up with any one of
the above-mentioned circuits as a basis. Let
us suppose that we have set up a tuned grid
circuit like the one shown in Itig, 1 and that
we have introduced an ordinary D.C. milli-
ammeter into the plate cireuit at N, This
milliammeter will record the direct current
component of the plate current only. [0 the
sliding contact connected to the negative end
of the hlament is moved along the induct-
ance Lg-Lp, thus altering Tg, Lp, and the
mutual coupting Al oscillations, as shown by
the reading of the thermal meter A will be
maintained in the loop Lg-C as long as the
slider is between certain limiting positions,

say a and b in the figure. When these oscil-
lations start, the apparent resistance of the
tube is reduced and the direct plate current
increases.

This increase is shown by the reading of
the milliammeter at X. I now we sct the
Glament slide at some definite point, as c,
and alter the value of the capacity C, thus
changing the natural frequency of the oscil-
lation loop., two capacity scttings will gen-
erally be found, one an upper limit and the
other a lower limit, at which the oscillations
ccase abruptly.  1f the milliammeter is
watched while the condenser knob is heing
turned, the milliammeter reading will be
seen to vary with the condenser setiing.
going from a low value at the lower capacity
limit through a maximum and down to a
low value again at the upper capacity limit.
This variation is so regular over part ol its
range and so sensitive to small changes in
the capacity of the condenser that the
changes in the milliammeter readings can be
used to detect and measure changes in the
sapacity,  Since these capacity changes are
in proportion to small displacements of the
condenser plates the milliammeter readings
cait be used to measure very small move-
ments of the plates. In other words, the
circuit can  thus be used as an
micrometer.

HOW TO BUILD IT

The principle of operation of this type of
ultra-micrometer having been brought out in
the preceding paragraph, we shall now turn
to a description of a practical working cir-
cuit of this sort. such as is shown in Fig.
3. The tube may he a 201\, a 301A or any
similar tube.  C is a variable 43-plate con-
denser with the usual capacity range up to
1,200 micromicrofarads.  This  condenser
otight to he provided with a vernier adjust-
ment. The coil AB is of bare wire, No.
18 or No. 20 will do, wonnd on a wooden
frame which may be six inches square and
two feet long. There should he between A
and D oahout 1530 turns of wire, properly
spaced to prevent “shorts”  The connee-
tion D nay be made where desired by means
of a movable clip.

Tn the diagram we have a milliammeter
indicated at M.A.  Tf the experimenter rigs
up this circuit, setting D, say, cight inches
from B, and slowly turns the dial of C he
will ohserve a movement of the pointer of
the milliammeter as predicted above, but this
movement will be difficnlt to read accurately
on the scale.  This is because, while the
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Fig. 8 shows the growth of a typical plant,
which is about ane-thousandth of an inch in
18 minutes.

normal value of the plate curreat is + ov
5 milliamperes, the variation in it caused by
moving the condenser knob one division is
perhaps only 5 or 10 microamperes (mil-
lionths of an ampere). Tt would seem, at
first glance, impossible to introduce any
carrent-measuring instrwnent in place of the
milliammeter  which  would  be  sensitive
cnough to show the changes, microamperes
in value, produced by rotating the condenser
slightly and yet would not be completely
“thrown off the scale” by the milliamperes
of ordinary plate current flowing through it
A clever method for overcoming this diffi-
culty was, however, devised by I. J. Dowling
of the University of Dublin, Treland, in 1921,
This device was called by Dowling a “zero
shunt.” Tt was the application of the zero
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This drawing shows the set-up of apparatus used in measuring the gravitational attraction
between the large mass and the small one hanging from the condenser plate.
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Fig. 6. The top curve., B, and the bottom

curve, A, show the relation of capacity change
to current change.

shunt to the circuit shown in Fig. 4 which
madc this form of ultra-micrometer practical.

The operation of the zero shunt is easily
understood.  Let us suppose that we have a
D'Arsonval galvanometer of the laboratory
pattern. This instrument is like an ordinary
Weston direct current meter, consisting of a
cotl of wire mounted betiveen the poles of
a permanent magnet, but, in the galvano-
meter, the coil through which passes the
urrent to be measured is suspended from
a very thin wire instead of being supported
on jewelled bearings.  This  construction
makes the instrument much less portable than
a Weston instrument and, at the same time.
much more sensitive. Such galvanometers
of excellent design, capable of showing cur-
rent changes of one one-hundredth of a
microampere, can be purchased for about
twenty dollars. A small concave mirror is
mounted on the front of the coil, from which
a4 bheam of light is reflected to a scale and
the deflections of the coil are thus noted.

Our galvanometer is to be connected at
(x in the circuit arrangement of Fig. 4. S is
2 shunt resistance which can be varied to
bypass more or less of the current which
would otherwise flow through G. This shunt
is very useful to protect the galvanometer
irom injury during adjustments o the cir-
cuits. At R is an adjustable high resistance
which should have a resistance at least ten
times that of the galvanometer. At E a
~mall battery of one or two or more cells
is introduced as shown. Now current will
flow through G as long as there is any dif-
ference of potential between the points H
and K. The plate current flowing through
R produces a drop of potential in R, the
so-called RI drop, which. in volts, is equal
to the number of ohms in R multiplied by
:he current in amperes flowing through it.
By sliding the contact along R. we can
adjust this RI drop until it exactly equals
the potential developed by the little battery
. When this condition is reached there
will be no difference of patential between H
and Krand the galvanometer will read zero.
This reading holds, however, only for the
-ne value of the plate current, I, for which
R X T equals E. If the plate current alters
trom this value, the extra current will flow
hetween H and K. If R has a resistance
high compared with that of the galvano-
meter, practically all of the extra current
will flow through the galvanometer.

USING THE ZERO SHUNT

Let us now introduce this galvanometer
with its zero shunt into the circuit of Fig.
3 giving it the arrangement of Fig. 5. Next
adjust R until the galvanometer does not
deflect when the circuit is not oscillating—
when, for instance, the condenser is set at
zero—and then swing the condenser knob
around. The galvanometer will show large
deflections - corresponding to the alterations
in plate current produced by the capacity
changes. If we set the condenser knob suc-
cessively at 200. 400, 600, 800, 1,000 and

1,200 micromicrofarads and note the galvan-

ometer reading at each setting, we get a

series of results which we can plot in the
form of a curve.

In Fig. 6 we show a pair of curves taken
with the device of Fig. 5. Curve A was
taken when the clip D was set five inches
ifrom B, curve B when the clip was six
inches from B. The galvanometer was
shunted at S so as to give fifty divisions
deflection on the scale for each milliampere
flowing through it. It will be seen from the
curve that, in case A, the galvanometer read
100 for a condenser setting of 600 micro-
microfarads and 150 for a setting of 800
micromicrofarads. Thus we have a change
in the galvanometer reading of one division,
corresponding to a change in capacity of
one-fourth of a micromicrofarad. If the
shunt S were entirely removed from the
galvanomecter ‘so that one microampere flow-
ing through it would deflect it 100 divisions,
we would have one scale division correspond-
ing to a capacity change of two one-
thousandths of a micromicrofarad. It would,
however, be entirely impossible to move the
condenser plates by hand so as to give such
extremely minute changes in capacity.

Suppose now that we introduce the special
condenser of two steel plates two inches in
diameter described in my article on the
heterodyne ultra-micrometer into the circuit
in place of the variable sector air condenser.
The plates of this special condenser, which
is pictured in Fig. 7. can be warped apart
through very small distances by sliding a
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Above is the zero shunt galvanometer method
of measuring minute current changes.

weight along the extended arm A. With
this device we would find that spreading the
plates one twenty-thousandth of an inch
would cause the plate current to vary by
ten microamperes. If the galvanometer
were used at its full sensitivity, 100 divisions
per microampere, a deflection of one scale
division would therefore correspond to a
movement apart of the plates through one
twenty-millionth  of an inch—a <distance
equivalent to ten times the diameter of an
atom of hydrosen!

It is evident [rom the facts presented
above that the zero shunt ultra-micrometer
can be used in any of the numerous applica-
tions described for the heterodyne ultra-
micrometer. In addition, since it is less
sensitive to electrical disturbances, it has also
been applied in various new connections,
some of which we will now examine.

Radio News for July, 19235

MEASURING “GROWTH PULSES”

In 1919 a distinguished scientist, Bose,
noted that plant growth is rhythmic, the
growth of roots and other parts exhibiting
certain “growth pulses” separated in time by
three or four minutes. Dowling demonstrated
these pulses very definitely. He built a
special condenser with a lower fixed plate
and an upper movable plate supported by a
light flat spring. The movable plate was
provided with a light wooden arm against
the end of which the growing root tip was
allowed to press. The spring was so weak
that the pressure necessarily exerted by the
root was extremely small. This condenser
was introduced into a zero shunt ultra-
micrometer circuit and a series of galvano-
meter readings taken at ten-second intervals.
The results are shown in the curve of Fig.
8, which is constructed from the figures
given by Dowling in his original report. The
growth pulses are here plainly shown at
intervals of about 200 seconds. The total
movement of the root tip in the eighteen
minutes covered by the curve was about one-
thousandth of an inch.

With this device Dowling was also able
to demonstrate the attraction due to gravi<
tation between bodies of ordinary size. We
all know that there is a force of attraction,
the so-called “gravitational force.” which,
acting between every pair of bodies, tends
to draw them together. It is this force which
draws a stone to the earth and which holds
the plancts in their orbits. Tt is evident
from the general law, that this force of
attraction must exist between small bodies
as well as between large ones. It must
exist, {for instance, between the chairs in a
room and between the books on a table.
The {force is so small that it cannot be dem-
onstrated with bodies of ordinary size.

The arrangement of Fig. 9, when placed
in a micrometer circuit, will, nevertheless,
render the action of this gravitational attrac-
tion easily apparent. A condenser P is made
with a lower fixed plate and with an upper
movable plate supported from a stretched
spring. A weight of about two pounds is
attached by a silk thread to the upper plate,
the thread passing through a hole drilled in
the lower plate. Ii a second weight of
about 100 pounds is placed beneath the first
weight, even at a distance of a foot, the
force of attraction between the two weights
will draw the upper condenser plate down
far enough to deflect the galvanometer of
the ultra-micrometer several hundred divi-
sions. The force which must theoretically
be acting between the two weights can easily
be shown by calculation to be about one ten-
millionth of an ounce. The ultra-micrometer
is thus seen to be a very delicate weighing
instrument. The experiment described is
naturally difficult to carry out, on account
of the disturbances of the upper weight, so
delicately supported on its sensitive spring,
from tremors and shocks.

By making the suspended weight heavy
and altering the spring support the tendency
of the condenser plate to respond to tremors

(Continued on page 107)
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Oscillator hook-ups with refinements to which the zero shunt may be attached for fine
measurements.
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New 110-Oolt Vacuum Tube

T last the bugbear of storage bat-

teries and their attendant nuisances

is Taid low. No longer will we have

to wonder whether the "A” battery
is charged to the hilt when company is ex-
pected, so that the old set will perk pretty.
The only necessity is 110 volts A.C.

A type of tube operating from the house
current has been experimented with for sev-
eral vears.  Rescarch laboratory  workers
have sceu what possibilities an electron tube
possessed which had its filament heated by
110 volts and what innumerable advantages
it had over the tube that depended on a
storage or dry battery for its {ilament heat-
ing. Alternating current was chosen to oper-
ate the tube, because its use is almost univer-
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How the tubes are connected through the step-
down transformer to the 110-volt circuit.

sal today. Only in certain sections of large
cities is dircet current Tound, so that more
than the majority ol radio fans will be able
to use this tube.

CONSTRUCTION

The internal construction of the tube dif-
fers [rom the usual type in that the filament
is enclosed in a porcelain tube which, in
turn, is in a metal sleeve. This filament con-
struction is supported from the top of the
tube instead of the bottom, as has heretofore
been the practice. On the outside oi the
top of the glass is an insulating plug hav-
ing two terminals {or the filament connec-
tions.  The metal sleeve which is around the
porcelain tube acts as the cathode of the
tube and is connected to one of the usual
fitunent prongs of the tube.

The operation of the tube is far from
complicated.  The filament heats the porce-
Iain sleeve by radiation and thus transfers
the heat energy to the metal surrounding it
This metal, the composition of which is
manufactured by a secret process, emits elee-
trons at a comparatively low temperature.
The functioning of the remainder of the
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Heating and cathode ele-
ments. The heater wire is
placed in a double porce-
lain tube, which fits in
the cathode sleeve.

Another step forward in

By G. C. B. ROWE

radio—a tube that operates from the 110-volt house-lighting circuit.

operation of this tube is the same as those
with which all radio listeners are familiar,
the clectrons flowing to the plate and their
stream being controlled by the grid.

This tube is said to have a greater clec-
tronic emission than the average tube, be-
canse of the greater arca ol the cathode or
heated eclement.  Naturatly when there is
a condition such as that. the general efficiency
of the tube is increased, because for a given
input of energy there is a larger output of
clectrons.  Also the cost of operation ol the
tubes is less than that of the average tube.
The figure given for a receiver of five tubes
is two-tenths of a cent per hour.

FILAMENT CIRCUIT

The filament is heated by the current from
the 110-volt line, stepped down by means
of a smull transformer to 4 volts. The
transformer has a tapped secondary in order
that the voltage may be varied when more
than three tubes are used. When four or
live tubes are used, 5 volts must be applied
to the filament and when six or more tubes
are in the circuit, then 6 volts arc used.
Fach tube takes 1 ampere. There are no
rheostats needed with these tubes to control
the filament voltage and this in itself is a
saving., not only in initial cost, but also in
that there are as many less controls to bother
with when tuning in the receiver.

The filament terminals are connccted in
parallel in a multi-tube receiver, this being
casily accomplished by placing two parallel
wires level with the insulator plugs on the

DETECTOR GRID RETURN

CATHODE LEAD.
TO ALL SOCKETS

GRID RETURN
ALLTUBES
EXCEPT DETECTOR

i

4.5VOLT C"BATTERY

E“I'|'|‘|']'|'|’T‘

BTBATIERY

Diagrams of connections of the “B” and “C”
batteries with the 110-volt tube.

top of the tubes and making connections to
them. It is recommended that the 110-volt
transformer he placed more than a {oot away
from the set, but in a five-tube radio {re-
quency receiver the writer witnessed a test
where the transformer was passed ncar cvery
part of the set. Ounly when the transformer
was placed within an inch or so of the
audio frequency transformers was the 60-
cycle hum cven noticeable.
GRID AND PLATE CIRCUITS

To use these {tubes in a receiver there are
only a few slight changes necessary in the
wiring. These changes consist of discard-
ing the present filament circuit and connect-
mg the negative leads of the tilaments to-
gether, which lead is then used as the grid
return and is connected internally to the
cathode of the tube. The use of a “C” bat-
tery aids the recciver in that it may be con-
nected to the grids of all the tubes except
the detector and in this way reduce “B” bat-
{ery consumption to a minimam. A diagram
indicating how the “C” battery is connected
in the circuit is shown in Ifig, 2,

The grid and plate leads are counected as
for any ordinary tube. Plate vollages up
to 150 volts may be used on the plates of
the amplifier tubes and the plate voltage of
the detector is far from being critical; the
average is about the same as that employed
for the storage battery type of tube.

It is,said that with these new 110-volt
tubes there is a naturalness of signals in
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respect to tone and volume. Also there is
a marked {ireedom from distortion. The
tubes have o long life, on account of the
fact that the cathode operates at very low
temperature.  Because of the heavier con-
struction of the filament clement and its sur-
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GRID VOLTS
Characteristic curve of the 110-volt vacuum
tube,

rounding cathode plate, there is a marked
absence oi microphonic noises.

These advantages may not seem important
to the average broadeast listener, but they
should be considered, for they really are a
step in the right direction.  Nothing is more
annoying than {o jar a receiver accidently in
the middle of a good song and have the an-
swering “bong” sound for several seconds.

Few fans {ully realize that an clectron
tube has more or less definite life and that
this life can be prolonged or shortened ac-
cording to the manner in which the tube is
treated. However, in the 110-volt tube the
filaments are operating at the same temperi-
ture and this temperature is the one that is
hest Tor the life and operation of the tuhe.

There is no bather from run-down storage
hatteries. no filament rheostats to adjust, and
the danger of burning out the filaments is
climinated, hecause-the leads from the trans-
former are entirely a separate circuit from
the plate connections. In short, this new
tube is something that radio fans have been
cagerly awaiting.

The heater terminals are
marked 1, Z is the porce-
lain tube, 3 the cathede,
4 the plate and 5 the grid.
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PART X

LTHOUGH the Atlantic fleet of the
United States Navy was well to-
ward the middle of the Pacific
Ocean, and in spite of the fact that

the fleet was fully equipped with the new
Delorest radio telephone, the press and pub-
Iic were still talking about the Thelma inci-
dent.

Shortly before the installation of the
equipment on the fleet—and one of the chief
reasons for Delorest’s getting the commis-
sion to install the apparatus—he and his
helpers had installed the first radio telephone
on a private yacht then anchored at Put-In
Bay. The Thelma was a trim little craft
of some forty feet, with good engines and
fully seaworthy. Her master was anxious
to attend the forthcoming yvacht races to be
held on the bay and wished to take some
part in them. Consequently, Del orest found
easy installation for his new phone.
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One of DeForest's commercial rececivers is
shown in the above photograph.

The necessary parts were shipped from
the New York office of the Radio Telephone
Company, and DeForest, with a couple of
assistants, rushed to the scene to make the
installation. The fore and aft masts were
heightened and the antenna installed. It
consisted of a whole flock of wires running
ihe length of the little craft. The antenna
was really a first class affair, containing
some fourteen wires in the flat top portion.
In the cabin the apparatus was installed. The
generator which  furnished the power for
the arc transmitter was placed alongside the

Lee DeFores

boat’s engine and the phone panel—if it may
be called such—was placed adjacent to the
wheel.

FIRST RADIO SPORT TALK

All was set for the races. On the morn-
ing when the craft were all gathered to see
the start, the Thelmd’s screw took a few
preliminary turns and the operator at the
phone made his first call to the shore station.
To his great delight, when he threw the sct
over into the receiving position, the answer
came through clearly and distinctly. Above
the growl of the engine and the shouts of
the captain and passengers, the set worked
perfectly, mile after mile, as they steamed
on toward the finish buoys. And all the
time the two men at their radio telephones
were in perfect comumunication.

The captain, after a little maneuvering,
brought the The/ma to a good position in
front of the finish line. There she waited
for the boats to make their race. In a few
minutes the leader hove in sight around the
point in the bay. The man at the phone re-
layed the information to those on land.
There was much frantic talk as the operator
tried to get a full description of the race to
the shore, together with a second-by-second
report of the advance of the boats.

When they neared the finish line, the oper-
ator gave the numbers on the mainsail to
the land—then the report of the finish gun.
The judges were stationed just off the point
where the Thelina was riding at anchor.
The sound of the gun could plainly be heard,
even in the cabin where the phone was situ-
ated. The sound of the explosion, of course,
was picked up by the microphone and was
sent to the land along with the operator’s
speech. The finish line was some miles from
the shore. The sound of the gun did not
reach those on the shore for some seconds
on account of the slowness of travel. The
sound of the gun as picked up by the micro-
phone, however, was heard by the operator
several seconds before the actual sound had
traveled the intervening distance. The thing
was almost uncanny. It was such an obvious
illustration of the speed of travel of radio
waves! Those who were standing in the
immediate vicinity of the receiving station
on land heard the operator shout “finisi”
fully five seconds before they heard the re-
port of the judge's gun.

After the completion of the reporting of

|
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A receiver of
the time of the
present chap-
ter. Note the
old-time Audi-
ons and the
cabinet con-
struction.
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Biography recorded by 1. B. Arvin of Rapio News, wunder the personal direction of Dy, DeForest,
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ANTENRA

The Metropolitan Tower at Madison Square
in New York, where DeForest carried on
much of his early radiophone work.

the races, the equipment was taken off the
boat and from the land station and shipped
back to New York. DelForest and his as-
sistants caught the train and returned to the
laboratory in the Parker Building.

U. S. SHIPS INSTALL RADIO

Then there wis the business of installing
the equipment on the fleet and the attendant
difficulties. For about three months every-
one in the organization was busy as possible.
DeForest was working night and day, both
supervising the construction of apparatus for
sale, already on contract, and in continuing
his researches along various phases of modu-
lation and perfection of the arc which was
usgd as the generator of the continuous
waves.

Then for a little time there was ample
financial aid for the company and the men
working for it. Most of them had come
into DeForest's employment on 1o promise
of wages. They had great faith in their
principal and in his ability to bring the grow-
Ing young art into something worth while.
They seemed to know that they were mak-
ing history. One of them came to him. of-
fered his services and insisted on being taken
into the staff on the strength of the experi-
ence he had had in the line. DeForest told
him that there was no money available for
more men. Nevertheless, each morning the
man would show up, find someone who
needed a little help and proceed without fur-
ther ado to lend a hand.

This kept up for some time and DeForest
finally acknowledged defeat. He put the
man on the payroll without any stipulated
salary. Some weeks he got seventy-five
cents, others he got seventy-five dollars.

Copyright, 1925, by E. P. Co.
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Most of the men in the employ of the com-
pany fared likewise.  But they all worked
with a will and gave all thelr resources.
mental and physical, o the work in hand.
They were a bhardy crew. Their chicf joy
was in work and lots of it and all the time
they were confident of the man whom they
calied “hoss™ and of the practicability of
the thing he was attempting to do.

In FFehruary of 1908, Deldorest embarlked
for Irance and Paris. There were a couple
of companics there who were anxious to be
Licensed under the Delforest patents, and
who sought to be recognized as the official
French agents Tor the Radio Telephone Com-
pany.  Somie arrangements had been made
for Delcorest to carry out a number of tests
before the Department of Posts and Tele-
eraphs and for the benelit of the companies
concerned.

VACUUM TUBE DEMONSTRATED

Accordingly, DelForest had shipped a few
of hix radio telephones i the boat with him.
Upon arrival, after a few negotiations, he
was allowed to use the Bifel wower Tor his
experiments. At the first deck of the tower,
110 Teet above the level of the Seine, he in-
stalled the first radiophone on French soil
and incidentally made the first demonstra-
Gon with the Tittle vacuum tube which was
afterward (o play such an important role
in the great war which was to [ollow in less
than scven years.

Autennae were hung from the sides of the
Tower and the generators were stationed in
the hase. Tests were made of a gradually
widening radius {from the Tower.  As the
men with the receiver moved Turther and
further from the famous Tower, the signals
became a bit weaker and weaker umtil a
little hevond tweaty-cight miles they faded
almost entirely, being audible only wnder the
best of conditions.

1t must be borne in mind that this work
wis done with the shorter acrial, reaching
only 110 feet into the air and practically
shiclded on one side by the steel framework
of the Tower, But the range of a little bet-
ter than  twentv-five miles  as dependable
ander all conditions was thoroguhly estab-
lished.  Later. one cevening, the authorities
came to Delforest and told him that he
would be allowed to use the main antenna
which ran almost to the top of the Tower
for experiments. A couple of days of hur-
ried preparations, allowing for the neces-
sary changes in wave-length of the trans-
mitter and the selection of listening stations
followed, and the night of the hig test ar-
rived.  All evening Delorest and his assist-
ants  stayed at  the  transmitter,  feeding
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station with micro-

The DelForest radiophone
phone on the front of the panel.

records  to the  talking  machine  which
was modulating the carrier current. Larly
in the mworning, near dawn, they returned
to their hotel to await results. A couple
o days later the first post brought o letter
with the T.yons post-mark on its face. It
was sandwiched in amongst the remainder
of the morning’s mail and so did not receive
immediate atrention. \When he finally did
open it, however, and had glanced hali-way
through its pages, he was overjoyed. It
{old, n perfect French, of the reception of
almost the complete program by an engineer
listening in at Lyons, five hundred miles
away.

ITALIAN WARSHIPS INSTALL RADIO

Hardly had the negotiations with the new-
v appointed agents been  completed swhen
DeForest received a telegram {rom the ltal-
ian Government, asking for a demonstration
5f his new device. Of course, he gathered
up his belongings, Jock, stock and harrel and
starfed as fast as the St Gottard lxpress
would carry him for Italy. At Romw he re-
ceived an  exceptional reception from  the

officers in charge and at once was given
craft and facilities upon which to make his
Being compavatively  {resh

demonstration.
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The commercial receiver of fifteen y~ars ago was a formidable affair, as may be seen from the
above picture,
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from his attack ol the same prublems wah
which he was now confronted in connection
with the equipment of Admiral Evans’ fleet.
matters were more or less simple.  Little
time was consumed in showing the naval man
the cfficiency and uselulness of the scheme
at hand.

As a matter of fact, they had almost de-
¢ided to purchase and install several of the
sets before Delforest appeared on the scene.
11is presence and enthusiasm helped them to
4 quick decision, however. They placed the
order and Deliorest relayed it on to the
New York office. ~ The apparatds was ship-
ped by express in the next outgoing steaimer.

As soon as it arrived, DceForest and his
assistants set about installing it aboard the
Jtaliun  destroyers and hattleships.  There
was not quife the hustle necessary on this
job that there had been with the installation
aboard the United States crafit some months
hefare.  Toward the latter part of May.
1908, the work was completed and the radio
men aboard the ships thoroughly hroken into
the habits of operating the set. Delorest
then turned to other shores.

ENGLISH INVESTIGATE RADIO

e rushed back to New York and the
affairs of the company, spending just two
months there hefore he again departed for
the continent and England.  Following the
installations on the Ttalian ships. the Dritish

.,_.
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The first opera star to broadcast, Mme, Maz-
zarini. She appeared with Caruso.

Admiradty cocked aun inquisitive eye at the
ciforts of this voung Yankee. DeForest suw
in their curiosity germs of a large order
aud better financial condition for the new
Radio Telephone Company.  So he gathered
up three or Tour of his sets and loaded them
into ore of the ocean greyhounds and started
1o conquer the mistress ot the seas with his
little hox of wires and vacuum tubes.  1le
was still emploving the arc as a generator
of undamped waves, but he had already be-
cun to study the characteristics ot the newly
discovered quenched spark gap.  The chicl
trouble with the arc still remained, in spite
of all he could da. Tt was unsteady and
necded constant watching, hesides necessitat-
ing a separate generator to furnish its sup-
ply of current.

All the way across he spent most of his
time in the cabin, pouring over German and
[frenclt text-hooks dealing with the char-
acteristics of this new device which promiscd
1o be so clficient as a generator of radio
WAVCS, .

At London. however, he became all busi-
ness and set himself thoroughly to the task
in hand, that of convingiug the lords ol the
British Admiralty that his new radio phone
was the one great improvement they needed
in their fleet. He pointed with pride (o the
behavior of the installations aboard Admiral
Fvans' fleet while it was steaming through

(Continued on page 1023
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What Is Low-Loss?

By SYLUAN HARRIS

E have low-loss this and low-loss
that—low-loss everything, in fact,
except—>brains.

It there ever was anything that received

an over-abundance of emphasis, the low-

loss idea certainly is it! And the
saddest part of it all is that, as is most
usual, those who do the most talking know
the least about it. As a result, those who
are the learners have become filled with
many misconceptions of the low-loss idea.
The greatest effect, and perhaps the most
serious, is the effect this has had on the
pocketbook of the radio fan.

There are low-loss coils, low-loss con-
densers, low-loss tube sockets, low-loss in-
sulators, low-loss transformers, low-loss
cverything. The writer saw recently an ad-
vertisement dealing with low-loss antenna
supports!  After a while we shall be wear-
ing low-loss collar buttons or low-loss sus-
penders. We shall have low-loss nuts and
holts and low-loss wood screws.

The whole thing is ridiculous. Not the
idea of low-loss, but the way in which it is
being overdone. It has given rise to mis-
statements in advertising, not necessarily in-
tentional, but due to the ignorance of the
advertisers. These have been taken up by
the readers of the advertisements who have
repeated them from one to another, as sheep
follow sheep. Likewise, many manufactur-
ers have copied the designs of others, simply
because they saw that the low-loss propa-
ganda was selling the product of the other
manufacturer.

LOW-LOSS IDEA GOOD

The idea of low-loss is a very good one.
No sane person will ever dispute that fact.
But there is nothing new ahbout it. Power
engincers have known the desirability of
reducing losses for years and years. There
was mnever a motor or steam engine de-
veloped that did not involve the most seri-
ous consideration of efficiency. But the
power engineer did not go insane over it as
the radio people have. The thing has be-
conte almost a mania in radio circles; at
least. in the design, production and adver-
tising of equipment for broadcast reception
and amateur usage.

The average radio fan has been beguiled
mto believing his set will not work well if
he has the least bit of insulating material in
its make-up, or if he has any more metal
in the set than is required to form the plates
of the condensers or the magnets of the tele-
phone receivers. He is ready to sacrifice all

that is good in mechanical construction—
strength, rigidity and accuracy, etc.—if he
can only gat low-loss.

Furthermore, he has laid the blame for a
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“Experts” looking for losses.

considerable amount of the losses in his set
where it does not rightfully belong. Take,
for instance, that poor, innocent offender,
the insulating material, whereon his coils
are wound, wherewith his wire is insulated,
or whereon his condenser plates are mounted.

OTHER LOSSES OVERLOOKED

He has forgotten, however, that coils
wound of No. 25 wire, even if wound en-
tirely on “air,” will have considerably more
resistance (losses) than coils of ordinary
bell wire, with its tons of insulation and
wax, even when wound on such miserable
stuff as solid tubing.

He has forgotten also that when such
ridiculous methods of winding coils as the
spider-web method are employed, that the
increase in the skin effect, due to the multi-
plicity of layers, may raise the coil losses
500 per cent., whereas he has saved but a
few per cent. by reducing the coil capacity.

He has forgotten, furthermore, that when
he has reduced the losses in his condenser by

replacing the end-plate of insulating mate--

rial with one of metal, that he has merely
substituted one cause of loss for another.
Many condenser “experts” have spoken
volubly of the “field distribution” in a con-
denser, and some few have tried to trace
it experimentally, but it will be found that
the greatest radio engineers of the world
decline to make definite statements about it.
They know little or nothing about it and
-re generally willing to admit their ignorance.

He has forgotten, once more, that although
he feels that he must use low-loss tube
sockets, no one has ever succeeded in meas-
uring the losses in the sockets.

He has probably wondered why someone
has not by this time brought out a “low-

HERILTENT

Here are shown in-
struments installed
in every radio set
for the express pur-
pose of causing
losses.
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loss” rheostat—well, that’s carrying the
thing too far. I forgot that the main value
of a rheostat lies in the losses it has!

Anyhow, when the radio fan has learned
that losses in multi-layer coils are far in
excess of those in single-layer coils on ac-
count of the skin effect; when lie has learned
that losses in metal end-plates increase with
the frequency, whereas the losses in dielec-
tric materials decrease; when he has learned
that the coil (distributed) capacity in al-
most all coils is a very small quantity com-
pared with the skin effect; when he has
learned that the losses in the end-plates of
the condensers are as nothing compared with
the losses in the very condensers themselves;
when he has learned that No. 18 wire has
lower resistance than No. 24; when he has
learned that the resistance of the wire itself
is exceedingly great compared with the in-
sulation losses; when he has learned that
no one knows the field distribution in a con-
denser at radio frequencies and is, hence,
not entitled to talk volubly about it; when
he has learned that there are very few who
can measure losses at radio frequencies ac-
curately—in fine, when he has learned to
assign the proper importance to things and
not to exaggerate grossly and without cause
—only then shall he begin to learn the truth
about “low-loss,” and know by what means
he should build his set to work most effi-
ciently.

Low-loss has no criterion to be judged by;
we merely want the losses to be as little as

possible. But there is a practical way of
looking at it. We cannot reduce the losses
to zero. But there is one thing we can do:

we can certainly get a great deal more out
of our sets than we are now getting. So,
rather than worry ourselves to death about
“low-loss,” let us learn more about the
apparatus we have now. It is pretty darned
efficient as it is!

There have been volumes and volumes
written on the subject of low-loss by a mul-
titude of would-be scientists. The writer
must confess that he has joined their ranks,
as the reader will see for himself if he will
look back into the issues of Rapro NEws
from January to May. But the difference
in the writing lies in the validity of the
statements made. Most writers, as has been
said before, follow each other as sheep fol-
low the leader; the present writer has, in
every case, conducted his own research,
whether it be theoretical or experimental.

As a good illustration of how they follow
the leader, take, for example, the time-worn
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The Experimenter

bhas come back! If vou are one of the one
hundred thousand readers of the old Ervc-
TRICAL ExPERIMENTER, you will no doubt be
glad to hear that the ExpERIMENTER has come
back BIGGER AND BETTER THAN
EVER.

Experimental Radio

Nothing but experiments, written by the
foremost radio authorities, alse a monthly
editorial by H. Gernsback, A fine roto-gravure
section to brighten up the magazine. But
H hest of all for you radio readers, is the big
= radio section of over twelve pages of some
fifty radio experimental articles—und mind

you, NOTHING BUT EXPERIMENTS. :

LIST OF INTERESTING ARTICLES TO
APPEAR IN THE JULY ISSUE
OF THE EXPERIMENTER
Circuit Analysis. K
By Leon L. Adelmun, Assoc. I R. E.
Short-Wave Amateur Receiver.
By Alired R. Marey, Assoc. L R.E.
An Excellent Broadcust Receiver.
By Joseph H. Kraus.
The Pianor, An Electric Piano.
Interesting Experiments in Organic Chem-
istry. By E. W. Blank.
Home-Made Oscillating Rectifier.
By Siegiried Langsdorft.
Experiments with Tesla Resonator.
By Kenneth M. Swezey.
Jron-Clad Lifting Magnet.
By William J. Edmonds.
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custom oi building coils with a ratio of
diameter to length of 246. Radio hack-
writers generally claim that this is the ratio
that must be maintained to build coils having
the lowest possible resistance. They base
their claims on statements made in Circular
74 of the Bureau of Standards on page 290.
But the trouble is that they do not read far
cnough or with sufficient care, for if they
did, they would learn that this applies only

to the resistance to direct currents. In fact,
the circular says:

“Naturally, other considerations may mod-
ify the design appreciably. These other con-
siderations include the distributed capacity
of the coil and the variation of resistance
with irequency.” (This variation with fre-
quency is the skin effect—Ed.)

As another example, take the old practice
of assuming that the resistance of a con-
denser varies inversely with the frequency.
Circular 74 states: “The variation of the
power factor and the equivalent resistance
with frequency is a complicated matter, the
laws of which are not accurately known.”

So we might go on with oune illustration
after another, but our efforts would be
[ruitless. It scems that the radio hack-writer
does not learn casily. The ideas must be
pounded into him time and again, in order
for him to assimilate even a few grains of
information every once in a while. It is
the radio hack-writer who has doue most
of the harm in giving the radio public these
misconceptions.  He makes positive asser-
tions about matters upon which reputed scien-
tists fear to commit themsclves, not hecause
they are incompetent to discuss the subjects,
hut because they know that many of their
statements will be misinterpreted.

The subject of radio is a dangerous onc
to tackle superficially; it will be well for
the reader to peruse once again the article
entitled “Specialize,” by Pyle, in the May
issue of Rapio News. This is a very good
article.  The main point that it brings out
is that it is better to know much about one
particular subject than to have a smatter-
ing of many subjects.

Radio is too big {or anyone to know every-
thing about it, and the subject of losses or
resistance in radio circuits requires a very
comprehensive knowledge of electrical prin-
ciples. There are many who try to belittle
the technical man who saves time by work-
ing out his prablems on paper before he
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tackles a problem experimentally. 1t is ouly
the techmical man who can understand how
ignorant these others are. For the novice
will ecasily show in a few hours how one
particular condenser will give better results
in car-phones than another, while the man
who really knows will spend months and
vears on the problem.

Ignorance is a delightful thing. The poor,
innocent condenser (or coil) will be sub-
jected to all the tortures of the inquisition
before the novice gets done with it. Ie
will not know, when he makes his compari-
sons, that he is making at the same time
other .changes in the circuits which gener-
ally pass unnoticed.

Even this might not make conditions so
serious if it were only the novice who is
making these mistakes; but there have been
many so-called “radio engineers” who have
made these same crrors. (By the way, |
don't happen to know, at the present writing,
of any college that awards this degree!)

It is not well to take all this too much
to heart, however. Although many mistakes
have been made, and will always be made,
this  low-loss propaganda, discussion, or
whatever one may wish to call it, has cer-
tainly inspired plenty of enthusiasm for the
study of radio. Let us hope that there will
be more such arguments, not for the pur-
pose of misleading the radio reader, but to
arouse his enthusiasm and his desire to learn
more about radio. In this conncction, it
is interesting to note that there has never
been, in the history of the world, any branch
of science that has roused such widespread
interest as radio.  There have been other
things as, for instance, the telephone and
photography, but the greater part of thosc
who were intercsted by these inventions were
not interested in the development of the
technique. They were only interested in the
telephone in a commercial way or in pho-
tography as a source of pleasure or passing
interest.

When Charging Batteries—Think!

AM writing this appeal to every radio

fan and every automobile repair garage,

or wherever batteries are charged, in the
interest of hetter reception of radio pro-
grams.

I had occasion last week to visit a friend
of mine in the central part of DPennsylvania
and, as he lives out where there is little like-
lihood of interference, I thought it a good
plan to take the radio set along and get
some idea of what real reception is.  Where
I live I am troubled with all sorts of noises,
duc chiefly to leaky high-power transformers.

After putting up my acrial and getting
started about 7:30 P. M., I noticed a noise
similar to static, but of a steady grinding.
After looking over my sct carciully to see
that no connections had bheen jarred loosc
on the trip, I decided it was an outside
noise, not caused by atmospheric disturb-
ances. I inquired whether there were any
high-power wires running mear the house
and was told that the nearest were about
five squares away. Then I started to inves-
tigate and found my trouble! Therc was a
repair garage about five blocks away that
had a G-volt battery on charge. I thought
this a good opportunity to do some experi-
menting for, as there was a phone in both
residence and garage, we had good commu-
nication for experimental work.

First T will describe the kind of battery-
charger that was in operation at this station.

By DAVID E. SHETRON

Tt was stationary, of the vibrating type, and
built in by the owmner; it had an instrument
to regulate the ampere charge and two
single-pole knife switches by which a 6- or
a 12-volt battery could bhe charged alter-
nately. I had the owner of the set pull
out the switches to sce if there was any
other interference and, to my surprise, found
the air very quiet. Then we started the
charger on a 2-ampere charging rate and
found the same mnoise, chiefly confined to
wave-lengths helow 300 meters.  Then we
increased the charge to 7 amperes and found
that the grinding increased in volume and
was confined to below 400 meters. Next
we changed to the 12-volt battery on a 104
amperc charge and {found the noise greater
than ever and inferfering all the way up
to 500 meters; above this wave-length the
interference was not so noticeable.

Now—what would have been the interfer-
ence in a city where there are thousands of
sets and many charging stations in opera-
tion? This, I believe, is where a considerable
amount of noise comes from today, which
we now ascribe to other causes.

So, if you have a battery to charge and
vou have a vibrating charger, why not try
{o charge it during the day-time—and in-
form the automobile men in vour neighbor-
hood to do the same? If we try to inform
cach other of some of the many causes of
interference in radio reception, we shall
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eventually get better results and the noise-
makers will, in time, disappear. The man
to whom I refer rcadily agreed not to
charge any more batteries at night, although
he does live in a sparsely-scttled locality.

I appeal to all radio fans to co-operatc
in eliminating this battery-charging noisc
which, in my opinion, is giving more trouble
to the listening-in public than we now
realize.
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The latest for the fan who builds all the hook-
ups as they are published.
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A Three-Range Receiver

T will most likely be necessary in the

near future for the radio fan to extend

the range of his receiver from 600 to

200 meters, as it is now, to 600 to 150
meters. The ether is becoming more and
more crowded, and to provide channels for
all the broadcast stations it will be necessary
to oxtend the range. This has been de-
scribed somewhat in detail in the last issue
of Rapro News.

Rapro News will endeavor, from month
to month, to give to its readers some of the
methods by which the various types of re-
ceivers may be made to cover this great
range of wave-lengths. Although it is not
dificult to cover the range, there are other
problems that arise at the same time which
must be solved.

CONGESTION

One of the main difficulties which will
arise js that of congestion. A little con-
sideration of the frequency range will make
this apparent. Six hundred meters is cquiva-
lent to 500 Lkilocycles, and 150 meters is
equivalent to 1,500 kilocycles. The fre-
guency range of the receiver, therefore, must
be 1,000 kilocycles. At the present time
broadcast stations arc allocated on frequen-
cies 10 kilocycles apart, so that iu this total
cange there will be 100 channels in which.
the stations may operate. It will be next
to impossible to tune with the circular plate
condenser to the stations having the shorter

By the Laboratory Staff of Radio News

Rapio News zakes pleasure in introducing to the radio public the three-range receiver herein
described. It is very simple in construction and operation.

wave-lengths. The crowding at the lower
dial settings will be worse than ever. Even
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ERE is a set which we heart-

ily recommend to the radio

fraternity. As is well
known, most sets work at their full
efficiency only at a certain wave-
length. The usual broadcast set, as
a rule, works best at about 300
meters. With the present set we
get maximum efficiency on prac-
tically ALL wave-lengths. The
volume of the set is tremendous,
and its DX efficiency is remarkable.
= In a single evening in New York
- City, using a mediocre aerial, over
- twenty-five stations, some 2,000
miles distant were received on the
loud speaker. The set is easily con-
structed by anyone. We should
like to hear from readers wko have
constructed this set as to what rec-
ords and what performance they
have been able to make, ~—Editor.

PG RRRIIE N AR MR e

HuLI

SN

g

if a straight-line frequency condenser be
uzed in the tuning circuit, and half the dial
circumference divided into 100 divisions,
there will be one channel for each division
on the dial, which is about as closely as one

can tune with comiort.
Rapto News.)
However, it is apparent that we would
not have the whole dial to tunc over, for in
the average variable condenser, a motion of
from 5 to 10 divisions is required before
the plates are in mesh and the condenser
begins to act as a true straight-line fre-
quency condenser. It is apparent, thercfore,
that we must not count on more than about
90 divisions on the dial for accurate tuning.

Even at that there should be no difficulty
tuning over the whole range when a straight-
line frequency condenser is used. At the
present time, however, these are not gen-
erally available, and the straight-line wave-
length type is just as bad as the circular
plate condenser, so that for the present other
methods of spreading out the stations must
be found.

A “THREE-RANGE” SET

In the set to be described in this article
the range is divided into three parts, mak-
ing it a three-range tuner. The calibration
of the set is shown in Fig. 1, where each
of the curves applies to one of the three
points on the switch which is used to change
from one range to the other. The first point
of the switch gives a range from 600 to 400
meters approximately ; the second point gives
a range from about 440 to 200 meters, and
the third point gives an approximate range
from 240 to 140 meters.

(See Junc issue oi

Rear view: of the three-range receiver. The numbers on the instruments correspond to those given in the caption on the opposite page.
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The front panel view presents a pleasing appearance.

Each of these three ranges is covered com-
pletely by the whole condenser dial, so that
the 1,000 frequency channels are spread out
over three dials, as it were, and there is not
much likelihood of crowding with this ar-
rangement.

The method used is shown very clearly
in the wiring diagram. A special switch
was constructed for the purpose, which
anyone can make of scrap parts lying about
the workshop or laboratory.

The coil used in the tuner was wound
with ordinary bell wire. There were 30 turns
of this wire on a 3%-inch tube. The tickler
or rotor wuas of the ball type, which can be
purchased aunywhere, and had on it 15 turns
of No. 18 D.C.C. wire. The secondary coit
was tapped at the 20th turn as shown in the
wiring diagram.

The variable condenser used had a capacity
of 0.0005 microfarad.

On the first point of the switch a fixed
condenser having a capacity slightly less
than 0.0005 microfarad is comnected in
parallel with the variable condenser, so that
we are tuning the coil with a condenser hav-
g a maximum capacity of 0.001 microfarad.
When the variable condenser plates are en-
tirely out of mesh, the capacity in the cir-
cuit is equal to that of the fixed condenser.
The whole coil is used on the first switch-
point.

On the second point of the switch the
fixed condenser is thrown out of the circuit,
so that-the coil is tuned by the 0.0005 micro-
farad variable condenser alone.

On the third switch-point, the variable
condenser Is allowed to remain in the cir-
cuit, while the coil is cut down by the tap
shown in the diagram. To get down to the
shorter wave-lengths it is necessary to re-
duce the inductance in the circuit as has been
done in this circuit.

It will not he necessary to go into the
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Following is a list of the parts
necessary for the construction of
the three-range tuner described in
the accompanying article:

1—Variocoupler—wound as shown.

1—.0002 fixed mica condenser.

1—.00025 fixed condenser and grid
leak.

1—.001 by-pass condenser.

1—.0005 variable condenser.

3—Vacuum tube sockets and tubes
(201A type).

2—Audio frequency transformers.

1—Single-circuit jack.

1—Double-circuit jack.

Brass, bakelite and switch-points
for construction of multi-point
switch, bus-bar binding posts, panel
baseboard, screws, nuts, etc.

g
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construction of the remainder of the cir-
cuit. This has been assembled in the usual
manner, and consists of two stages of trans-
former-coupled audio {irequency amplifica-
tion.

The construction of the switch is shown
very clearly in Fig. 2. It will be noted that
there are three prongs of the switch not
connected to the switch shaft, which make
contact with two points connected to a
fixed condenser in the antenna circuit.

This fixed condenser has a capacity of
0.0002 microfarad, and is used to reduce the
natural wave-length of the antenna circuit.
This was found to be necessary in calibrat-
ing the set, on the third point of the switch,
for the shorter wave-lengths. The ordinary
antenna, as generally used, did not seem to
function as satisfactorily on the shorter
wave-lengths without this secries condenser.
It is short-circuited on the first point of the
switch and also on the seccond point. It is
only when we come to the third point that
it is necessary to break the short circuit.

The sequence of operations is shown in
Tig. 3, giving the three circuits correspond-
ing to the three positions of the switch.

The operation of the set is comparatively
simple. For the first band of waves rcach-
ing from the top of the broadcast range to
about 400 meters, it is only necessary to
set the triple-point switch in the first posi-
tion and rotate the wvariable condenser
through 180 degrees in the wusual manner.
When the operator wishes to drop to the
lower wave-lengths in which the majority
of the class C stations are located, namely

(Continued on page 120)

The contacts

Fig, 2.
for this switch can be

easily and simply
made.

Fig. 3. The diagrams below show the switch in the three different positions. The ranges are ap-

proximately :

Ist position, 600 to 400 meters; 2nd position, 420 to 220 meters; 3rd position,

240 to 140 meters,

L

[ ST. POSITION
(tona RANGE)

L

TICKLER

2 ND. POSITION
(MEDIUM RANGE)

)
L

TICKLER

A ||
I

3 RD. POSITION
(SHORT RANGE) A
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TRANS-ATLANTIC
RE-BROADCASTING

NEWEST BRITISH BROADCAST STU-
DI10. Right: The British Broadcasting Co.
bas erected at Savoy Hill, London, their
new studic from which programs were
broadcast for relaying to the United States,

© Underwood & Unde}'wood.

BRITISH STATION 5XX. This station at Chelms-
ford using 25 kw. power, put the programs on the air
for American reception. This interior view of the sta-
tion shows plainly the tubes and other apparatus used

in the transmission. © Kadel & Herbert.

RECEIVING
EQUIPMENT .
Right: The high-
powered station at
Belfast, Maine, is
here shown. The
1600 - meter waves
were received here
and re-broadcast on
a short wave-length.
The short waves
were then received
at the experimental
station of the R.C.A.
in New York City.
© Kadel & Herbert.

P>

(&
ANTENNA MAST AT 5XX. The above shows
one of the 400-foot masts at the experimental
station at Chelmsford, where the programs were
put on the air, after being sent by land wire
from London. @ Kadel & Herbert.

\a@gj N
! ; SHORT-WAVE RE-
- CEIVER. Left:

Where the ghort waves
broadcast from Bel-

= |l - fast, Maine, ‘were re-
ile - ceived and sent on
" X 1and wires to stations

WJZ and KDKA for
if 2 re - transmission on
their normal wave-
length. © Kadel &
o Herbert,

CONTROLS AT
STATION WJ]Z
Right: The amplifies
panel. © K. & H.
oN PPy
TR AR R TIRE

= ul| oy )
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HIS mouth sees the début of the
Rapio NEws new broadcast station,
WRNY, situated atop the Roosevelt
Hotel, at 45th Street and Madison
Avenue, in the heart of New York City.

WRNY OPERATES ON 258.5 METERS (1160
KILOCYCLES) POWER 500 WATTS

As might be expected, this station will
be one of the most novel, most efficient, and
most interesting stations in the country.
For completeness of equipment, output and
general design, it will be surpassed by very
few stations now in operation..

. Several novel features which never before
have been incorporated in any broadcast sta-
tion are to be included..

As to apparatus, the main transmitter is
the standard Western Electric Unit employ-
ing two 250-watt oscillators and two 250-
watt modulators in the standard Heising cir-
cuit, with Hartley oscillators. The power
supfly is especially designed for the trans-
mitter and is built entirely in duplicate so
that, should anything be amiss with one unit,
the other may be thrown in instantly at the
power pane! and listeners would, therefore,
be unaware of any accident at the broadcast

Above is shown the gontrol board \ . station. It will be seen, by rcference to the
for the hotel public address system. ALY - . 1 schematic diagram, that the two power units
Through the agency of this system : = . feed into the power panel where the supply
it is possible to intreduce any pro- p

gram being given in the studio of +is metered and controlled. On this panel is
V;’Rlehintol any of the ‘?ub!ic room'; Above is the ma}fn transrlnitter. hwhich },’,‘"ﬁ also situated the remote countrols for operat-
of the hotel or to pick up speec the signals on the air. It is the standar 3 3 H -
from any room in the hotel and put ;Wes{em Electric type with two 250.watt mg th’erhgenerators alnd (Eontronlpg ﬂgﬂr (-mt_
oscillators and the same equipment on the put. These two coil units consist of motors
modulation side. In the extreme upper for power, a high tension generator which
left-hand corner of the s¢t may be seen the comprises two windings, each delivering a

harmonic suppressor, the very latest in N s
transmitting stations. Below is a schematic little over 1,200 volts, apd a filament gen-

diagram of the complete arrangement o!§ crator which supplies the necessary heating

it on the air through WRNY.

the station, showing the interconnection of current to the tubes at approximately 15
he vf;'or‘;ikf'e‘f;s tﬂi 25‘:;?:&3 ;},‘:Ch €1 wvolts. The generators are housed on the 20th
floor of the hotel, while the studio is on the
opposite side of the building on the 18th foor.
This is sunpty tollowing out the policy
decided upon when the decision was made to
erect the broadcast station. The station being
a part of the magazine, it was thought logi-
cal that it should be made somewhat a maga-
#ine of the air and going upon this assump-
tion; plans were made accordingly.

(Continited on page 109)

s

At the right is the dual power supply, which fur-

nigshes the power for the station. The conduit,

which is visible at the rear of the photograph, con-

tains the wires carrying the power from the units,

and the remate control for starting and stopping
the motors and generators.

i Py
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Goes On the Qir

TRANSMITTER

Standing next to the power panel in the
control room is the main transmitter, the
chief input panel, the 600-meter watch receiv-
ing station, monitor controls, and pick-up
radio receiving station on which other radio
programs may be picked up and re-broad-
cast. In the main transmitter there are sev-
eral innovations, one of the chief being an
harmonic surpressor which entirely rids the
broadcast modulator carrier wave of all mush
and harmonics, usually found so troublesome.
This device is indicated in the photograph.
The lightning arrester, curious as it may
seem, is nothing more than a 4,000-ohm re-
sistance connected between the aerial and
ground terminal. Tuning frequency regula-
tion and percentage of modulation are all
controlled from the current of the panel. In
order that the emitted wave may remain al-
ways at the assigned frequency, a special

(Continued on page 10%)

phone lines is amplified and passed on to

WRNY

“The Novelty Station”
Outstanding Facts About WRNY:

{ The first high-class high-power
station going on the air, on a de-
cidedly low wave-length, of its own
volition.

{ A novel feature, by which you
will recognize Station- WRNY be-
tween numbers, is its constant
“Staccatone” signal, which will be
on the -air before the announcer
speaks and after selections. DX
listeners-in will immediately recog-
nize the special WRNY signal, even
‘before the announcer speaks.

{ The first station to be intercon-
nected with a hotel public address
system. Entire hotel can listen-in
to what is going on at the studio,
and special orchestra selections and
banquets taking place.in the hotel
can be switched on instantly.

§ The first station to broadcast
complete radio hook-ups. Inform-
ation elsewhere in this issue. .

{ WRNY answers radio ques-
‘tions over the air.

o

At the right is the modulation panel and the
main transmitter panel, the latter in the
background. Note the tubes and the con-
trols on the voice amplifier. It is here that
the incoming voice from the studio to tele-
the transmitter. Sixteen pairs of telephone
lines come in at the bottom of the board
and may ected, at a ent’s no-
tice, to the amplifier. This makes distant
programs anywhere available to the station.

(A

=3 2N

Below is the commercial watch
_station where an operator is
always on duty, listening.in on
the 600-meter band for S%S sig-
nals and keeping a watch on the
ether all the time the station is
in operation. This is also the
position of the special receiving
station for picking up programs

{frdm other stations for re-

broadcast.

Above is shown the adjacent positioning of
the power control panel and the main
' transmitter. Should anything go awry, it
is only necessary for the operator on watch
to step over to the power supply panel to
cut it off. By this arrangement an instant
change-over from one power unit to the
other is also possible and, c q ly, no
interruption in the program is necessary.

AR U TR

At the left is the con-
trol-box in the studio,
with pilot lights to in-
dicate the operation of
the station at all times.
There is a system of
lights on the face of
the box which: serves
as a perfect guide: for
the announcer. It is
also equipped with an
extenston cord and a
push-button by which
the announcer can be
in control of the sta-
tion from any corner
of the studios.

T AT T T —

|
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Cathedrai

NOTRE DAME DE PARIS.
Left: This cathedral on  the
banks of the Seine that has been
famous in history for over 700
, ¥ years has finally been modern-
i T - (g ized, Loud speakers have. been
-k S oA installed in the nave of the cathe-
3 dral so that the congregation-may
ot hear the services. @ Underwood
: T & Underwood.

W S m e ans T -

{0
N

g BB— 13 3 | - i b O
LOUD SPEAKER IN- &% J i 5 - .
STALLATION. Right: ¥ i y @ =
One of the loud speaker
horns mounted on a pil- =
lar near the chancel- of ; i 3 1
the cathedral. One of ! &l - D El
the famous rose windows : . i
may-be seen in the back- B L I LJ
ground. © Underwood B

& Underwood.

MICROPHONE ik
ABOVE PULPIT. . i
Left:: The pick-up appa-
ratus in the cathedral E
The microphone is = | -
shown over the pulpit 1

that “was designed by ¥
Viollet-le-Duc -and exe- ¥ 3
cuted by Mirgen. ©Un-
derwood: & Underwood.
R 3

T e “RADIO CZAR” OF JAPAN. Viscount Shimpeo Goto, for-
merly Home Minister and Foreign Affairs Minister, who is the
President of the newly formed Tokyo Radio Broadcasting
Bureaun. © Keystone View Co. '
ENGLISH SCHOOLBOY WORKS WITH AMERICA.
Left: C. W. Goyder, of Mill Hill School in England, has
worked several amateurs’ stations in this country and many
stations on the Continent.
a3
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Radio in the
United States
Navy

ST I T T T
o TN AP L

e

.

WIND-DRIVEN GENERATOR ON AIRPLANE.
In the enclosure is shown the single-bladed and self-
regulating generator that supplies power for the radio
transmitting and receiving apparatus for Nawvy air-
planes. Courtesy Naval Engineering Dept.

AIRPLANE TRANSMITTER AND
RECEIVER. Interior view of set show-
ing on the right the four 714-watt trans-
mitting tubes and on the left the three
peanut tubes used for receiving. Cour-
tesy Naval Engineering Dept.

X 3 = NN

INSTALLATION OF SET IN AIRPLANE. 3

The weight of the plete radio equip t is
88 pounds, which includes the set, generator,
antenna, reel, antenna weight, aviation helmet,
head telephones, sending key, and batteries.
Courtesy Naval Engineering Dept.

:!_
e T AZXZ0 |y
; SIGNALS FROM THIS STATION 3¢~

HAVE BEEN HEARD 8000 MILES.
Above is shown the relays that automatical-
ly control the transmission of the time sig-
nals twice daily from Station NAA at
Arlington, Va. On the right is the 100 kw.
equipment that supplies the power for Sta-
tion NAA, which is used for broadcasting
hydrographic information, Shipping Board
messages, as well as the well-known time
signals. @ Underwood & Underwood.
PP/
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NEW YORK THEATRE USES
RADIO FOR RESERVING
SEATS. Left: A national chain
of vaudeville houses have instal-
led radio for inter-theatre com-
munication, as well as seat reser-
vations. © Underwood & Under-

AVIS RARA BROAD-
CASTS. Right: The
“Troupial’ that is
perched blithely on the
microphone is the first
of the species ever to
broadcast its song from

a radia station, although L)
along the Amazon River
its song is a common D)

occurence to the jungle
inhabitants. @ Kadel &
Herbert.

IN CANCER TREAT-
MENT. Above is shown
Dr. Jos:. F. Elwood of:
the Boston City Hospi-
tal with the radio knife
and apparatus for - its
operation. The knmife,
which is shown on the
left, is tuned in like a
radio set and operates
on alternating ‘current.
© International News-
: reel. -

e
I

RADIO KNIFE USED ;

11 '] 1 1R fisfid

elephant shown below is rehearsing her part in
the circus radio program recently broadcast.

DOLLY BROADCASTS. The two-year-old i
© International Newsreel, —

Héak " Gowdy, catcher of the N. Y. Giants, broad-
casting before the game with the Boston Braves.
- © Underwood & Und‘e'rwood._

1 OPENING THE 1925 BASEBALL SEASON,

www-americanradiohistorv-com
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EAD OF FRENCH ARMY
RADIO DEPARTMENT. Gen-
eral Ferrie, who heads the tele
graphic operations of the French
army including the radio station
that is located in the Eiffel
Tower in Paris, experimenting in

his lyboratory. © Wide World
Photos.
P>

JAPANESE BAND BROADCASTS JAZZ. Below:
The Japanese Naval Band in the Tokyo studio,
broadcasting for the first time this type of music,
Radio dev:lopment in the Far East, where the varied

¢ might easily be confused with static, is

slow. © Henry Miller News.

THE NEW HOME OF STATION 2LO. Above
is shown the transmitting apparatus of the London
station in its new home, Below are shown the
antenna masts over PShelfddzes. © Wide World

otos.

RADIO AT THE PANAMA

CANAL. Below: A field radio

set located at Pedro Miguel Locks.

Radio plays an important role in

the Canal's defences. © Kadel &
Herbert.
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:
T T T %
B 1
RADIO AT WELLSLEY COLLEGE,
" 4 A course that has recently been added
. o5 . to the Physics Department curriculum
i h- ‘is the study of the principles of radio
Pt i communication. Students  construct
both transmitting and receiving sets;
the two upper photographs, taken in
radio laboratory, show sets under test.?

In the circle are shown two students
making a test on a radio direction.
Ander

is shown Rev. M. T. Beckett, an Eaglish clergyman, who has
su ded in tr itting sufficient power by radio across

his laboratoty to light an ordinary lamp. © P. & A, Photos.

iLIGHTS ELECTRIC LIGHT BULB BY RADIO. Above

IR

CONTROLLING AIRPLANES BY RADIQ. Lecft: Secre-
tary of the Navy Wilbur directing the mavements of air-
planes by radio at Quantico, Va. @ Henry Miller News.
a0 3

G
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A radio, a heok and line, « scow,
Oh, baby, that'd be the cat’s meow!’

AT foregoing strain on the voice-box
is my own arrangemnent of a little
ditty popularized by a small-time cigar-

ctte-maker named Omar. who did his turn
back in the davs when they used ox teams
for cther waves. And on a July afternoon,
when the heat is warping grids in vacuum
tubes and the humidity keeps you doing an
imitation of a sponge under pressure, 1 ain't
afraid 1o velp “them’s my sentiments, and
no kiddin'.”

My paternal ancestor once philosophized
into niy juvenile ear the following bit of
sterling advice:  “Son, never play the ponies
—equine or theatrical.” Whereat I prompt-
ly went out and did both, the result being
that T lost my bankroll on onc of the for-
mer and found myseli married to a specimen
of the latter in her worst stages. Yes, I'm
an actor, {o be specific, a dancer, and so’s
iy wife. and we're successiul enough to be
able to lay off summers. and we does, and
here T am out in a rowboat at Brightmere-
on-the-Deep. trying to tecase a coupla fish
into sampling the nectar on a ten-cent fly.
Oh, yes, my name’s Joe Hammerstein, in
case we ain't met before, and my legal ac-
companiment is Doris, at present scated on
the front and only piazza on our buyed-a-
wee home, broadcasting to the neighbors the
newest scandal about some poor frill that
never done nothing to her except tell the
same line of stuff about her to somebody
else. 1 hopes I makes myself clear; any-
way, that’s the why of me being out on the
briny with a suitcase set and fish-pole, try-
ing to get Chicago and land a batch of fresh
salt herring at the same time. Oh. it’s

idyllic, as Doris says—whatever that means.

Along about four o'clock I decides I can't
tune in nothing bigger than a ten-watt sun-
fish, so 1 dips the oars and ripples in to the
dock. Of course, I couldn’t be lucky enough
to get past the house without my fireside
companion spotting me. This individual,
oddly alone, is seated on the steps, and lets
out a small war whoop when I heaves into
view.

“Joseph Hammerstein!”  she
“Have you been fishing again?”

“Presumably,” T replies.  “I had my usual
no-luck.”

Mrs. Hammerstein stands up.  “Here T've
been waiting for you to come and help get
dinner,” she complains. “Shake an ankle,
Mercury.”

I'm despairing, “Dinner 2 I repeats.  “It’s
only four o'clock.”

“GVe've gotta date with the McArthurs
for evening bridge,” explains my speed regu-
lator. Which is just like hooking the “B”
battery onto the “A” circuit. T'm blown out.

“We've gotta date!” I echoes. “Since
when, and where, was I asked?”

“Never mind, vou,” snaps Doris. “You'll
have to hop into vour soup-and-fish. This
is a swell party. Remember your p’s and
(]’S.”

T snorts.  “Ain’t the rest of the alphabet
being used this scason?” T grumbles. “I
hadda date with The Master to go hunting
starfish with a telescope.”

“Well, yor'll be looking for bridge points
with your bare eves,” finishes Doris. “That
settles that!”

It does. The McArthurs is one of the
ritziest gangs of millionaires that ever
sounded a broad “a” A party there means
T've gotta mind the book of etiquette and

demands.

www americanradiohistorv com
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Doris is

not draw hook-ups ou my cuffs.
thrilled—me, I'm disgusied.

“But honest, honey, T hadda real date,”
I begs. “Jerry and e

“Use your pearl studs, dear,” says Doris,
sweet.,  “And don't tie a four-in-hand tie.”

And they wonder why some men stays
bachelors!

At eight we arrives at the McArthurs,
which is precisely like I knew it'd be, only
more so. Therc's the usual crowd of in-
tellectuals that talks about themselves to
cach other in a way that'd make the most
conceited actor on Broadway look like an
also-ran.  We're well known in town, hav-
ing lived here last summer, and Doris’s hav-
ing found an English count on her side of
the family three hundred years before the

Pilgrims staged their front-page landing
malkes us solid with the up-and-ups. I gotta

uncle they calls the “Duke of the East Side,”
only it seems them titles donw’t count. Any-
way, I ain’t mentioned it

Bridge is a game that looks nice and lets
vou out on swearing, but it ain’t got the
stamina of draw poker. I'm outa my ecle-
ment, but I gets by, putting in « word here
and there. I'm playing at a table with Doc
Maxwell against a tcam composed of an
ancient dowager and an English nobfeman
tagged Sir Arthur Haviland. During the
course of the game this bozo lets out @
crack about radio. I sits up.

“Are you a radio fan, sir?” I inquircs.
stiff. The gentleman gives me the super-het
stare. )

“A fan, sir?” he comes back. “Why.
really, I don’t believe that I have ever been
termed that. Fancy! A fan!”

This high-hatting don’t go down

(Contined on page 90)
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ENGLAND

QU 3210 1

After the recent broad-

¢ Paderewski casting of Ignace Pade-
¢ Phono- rewski from 2LO in Lon-
: graph don, he autographed sev-
¢ Records cral of his phonograph

records, which were of-
fered to the highest bid-
ders. The station was swamped with letters
enclosing sams from a penny stamp up to
many shillings.  This is the first radio auc-
tion sale that has come to our notice.

[T SR TITN TR TR TN

B LRIt L
This English minia-
ture loud speaker is
advertised as being
“no larger than a
wine - glass.” It is
claimed by the mak-
ers that it is remark-
ably free from distor-
tion. It is made of a
substance resembling
tortoise-shell, and is
an ideal instrument
for a portable set,
since it can easily be
carried about in the
pocket,

DML, 3 LA ]

EHHAHIKIK\IK'IHH:IH-IM.HHH:HHHHH.__'E TI]C Ot]]er SLII](Ia}r eve_
B Radio ning the B, B. C. station
t  Guessing at Bournemouth conduct-
:  Competi- ed a contest entitled “Re-

3

tion quests and Guessing,” and
offered a prize of about
fiiteen dollars to the lis-
tener who sent in the greatest number of
correct anuswers to the following: The names
of the singers; the names of the songs sung,
together with the composers’ names: the
names of the instrumental solos with the
names of the composers and instruments;

N DR Aoy

and the names of the selections played by the
orchestra, together with the names of the
composers. Such an event as this certainly
tends to make radio fans brush up on their
musical knowledge and history.,

English
Radio
Vocabulary

When two English ra-
dio fans meet and discuss
their reccivers, the terms
they usc are very differ-

: ent from those employed
by radio enthusiasts in this country. When
one of them bewails the fact that his “accum-
ulator” failed him the night before, he is
speaking of his storage battery. If the bat-
tery is used for lighting the filaments of the
“valves,” as he refers to his vacuum tuhes,
he calls it a “low tension” accumulator, but
if a “B" battery is under "discussion it is
called a “high tension accumulator.” If dry
cells are used they are called batteries.

Coils, instead of being wound on tubes, are
wound on “formers.” The variable taps on
a "B” Dbattery are called “wander plugs,”
giving one the impression of a sleep-walking
conmnector. The plate of the tube is called
the “anode” and their type of tube corre-
sponding to our 201-A is a “dull emirtter
valve.” They never ground a set, but “‘con-
nect it to earth.” Regeneration is referred
to as “reaction” and a reflex circuit is a “dual
amplifier,” the audio frequency amplifying
portion of it heing named the “low frequency
magnifier.”  Basket-weave coils are our good
old spiderwebs.

o, o

Radio
Conditions
in England

(LU

The latest reports from
LEngland indicate that ra-
dio is increasing in popu-
larity. It is estimated that
there are about 1,400,000
licensed sets in operation, and if there are

B

K. Inukai, Japanese Minister of Communications, with his family, listening in on Tokyo’s first
official radio program. © Wide World Photos.
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four listeners in every home, as is assumed
to be the case in this country, then there are
approximately five and a hali million listen-
ers in Greater Britain alone.

Receipts from broadcasting licenses last
vear totaled approximately $2,700,000, of
which about 60 per cent. went to the British
Broadcasting Company and the remainder to
the Post Office Department.  DBritish fans
are probably a bit more stable and constant
than those on this side of the \tlantic, as
they not only pay for their entertainment,
but listen in regularly to get their money’s
worth.  Over here, where we are all “dead
heads,” so to spealk, we are inclined to he a
trifle blasé when it comes to programs, unless
they are above par.

YL

EETCRERE L W L

Here is an Engilish adapta-
tion of the American “bird-
cage’” antenna, This antenna
is placed in a vertical posi-
tion on a pole, as shown. It
may be adjusted to any de-
sired height so that any
amount of wire can be run
between the two spreaders,
which are formed of heavy
wire with insulators on the
ends, over which are wound
the antenna wire,

IR RN I | e

The British Broadcasting Company stands
rcady to build a sccond 10 kw. station in
London, it is reported, although they already
face a loss {rom the depreciation and obso-
lescence of their present transmitter, and
anticipate a possible reduction in license fees,
which would reduce their annual income.
However, what was a sporting proposition
to Great Britain a year or two ago scems
to be developing into a paving public service.

GERMANY

Using radio apparatus,
Human with the human hody as
Body Used an antenna, a German
as Antenna physiologist, Dr. Lilien-
b g Z  stein, has succeeded in
liearing the action of the muscles.

o U MENT

German

Inasmuch as all Ger-

mad man stations are licensed
Receiving by the Government, it is
Stations easy to know the number
i wi of receiving stations in

the country, It should, however, be under-
stood that a very large percentage of the
German receivers are crystal sets. As a
matter of fact, according to a German au-
thority whom we interviewed recently, ap-
proximately 80 per cent. of all sets in Ger-
many are of the crystal variety.

Below is a list of the largest cities, giving
the authorized radio stations in each:

Berlin .ovvininniinnn.. 264,531
Hamburg ................. 100,042
Munich ................... 78,119
Leipzig . ......... ... ..... 36,233
Frankfurt a. M............. 50,465
Breslat vveevie e, 43,098
Stuttgart «..voiviiiia 22,199
Miinster i. W. ... ... .. .0, 19,138
Kénigsherg i. Pr. .......... 12,985
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The English anti-capacity switch here illus-
trated is so simple that there is nothing to get
out of order. It is a double-throw switch and
may be obtained with either single or double
poles. The phosphor-bronze contacts and the
bakelite base make it electrically efficient.

The Germans with an

Colored eve Lo beauty are beg-
Head- ning to manuiacture head-
Phones phones with ear-caps of
QNORIOGESS v strange and awful colors.
The aesthetically inclined radio enthusiast

may now choose different caps for each of
his moods—haby blue for the bed-time stor-

ies, bright pink for soprano solos, and per-
haps one striped with the national colors for
patriotic occasions.

JAPAN

B The Japanese Govern-
: Powerful : wment has an item of
i Govern- : 1.300.000 ven in its new
' ment Ra- : Dbudget for the construc-
: dio Station © tion of a 30-kw. station

on the Island of Yap. This
will he onc of Japan's
connecting links with the American continent
and will be erected under the terms of the
American-Yap-Japancse agreement.

RUSSIA

Radio is the latest thing
to sweep Russia.  The
urban populace is gripped
by the craze which is be-
giniing now to spread to
the rural districts.  The demand {or receiv-
ing sets far surpasses the supply.  Six thou-
sand workingmen’s clubs and twelve thousand
provineinl reading-rooms are heing equipped

i B

Uncle Ivan
Succumbs
to Radio

'

Sy

The English crystal set shown in the accom-
panying sketch is tuned without the use of
condensers or tapping the inductances. The
movable plates vary the magnetic field that is
set up by the coil and so affect the wave-
length of the receiver. It is called *‘eddy
current tuning.” Different coils may be
plugged into the socket to receive stations of
different wave-lengths.

with loud speakers.
broacdcast
concerts.

The principal types of
programs are news items and

Esperanto Lessons

(Prepared specially for Ramo Niws Dy

Tames Denson Savers, Lsperanto Writer

and Editor, President New York Esperanto
Harpenio Club)

EXPRESSIONS OF TIME

Day before yesterday.,  Antathierad,
Day after tomorrow, Postmorgai. Sun-
dayv before last. Dimonéan antau lastan.
The week after next, La semajno post la
venonta.

The accusative i used in indicating a
certain periodd of time if the preposition
is not uscd: Lastan fojon mi vidis al vi,
T.ast time T saw vou. One could sayv:
Dum (or &e) lasta fojo mi vidis vin, but
it is awkward. La venontan sabaton mi
venos, I shall come next Saturday. or.
using the preposition. (Dum or en) la
venonta sabato mi venos, but the accnsa-
tive form is more euphonous.

SHOWING POSSESSION

Besides the pronominal  posscssives.
mia, via, nia, etc.. the general way of
<howing possession is by de: La Capelo
de la knabo, The boy's hat; La domo de
la patro, The father’s housec.

Possession is also shown by the corre-
lative words ending in ES: Tes, some-
one’s, somehody’s: Eles, evervone’s, every-
hody’s; kies, whosc: nenies, nohody’s:
ties, that onc"sﬁ.

Examples: Cu tiu estas ies hundo? T«
that anyone's dog? Cies kapabloj estas
diversaj, Evervbody's abilitics are differ-
ent, Kies domo estas tiu? \\Whose house
is that? Ci estas nenies, It is no one’s,
Ties koloro estas pli bela, That one's
color s more beautiful.

ELISION

Tlision is not common in Ssperanto.
except in poctry.  In poetry it is used
hoth in de I’ for de la and in dropping the
inal O of substantives. Many of the hest
prose writers of today elide the a in la
when preceded by de, rendering it de 1.
1t is generally regarded as best to avoid
clision.  The following will illustrate the
use of elision in de la and the final O:
Gis la bela songo de I’ homaro (de I’ for

de la).

Por eterna ben’
beno).

efektivigos (ben’ for

Til the beautiful dream of humanity
Shall be realized for an cternal blessing.

Del’ is pronounced as one word. del
The tonic accent is not affected by elision
of the final O in substantives: Homar’,
homaro, would still retain the accent on
the syilable ar.

In rare cases the a in 1a is elided where
the article is preceded by other preposi-
tions: Pri I’ for pri la, about the.

Tn poctry the a of la, when not pre-
ceded by a preposition, may be clided be-
fore a word commencing with a vowel:

L’ espero, I’ obstino kaj la pacienco

Jen estas la signoj. per kies potenco.

Hope. tenacity, and patience

Here the signs by whose potency.

POR AND PRO

Some students don’t quickly grasp the
difference. nor the significance of cach of
these two words. Pro is used where we
could say in English becanse of . on wecount
of. and por is usced where we could say
i the inlercsi of . for the benefit of.
Pro lia bonkoreco mi faris tion por Ili.
Because of his goodheartedness T did that
for him (for the beunefit of him).

CAPITAL LETTERS
LITEROJ)

(GRANDA]

Use capital letters as in English, ex-
cept: .
For words derived [rom the names of
pliaces. as: La angla nacio, The linglish
nation. Li estas franco kaj logas en
Francujo. Oni parolas la rusan lingvon
en Rusujo, One speaks the Russian lan-
guage in Russia. Days of the week and
names of the months arc usually written
i small tetters. although Dr. Zamenhof
capitatized names of the months. Pro-
noun for first person, “I”. mi always
with small letter. Mr. and Ars., “Sin-
joro” and “Sinjorino” are written by some
authors in small tetters, but it is more
complimentary {o use capitals.

SYNTAX

The order of words in sentences in Hs-
peranto is so similar to that of English
that it does not require special treatment
in a short course like this, A little read-
ing of current Esperanto literaturc will
show this, Rut if a German places his
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verh at the end of the sentence, or a
Spantard follows his pouns with his ad-
jectives, the direct form of FEsperanto,
with its valuable accusative N makes
such national peculiarities clear to any-

one.  Adjectives are sometimes placed
after their nouns in Esperanto for the

sake of emphasis.

LESSON 10

COMMONLY USED ABBREVIATIONS

There arc a few abbreviations quite fre-
quently used in Ksperanto. The follow-
ing arc the most common:

Dro., Doktoro, Doctor.

F-ino, Fraitlino, Miss

Pro., Profesoro, Professor.

Sro.,, Sinjoro, Mr.

Sino., Sinjorino, Mrs.

Ko., K-io, Kompanio, Company.

No., N-ro., numero, No., number.

&, kaj, &.

¢., éirkaq, around. about.

Sm., spesmilo, (monecy unit).

Sd., spesdeko.

ktp., k.t.p., kaj tiel plu., (and so forth).

k. sim., kaj simila (j) et. sim.

t.e., tio estas, i e.

e., ekzemple, e. g.

p.s., postkribajo, P.S.

CORRESPONDENCE FORMS
The form of dating a letter is as fol-
Jows: ’
' Novjorko, Usono,
je la 3la de marto, 1925.
The foregoing is the full form accord-
ing to rule. but common usagce now in
the large volume of iuternational corre-
spondence in Tsperanto has begun to
leave out the “je” and in its place uses
the accusative, thus:
Novjorko, Usono,
la 31-an de marto, 1925, or just
) 31-an de marto, etc.
As it is customary in very few countries
to write the names of week days and of
months in capitals. it is best to follow
that most general custom and not capital-
ize these words.
Responde je (or al) via letero de la 15a
_ . . TIn response to vour letter of the
15th, etc.
(Continued on page 109)
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The Hoyt Augmentor Circuit

N presenting this new svstem of radio

reception, it will probably be well first

to set forth its general electrical char-

acteristics from an operating point of
view, and then proceed to point out its chief
virtues, before entering into a discussion of
the principles of operation.

Signal augmentation, as the name implies,
is a system of radio frequency amplification
or magnification in which the initial signal
is augmented by a properly phased signal
impulse of exactly similar character; this
reinforcing impulse, however, has as its
source a circuit which is entirely independ-
ent from that in which it ultimately comes to
add its cffect.  The details of this action and
reaction will be seen shortly, so for the
moment suthce to say that the general elec-
trical characteristics to the ear—or from an
audible point of view—are somewhat similar
to the well-known regeneration system.
Although it will be obvious shortly that this
apparent similarity ends with the audible
characteristics, and that, unlike regeneration,
the circuit does not radiate energy, canmnot
be made to distort a signal and is not sub-
ject to body capacity effects.

The distinguishing features of this new
system might be set down in the following
fashion:

1. Extreme selectivity

2. Sensitivity

3. Tone quality.

Whatever degrec of popularity it has at-
tained and is attaining can be attributed to
these three qualifications,

wgtar
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g. 2. Rear view of receiver.
, A.F., transformers; 9, grid condenser; 10,
augmentor inductance; 16, augmentation coil; 17 and 18, by-pass condensers.
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By FRANCIS R. HOYT

This receiver is an interesting one for the experimenter, as it has several new features. The
set shown was constructed in the Rapio NEws Laboratories and gave excellent results.

THE FUNDAMENTAL CIRCUIT

The {undamental augmentation circuit
shown in Fig. 5 bears a striking superficial
resemblance to two familiar types of radio
circuits. This resemblance has led to its
being confused with those circuits by the
casual ohserver.

First: The variable coupling between the
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Fig. 1. The “8" circuit in which the tube
functions as both an A.F. and R.F. amplifier.

“Booster” and the grid coil (designated LD
on the diagram) bears an outward similarity
to the tickler form of regeneration; second :
the parallel disposition of the two tubes, one
at either end of the secondary inductance,
appears to approximate “push-pull” circuits.
The following description of the operation
of the augmentation system may he of some
assistance in dispelling those illusions.

An mcoming wave of radio frequency
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12, augmentor tube; 13, A.F.

energy passing through the primary coil (P)
coupled to the secondaries LA and LD,
would cause a corresponding voltage varia-
tion across the outside terminals of these
secondaries which are connected to the grids
of two tubes. This voltage would be of
opposite polarity or phase at opposite ends
of the coils.  Consequently, the grid of one
of these tubes would receive a positive
charge, while the other would be acted upon
by a negative impulse. Now, one of these
tubes is connected as an amplifier and the
nther as a detector (having a grid condenser
in its grid circuit), therefore, when the
amplifying tube is acting to magnify the
positive impulse the detector tube is simul-
taneously rectifving or detecting the accom-
panying negative flow. Here the “Booster™
coil comes into play, the magnified energy of
the positive charge appearing in the plate
circuit of the amplifying tube passes through
the booster coil, where it is placed in the
proper phase to lend its additive effect or
augment the negative impulse at that mo-
ment being detected.  The degree of this
aungmentation is regulated by the percentage
of coupling. .
THE “S” CIRCUITe

The feeble radio frequency currents trav-
eling through the augmentation or amplify-
ing tube do not begin to load this tube to
even a small degree of its amplification pos-
sibilities. It was, therefore, a logical con-
clusion that the tube should be so connected
in the circuit that it could perform addi-
tional duty.

1, antenna coil; 2 and 4, variable condensers; 3, primary coil; 5, phone jack; 6, filament switch; 7, amperites;
R.F. tube; 11, detector tube;

tube; 14, detector inductance; 15,
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By the circuit combination shown in the
diagrany, Fig. 1, the augmentation tube is
made to function both as a radio and as an
audio  frequency amplifier., This may be
called a reflex arrangement, although the
performance  characteristics are somewhat
different.

After the sigual has been detected in the
detector tube and changed from a radio to
an audio frequency impulse, it is communi-
cated to the primary oi an audio frequency
transformer whose secondary has been con-
nected in series with the grid lead of the
augmentator tube.  In this way, audio fre-
quencey voltage variations taking place in the
primary of the transformer are transferred
to the grid of the tube after baving been
magnified or “stepped-up” by the trans-
former.  Upon reaching the grid of the
angmentation tube these voltages cause an
inereased current to flow in the plate circuit
and this 15 accompanied by an increased re-
sponse in the phones.

A small condenser is connected across the
terminals of the sccondary of the trans-
former to permil the incoming radio fre-
quency currents to reach the grid of the
tube.  These currents would otherwise be
retarded by the choking effect of the sec-
ondary winding.

APPARATUS AND VALUES

In the diagrams referred to in the pre-
ceding paragraphs, the various pieces of
apparatus have been designated by symbols
and no values have been shown. These
values will be given later or will be found
on the wiring diagram for the four-tube
receiver—thie symbols used are herewith
explained @

LA—Augmentor inductance
P—Primary

I.D—Detector inductance
A—Augmentation coil

The above four windings make up the
augmentor coil.

Panel view of Augmentor receiver.

VC—\ariable condenscr
A—Augmentor tube
D—Dectector tube
R—Anperites

GC—Grid condenser

G1.—Grid lealk

BP—Bypass condenser

AFT—Audio transiormer

f 00025

» 6C

:\\\ 1 F//
b Detector Grid DetGrid
| N {3 . A
W — . Booster
i :‘Ll; = = = | Avgmenitor Grid 690‘/)’7 “ = Aug. Gri
B AL i SN ECEN | FE ey o o ! h
¥ RToe FRGOSE |\ egative Filament Fil
Stator ‘77U/'/75 #260.8C.

. Booster Corl
28turns#28DS.C

D

All windings are in counter-clockwise
direction looking on this end. TRis.
refers to rotor when at maximun
coupling

Construction of the inductances for the
augmentor receiver,

The four-coil arrangement is here shown
in detail. Carefully note the directions
of the windings. ~Construction of the
inductances for the augmenter receiver.

The values for all of the various picces
of apparatus except the grid leal (variable),
which should be from 1 to 6 megohms; the
variable condensers, which are of .0003 mfd.
capacity, and the coils, which will be given
later, have been shown on the schematic
diagram of the four-tube set.

Tt is important that the bypass condenser
in the semi-reflex stage be of reasonably
accurate capacity, .00025 mfd., and it is also
necessary that a variable grid leak of reliable
malke be employed.

Since the Augmentor circuit is exception-
ally stable, particularly in the matter of fila-
ment control, it is considered that better
operation is sccured through automatic fila-
ment control devices, such as the amperite.
than by manual contro!l or rheostats.

Straight-line wave-length condensers should
by all means be given preference, and ver-
nier attachment or vernier dials will he
found necessary.

CIRCUIT WIRING

The augmentation system can be built up
into reccivers comprising any number of
tubes from two to the practical limit, or, i
other words, it is a principle of operation
or fundamental circuit to which radio fre-
queney  and audio frequency amplification
can be added at will.

The schematic wiring diagram for a four-
tube set is shown in the illustration, Fig. 3.
and a rear view photograph of a five-tube
receiver of this type is shown in Fig. 2.
This receiver is exactly the same as the
four-tube, except that one additional audio
frequency stage has been added.

This rear view photograph, Fig. 2, also
serves to illustrate the preferred arrange-

L00025 mi”

Horr

R=Amperites

Fig. 3. Circuit diagram of the Augmentor receiver.

D is the detector tube and A the augmentor tube.

WWW americanradiohistorv com

ment of the physical apparatus, the relation
oi the augmentor coil to the condensers and
indicates how admirably this receiver lends
itself to cable or “harness’ wiring.

COIL CONSTRUCTION

Tig. 4 is an illustration of an augmentor
coil which has been designed around stand-
ard sizes of tubing and of simple solenoid
winding with the object in view of affording
4 coustruction which can be made up in the

LU
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The cirguit that shows the fundamental prin-
ciple of this interesting receiver.

home. While the low-loss coils manufac-
tured expressly for this circuit are quite
naturally to be preferred, nevertheless, there
are those experimenters who prefer to con-
struct their own coils and to those whe
carefully follow the data given, a very sat-
isfactory set of coils can be constructed
from these specifications.

The rotor consists of a 174-inch length of
3-inch outside diameter bakelite tube, while
the stator is a 2%4-inch length of 33§4-inch
bakelite tube.

The augmentor coil is wound on the rotor
and is made by winding 28 turns of No. 28
D.S.C., beginning the winding 1s-inch from
the edge.

The LD or detector inductance is first
wound on the stator, beginning ts-inch from
the edge and consists of 20 turns of No. 206
D.S.C wire. A space of 3g-inch is then
allowed and the LA or augmentor inductance
is completed by winding 20 additional turns
of No. 26 D.S.C. wire,

The P or primary winding is wound in
the center of the 34-inch space above re-
ferred to and consists of 7 turns of No. 26
D.S.C. wire.

The direction of the turns of the wind-
ings is shown in the illustration, Fig. 4,
as well as the proper terminal connections.

When the rotor is assembled in the stator.
it should (at maximum coupling) mount so
that it will be midway of the stator, or in
other words, Y-inch on either side below
the outside edge of the stator tube. This is
shown in the drawing.
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By SIDNEY E. FINKELSTEIN, A.M.L.R.E.

o

T seems that everything must

go through certain well-outlined

stages of development, beginning
with the complex and ending with
the simple. As we look back over
the years we may remember our
forebears with their multitudinous
frills and furbelows; as we look
back we can remember our ancient
radio sets looking like a half-dozen
safe-fronts all cast into one.

We have now reached the age of
cimplicity, in many things as well
as in radio. It is the style now to
have only a single dial on the re-
ceiver's facade, which is a good
thing for the female folks at home,
who never could understand how to
“twiddle those knobs.”

The present article shows some
of the many ways in which the sin-
gle-control idea can be incorporated
into the radio receiver. Some of
them are relatively simple, both in
principle and construction, so that
it may interest many of our readers
to try out some of these methods.

—EDITOR.
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HE last few years have witnessed

such tremendous strides in the prog-

ress of radio development, with the

tendency toward single control re-
ceivers steadily growing, that it is the pur-
pose of this article to give a complete resumé
of all the various methods employed by man-
ufacturers of radio apparatus, dand experi-
menters to use umicontrol in their sets.
TFurther, it is the object of the author to
introduce new and original micthods of ab-
taining single control and enumerate those
methods which have already proved them-
sclves tavorable in the eyes of the experi-
menter.

In the following article, the different me-
chanical arrangements for obtaining this
ohjective, will be discussed.

One of the most common methods em-
ployed at present is the gearing arrange-
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Three-circuit tuner diagram. This is one of
the most difficult circuits to put under single
control.

This is the first of a series of articles by Mr. Finkelstein in which he will make a comprehen-
sive discussion of the single-control problem.

ment.  Fig. 1 illustrates how as many as
five separate variable condensers may be
controlled by a single knob or dial. One
can readily sce that a rack gear in mesh
with a small controlling gear will simultane-
ously move all the rotors of the condensers.
By experiment, each condenser can be sct at
a different point, so that no further adjust-
ment need be made and that each circuit will
be in resonance. This method is emploved
by several manufacturers, but a common
defect of this lies in the back-lash, or lost
motion in the gearing, which prevents accu-
rate tuning and results in the inability of
the receiver to stay constant at a given wave-
length reading. This fault may be over-
come to some extent by putting what is
known as a “drag” on the main pinion. This
may take the form of a phosphor bronze
spring which exerts pressure against the side
of the pinion and prevents the detrimental
back-lash.

Fig. 7.

Approximate relative sizes of pulleys
for condenser and coupler rotor.

Fig. 2 shows the way in which this is
accomplished.

The gear rack may be of metal. generally
hrass, while the gear wheels can be made of
an insulating material, such as formica, fibre,
etc. Careful matching of all inductances
and capacities is absolutely essential to the
successful operation of a receiver in which
this miethod of unicontrol is used. The
above system may be employed where two
or more stages of tuned radio frequency
amplification are to he used.

Refer to Fig. 3, which shows a circuit
using four stages of tuned R.F.

The second successful method of using a
single control, is to incorporate several vari-
able condensers which are actuated by a
system of cords and pulleys such as shown in
Fig. 4. Either cat-gut or a coiled spring
may be used to advantage. An outstanding
teature of this method is that when the con-
trolling pulley is made very small and the
pulleys' on the condensers large, very fine
vernier control can be achieved. Again, the
back-lash is not difficult to overcome. Tt is
also possible to readjust each condenser if
found necessary, very exactly, and so check
upon the resonance. Aloisture will affect the
cat-gut, whereas the coiled spring will last
indefinitely. TFig. 5 shows one type of re-
ceiver to which this method is well adapted,
heing one stage tuned radio frequency, non-
regenerative detector and a push-pull am-
plifier. Tt must he horne in mind that the
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He will deal wcith the subject from all angles.

selection of a spring having the right ten-
sion, such as can be purchased in the “five
and ten,” by calling for a door spring, i
essential for best results. This method i
highly recommended to the beginner.

In due course of time, the cat-gut or
spring will loosen up on the pulleys and
instead of tuning both condensers simul-

3
S

tancously in step, will rotate ome slightly

L .
~Condenser’

Fig. 1. As many as five condensers may be

controlled by a single knob.

more than the other. In such an event. the
following method of remedy is prescribed.
Where the shaits and the fastening screws
of the condensers go through the panel, it
will only he necessary to make these holes
cllipitical so as to c¢nable the condenser to
be moved and in this manner, be able to take
up the play. Note Fig. 6 which shows how
this should be done.

Oune of the most popular receiving scts is
the familiar three-circuit, regencrative set,
so called because it employs three separate
and distinct parts. The antenna circuit, the
secondary or grid circuit wherein is accom-
plished extremely fine tuning, and a tickler
feed-back plate circuit. constitute the com-
ponents of this well-known set.

Just why this receiver is so popular, and
then again of late becoming the object of
severe censurc, is explained in the following
paragraphs.

Tt is known that an inductively coupled
set will tune more sharply and be more selce-
tive than one which is conductively coupled.
This quality is highly desirable and is at-
tained by employing two coils in inductive
relation to cach other. One coil which can

/B/'ass Rod

Fhosphor
«——Bronze

’ ]
Condenser.

Method of arranging gears for single-
control system.

Fig. 2.


www.americanradiohistory.com

Radio News for July, 1925

consist of a few turns of wire (10 or 12
will do), is called the primary coil and is
conneeted in series with the antenna and
ground.  This antenna system is termed
semi-aperiodic, that is, individually it is tuned
to but one wave-length, its own fundamental
resonant period of vibration. This may be
anvwhere from 100 to 600 meters for broaa-
cast reception, depending of course. upon its
length and height.  However it will also
respond to other waves of different lengths,
and, as wuswal, a magnetic field will be set
up around the primary coil which will con-
sist of the wave-lengths of a great number
of stations.  The sccondary circuit 1s now
relicd upon to pick out the desired ire-
queney. Thus we turn the variable condenser
and tune in the particular station we want.

This variable condenser is placed across
this secondary coil and the combination
forms the tuned circuit.  When this circuit
is adjusted to the desired wave-length, the
detector tube will, 10 the other necessary
conditions are correct, rectiiy the radio fre-
queney impulses and the result will be re-
production oi the original sound in the
phones.  The signal is {airly strong if from
a local station, but it can be greatly ampli-
lied, not by means of an additional audio
{requency amplifier, but by the introduction
ol regeneration into the detector circuit.

By regeneration s meant the feeding hack
of the signal, from the output ol the detector
tube, to its input. This can be done in two
ways, by inductive or by capacitative feed-
back.  Of the two. the mductive method,
which, by the way, was first dizcovered, is
the more commonly used and is used in the
three-cireuir tuner.  I{ a third coil of wire,
venerally having nearly as many turns as
the sccondary, is placed in proximity to the
secondary, and arrangement made so that its
coupling or inductive relation to the second-
ary may be varied, it is possible to obtain
much greater volume, procure sharper tuning
and high degree selectivity.

[t s well known that in employing this
cireuit, it is necessary to adjust the coupling
hetween tickler and secondary as we change
the wave-length of the secondary cirenit.
This results in the nced for another control.
Of itself this is not objectionable, but we
can go a step further and incorporate this

I
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Variable
Condenser

Variable T SR 41
Condenser

70 Reverse One Condenser

Fig. 4.

extra dial together with the condenser dial
which is used to tune the secondary, provid-
ing the exact relations required between set-
tings of the two dials are known. Any one
of the several methods shown may be used.
but it is preferable to use the one depicted
in Fig.

This method consists of a pulley arrange-
ment between the condenser and the tickler
coil of the tuner. As stated previously, the
only objection to the regenerative type of

Elongated Slofs-..

“Master Control

"The slots in the panel allow for the
adjustment of the instruments.

Fig. 6.

receiver is that it is a poweriul radiator if
it is not properly handled. Your neighbors
mayv have inquired whether you own such
a type of sct. and you may have, uncon-
sciously, proudly boasted that yvou had. And
they may have politely asked vou to sell it
or give it away or even junk it! No won-
der, when such a set is responsible for all
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Four-tube circuit, comprising a stage of tuned radio frequency amvlification, detector

and one stage push-pull amplification.
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sorts of squeals and howls in its immediate
neighborhood,

To properly control the regeneration so
that the sct does not oscillate, the pulley
svstem is adjusted so that the tickler is ro-
tated about 1/15th as fast as the tuning con-
denser.  Of course. the tickler coil must he
sct at a point just before the set starts to
oscillate. Tt is rarely necessary to readjust
this after the first adjustment is made prop-
erly.

This mechanical safeguard against radia-
tion is in itself quite commendable, not only
on account of its extreme simplicity of con-
struction, but on account of its effectiveness
in preventing undesirable oscillation.

Regeneration is the greatest discovery that
has been made since DeForest’s invention of
the vacuum tube,  Without it, nmo set can
be called a good one, for therc is no other
medium which can give such excellent re-
sults.  Even tuned ncutralized radio frequen-
cy amplification without the least bit of in-
ductive or capacitative feed-back or regen-
eration is, as a matter of fact, far inferior
to the old standby three circuit tuner.

The above statement is made only after
the author undertook an exhaustive series of
tests which have proved conclusively heyond
the shadow of a doubt. that th regenerative
qualities must be retained in all types of
sets il maximum results are to be obtained,

But there have becn several drawbacks
which have prevented manufacturer from
arriving at the desired goal. TFirst, the in-
troduction of regeneration gave rise to the
mevitable occurrence of oscillations of an
andible nature, which we are well acquainted
with, as the cause for the howling and
squealing in our set.  Secondly, regeneration
necessitated the introduction of added con-
trols which complicated the tuning opera-
tions for the heginner.

On account of the difficulties attending
self-oscillation, many have sought to suppress
the regenerative receiver. Tuned radio {re-
cquency and then the neutralized receivers
took their place on the market. Some of
them regenerate nicely, others very poorly.
causing their owners no end of trouble. Some
are unstahle in operation while others squcal
miscrably and spoil the entertaining value {or
which the receiver is purchased. But the
main consideration is this: practically all of
them have a number of controls which add
to the difficulty of the inexperienced layman
when he attempts to listen-in for the first
few times.

Single control is the inevitable outcomie of
the receiver of the future. Hereafter, not
only dad. but mother, brother and even
baby sister will be able to tune in without
the slightest trouble. And not only will the
music come in clearly and loudly, but it will
he steady and pleasing to the ear,
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Needed Radio [hventions

By JAY HOLLANDER

The discussion below tells what is immediately necessary in radio invention.

¥ radio is to become as stable a form

of entertainment as the talking machine,

the reproducing piano, vaudeville, the

theatre and the banquet with speakers
all of which it is partially at the present
ume—it must have several improvements
in the next few years to make it available
to everyone.

There will be immediate cries from all and
sundry at this statement. FEach will point
with pride and call attention to his own pet
set and say that the four- or five-year-old
daughter tunes in the Jungle Harmonizers
every night to put hersell to sleep with.

This may be true and then again it may
not—most usually is not, for the fact re-
mains that with the present-day sets there
are few which can be installed and then
turned on and off like the electric lights or
the water in the bath tub. In order to reach
this state of affairs, several new adaptations
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of present principles or somc entirely new
inventions are needed. The radio set of the
very near future must be so designed and
built that one may call up his nearest radio
shop, tell the clerk answering the phone that
he wishes a radio set of such-and-such abili-
ties, stating whetlier he wishes loud speaker
or phones for reproduction, and answering
such questions as to the naturc of the light-
ing current in his home and other matters
concerning the location of the set as the
clerk may ask.

Then—we are still in the near future—a
couple of days following., an installer will
lnock at the door, come into the living-room,
set his kit on the recently polished table, take
out a cabinet from its crating, fiddle a while
with bits of wire and such, and aiter a few
minutes he will snap a switch. turn and ask
you what station you would like to hear,
nove an arm or dial with an indicator and,
behold !—the desired station comes in like
the proverbial ton of brick.

WHAT IMPROVEMENTS ARE NEEDED?

But the interesting question at present is:
What must be done in the way of design and
new apparatus for this touted millenium to
take place?

Omnc of the first is, of course, a properly
designed vacuum tube with its plate and fila-
ment current taken from the house lighting
mains. Alrcady much has been done along
this line, but it seems that each engineer is
working on his own little problem. There
has been no attempt as yet to design a tube,
complete in itself, to operate directly on
alternating current. At first this seems

oo e

laughable, but so also did many other of
the present designs when they were first sug-
gested. It should he a simple matter to
make a tube with a double set of grids and
a double set of plates, with each of the grids
connected to the opposite end of an induct-
ance, and the flament return taken irom
the center. Then one of the plates could be
attached to one side of the line and the other
to the opposite side. A heavy choke could
be inserted in both sides of the circuit with
condensers across it.  Then a large resist-
ance could be placed entirely across the line,
as shown in Fig. 1, and connections completed
as shown, This circuit would, in all prob-
ability, not work in its present form-—-the
cngineers and designers with facilities {or the
experimenting necessary would have to make
it workable.  Theoretically, however, it
would function.

The flament could be changed into any
form compatible with the prices of the manu-
facturer.

This idea is given merely as an illustra-
tion of the trend of design. The set must
be so simple that the necessary changes of
tubes will be as simple in the radio set as
changing light globes is now in the lighting
system.

And this brings up another point: Not
only must the change be made as simply
as possible, but it must interfere in no- way
with the efficiency of the set's operation.
In other words, the set must be so designed
that the characteristics of the tubes will
make no difference in the net operation of
the apparatus they are employed with. It
is well known that the super-heterodyne's
intermediate stages depend to a great ex-
tent for their efficiency upon matching the
plate impedances of the various tubes—or
rather the over-all impedance of the collec-
live plate circuits.

Just what will be necessary along this line
the writer is not prepared to state. How-
ever, he belicves with the old adage that a
clear statement of the problem at hand is
half the solution.

SINGLE CONTROL A NECESSITY

And this calls for another observation
with a practical hint. Radio sets must he
made to operate with a single control. Al-
ready there is a great cry in the industry
for this aud, indeed, scveral sets on the
market making broad claims to this featurc.
But in most of them efficiency is lost. That
is, geod engineering principle is forfeited
in many cases for the sake of the single-
control feature. This is not only bad eco-
nomics but docs not work for the advance-
ment of the art. The problem is not to
make a set operative with only one control,
but to make it workable at its greatest pos-
sible clectrical efficiency and to be controlled
by onc adjustment. (Here again, the idea
of the plain statement of the problem being
the largest part of its solution.)

Regeneration is gradually falling out of
favor in the larger sets becausc it requires
an added control, which in most cases is
extremely difficult for the novice to handle.

Most engineers are agreed that the feed-
back from the plate in the grid circuit is
dependent, pretty much. upon the {frequency
of the received signal. If, therefore, the set
is so designed that the movement of the con-
denser tuning the grid circuit is proportional
to the frequency, 1. e., if a straight-line fre-
quency condenser is employed in the tuning.
the regeneration may be handled from the
same control as the tuning.
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REGENERATION AND TUNING ON ONE
CONTROL

This can be done something after the man-
ner of the set described a few months ago
in Rapio News. The circuit employved is
the Reinartz type, in which the plate feed-
back is of the capacity tvpe, shown in the
sketch at Fig. 2.

The amount of capacity needed is found
by experiment and an extra set of plates
attached to the back of the original tuning
condenser. If fcwer plates are necessary,
so be it.  They may be employed without
trouble.

Ii the above plan does not work out satis-
factorily, it should be entirely possible for
a special plate design to be made, so that
the change in capacity could be cared for
automatically.

As to tickler feed-back, a point brought
out in a sct which was put on the market
about cighteen months ago and then dis-
appeared from the public ken might be used.
This set cmployed the usual tickler con-
struction, except that the turns on each side
of the hall form. upon which it was wound,
were different and of opposite polarities.
By this means the peak of regeneration was
spread over a great distance, some twenty
degrees, if memory is correct, whereas in
the ordinary set of the usual design it covers
ouly about five. It should be entirely pos-
sible so to re-design such a piece of appa-
ratus that the relation of rotation of tickler
to rotation of tuning condenser would have
a ratio which could be used to advantage in
solving the problem of single control.

This same problem is evident in all the

A straight-line frequency condenser on the
order of the above will, more than likely, be-
come of extreme importence,

sets employing tuned radio frequency. Some
arrangement must be reached whereby the
condensers can he so arranged that they will
be exactly proportional throughout the whole
circumierence. This will do away with the
present-day necessity for tuning each of the
stages separately. It is already done in
some sets, but in all those on the market at
the present time cach stage has a vernier
control of its own.

MECHANICAL ASPECT OF THE PROB-
LEMS

And here the problem is one combining
the mechanical with the electrical. Some
tittle gadget will, no doubt be made in the
future, which will enable the manufacturer
to balance his condensers when building them.
At the present time, however, this is not

(Continued on page 121)
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A Non-Radiating R.F. Receiver

By the LABORATORY STAFF of RADIO NEWS

Feed-back is

N the May issue of Ranio NEWS, a new

circuit was presented to our readers,

which was called the Monophase cir-

cuit.  This circuit employed the prin-
ciple of negative fced-back to stabilize the
system and to prevent seli-oscillation. It is
4 efficient receiver, as it can he constructed
very readily without using extra resistance
to prevent it from oscillating. Once it 13
adjusted, as near the point ol oscillation as
possible on the short wave-lengths, it will
not squeal at any wave-fength  within its
range.

\W¢ have, in this circuit, and the onc to
be described in this article, two exactly
opposite types of radin frequency amplifiers
which will not squeal,  The first—the Mono-
phase—is constructed with @ large number
of turns on the primaries of the tuned R.1°
rransformers, and the stabilizing is done by
negative feed-back. Tu the circuit of this
article there are comparatively few tumns
on the transformer primaries; this renders
the circuit inherently inefficient. But in this
case positive Teed-back i3 employed, and, by
this ageney, the clficiency o7 the system made
cqual to that of the Mouophase.

When positive  Teed-hack s employed,
however, there is always more or less like-
thood of howling, as small changes in the
adjustments of the cireuits will upset the
halance. TFor this reason, there is added to
the circuit in one stage an absorbing coil;
the feed-back coil is in the other stage.

The general arrangement is shown in the
wiring diagram in Fig. 1. There is noth-
ing out of the ordinary in the general ar-
rangement of the circuits, with the excep-
tion of the coils A and B, The coil A is
the feed-back coil and the coil B is the
absorbing coil. The latter consists of three
turns of wire wound on a short tube and
short-circuited.  The two  coils are fas-
rened on the same shatt, so that the adjust-
ment is made simultancously.  The absorb-
g coil is so fastened to the shaft that it

The second non-radiating receiver developed by the Rapro News Laboratories.
emploved to prevent oscillation in the circuit.
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Fig. 1.
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Circuit_diagram of the two stages of radio frequency amplification and detector. The

audio frequency amplifiers are connected in the conventional manner.

can be set at any position on the shaft with
reference with the other coil.

The miethod of adjusting the coils is as
follows: Haolding the absorbing coil B at
right angles to the transformer coils, marked

4 Turns 4 ;]
! 5 7 z/rn;.\ L

Fig. 2.
formers’
being mounted on the same shaft.

Two of the radio frequency trats-
constructional diagram, both rotors

Complete set: 1, antenna jack; 2, tuning condenser; 3, rheostat; 4, by-pass condenser: 5,

frequency transformer; 8, detector inductance: 9, feed-back coil; 10 and 11, R.F. coils.

3
(1O}
e,
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telephone jack:

C on Fig. 1. the shaft is turned, coil A turn-
ing at the same time, until the set begins to
howl. This is done while receiving signals
from a long wave station. Holding the
feed-back coil A (which is fastened rigidly
to the shaft) so that it canmot move, arad-
vally turn coil B until the howling disap-
pears. Once this adjustment is made prop-
erlv, the set will not howl on any wave-
length, and the efficiency at all times will
be very high

It is possible so to adjust the two coils
with respect to each other that the pair can
be rotated together, by means of the shaft,
into the position giving maximuu response
from the receiver. The advantage of this
method of stabilizing is that the absorbing
coil, being composed of so few turns, can
be adjusted very accurately. For this rea-
son the set continually operates very close
to the critical point; that is, to the point

(Continued on page 100)

6. by-pass condensers; 7, audio
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Activities of the Radio News Laboratories

S our readers are probably aware,
there is a multitude of apparatus

continually coming into the Rapio
NEws Laboratories for test. This

apparatus is submitied by the various manu-
facturers for the purpose of enabling Ranio
NEWSs to assure its readers through its Las-
ORATORY colummns that the article is worth
using. In the past, there has been a great
deal of apparatus put on the market by wm-
scrupulous manuiacturers who are not pri-
marily interested in the performance of their
products.  .\s a consequence, radio fans have
unwittingly spent a considerable amount of
money in buying worthless material.

It was with a realization of this situation
that the Laboratory columns were started—
to safeguard the radio fan from the danger
of buying this material. The purpose of
these columns is not to specify which make
of condenser is better than anotlier, or which
wransformer is to be preferred to another,
hut is mainly to let our readers know that if
they buy the instruments listed, they will not
he “stuck.” They can buy tlns apparatus
with all confidence that it will work, that it
15 well constructed and enduring. Rapio
NrEws Laboratories knows that there is no
ideal apparatus possible, and that the prob-
lems of the manufacturers have to be con=-
sidered, as well as the needs of the radio
fans, in judging apparatus. Therefore, it
would not he right {or any testing laboratory
to specify the details and construction desired
in any piece of apparatus. Manufacturers of
condensers, for instance. disagree with one
another on matters of construction, the con-
densers of each maker differing consider-
ably from those of the others in details
of design, but hardly at all in electrical oper-
ation. For this reason it would not be proper
to reject many of these, smlp]v because {he
particular shape of end plate 1s not to our

liking, providing, of course, the condenser
operates :atlsfactorllv and is well con-
structed.  The reader should always bear

these thoughts in mind when 0lancmo over
the Laboratorv columns.

OF GENERAL INTEREST

On account of all this, it has been thought
that it mxnht interest our readers to Lnow
what is going on in the Laboratories, what
sonic of the various tests are, how they are
made, and what else is being done there. For
this reason we are starting a series of articles
under the abhove title.

Among the great amount of apparatus
which hax come in, there have heen many
electron tubes submitted by many different
manufacturers.  Some of these tubes will be

By the Director

This article is the first of a series telling about the Radio News Laboratories.

reviewed in the Laboratory columns of the
next issuc of Rapio News. The character-
istic curves of all these tubes arc taken and
kept on record in the Laboratories. These
curves are not published, however, for they
would mean little to the average radio fan.
He can, very likely; obtain them by writing
to the manufacturer of the tube.
APPARATUS

The general arrangement of apparatus used
in obtaining the curves is as shown in Fig. 1.
The photo of the apparatus is also shown.
To measure the plate current- gr1(1 voltage
characteristic, all that is necessary is to phw
a known voliage between the grid and fila-
ment of the tube, which forms the input side,
and measure the current Aowing in the plate-
filament circuit under the 1\110\\!1 voltage.
Using constant voltages, as from 1mttcrlc.s,
this method gives wlut is known as the
“static” characteristic, as distinguished from
the “dynamic” characteristic, which is ob-
tained in actual practice and is the charac-
teristic which would be obtained ii alternat-
ing voltages were impressed on the input
:1(1(: of the tube. This will be explained at
some future time in these columns. The
static  characteristic,  however, furnishes
enough information from which the remain-
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Fig. 2. ‘“Static” characteristic curve of an
electron tube, as obtained in the Radic News
Laboratories.

ing constants of the tubes may he obtained
and at the same time acts as a guide toward
the proper operation of the tubc

In Fig. 1, the voltage for the input of the
tube is 1‘urm~hed by means of the battery at
the left marked E1. This battery is con-
nected to the potentiometer and the voltage
to be applied on the grid, marked eg, is takul
from one end of the potentimmeter and slider.
This is passed through a D.P.D.T. switch,
arranged to reverse ﬂu polarity if necessary.
The V()Itm(‘tc! marked Vg measures this in-

Layout of the apparatus used for obtaining characteristic

curves of electron tubes.
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put voltage. The constant voltage applied to
the plate of the tube is furnished at K2,
having the polarity as shown. An exceed-
ingly accurate direct current ammeter is con-
nected in the plate circuit to measure the
plate current. At'the same time a voltmeter
marked Vp,is connected across the potenti-
ometer so that the plate voltage may he
checked and kept constant.

When these tests are made, it is necessary
that the tube be kept constantly in operation

Reversing Sw.ich

!

AW AV
-1

i

G

Circuit for testing electron tubes, showing

positions of meters.

under the conditions for which it was manu-
factured. The plate.voltage must agree with
the manufacturer’s rating and, likewise, the
current through the filament. The latter is
checked by the ammeter marked If.
PLOTTING CURVES

In plotting the characteristic curve, the
first point to obtain is that which shows zero
current in the plate circuit. This is the low-
est point of the curve and the most difficult
to find. It is difficult for the reason that the
curve becomes horizontal at the lower end.
and large variations in the negative voltage
impressed on the grid produce 1mpercept1blc
changes in the plate current. Hence, when
the switch is thrown so as to make thc grid
negative, the slider of the potentiometer may
be moved down quite a distance without pro-
ducing any change in the reading of the
ammeter Ip. In the Ranto News Iabora-
torles, a microammeter is used in the plate
circuit to obtain the lower part of the curve,
so that this part is generally obtained with a
precision far in excess of what is needed.
Readings of the plate current are obtained
for various values of the grid voltage, all
the time keeping the ﬁlamcnt current and the
plate voltage constant. When the point “a”
on the curve is reached, at which the grid
voltage is zero, the %\\1tch is thrown over,
nmkmtT the 011(1 positive.  This positive volt-
age is “then increased in small steps and the
corresponding platc currents are noted.

The curve given in Fig. 2 is interesting for
the reason that it sho“s something that few

radio fans are familiar with: that when the
grid voltage is raised to a rather high value,
the plate current decrcases. This decrease
is plainly seen in the portion of the curve
marked “be.” Of course, such very high volt-
ages as 00 volts positive are never used on
the grids in receiving sets, so that we need
not worry about this decrease of current.
The phenomenon is interesting, however.

It is well known that since the plate is
positive, the negative electrons from the fila-
ment arc attracted to it. When the grid
becomes positive, it also attracts some elec—
trons, but since its charge is usually small it
does not ordinarily affect the plate current;

As the positive potential of the grid i
creases, a point is reached at which the vrld
potential has an effect equal to that of the
plate. This grid voltage is, of course, con-
siderably less than the platc voltage, because
the grid is nearer to the flament than to the
platc. The number of electrons being ab-


www.americanradiohistory.com

Radio News for July, 1923

sorhed by the grid continually increases with
the grid potential; these electrons should
have gone to the plate. \When the voltage
of the grid hecomes high enough there are
so many clectrons 1'0b)u1 from the plate.
that the current in the plate circuit drops
and the clmr(um istic curve bends downward
as in Fig. 2.

While the switching of the condenser and,
consequently, the spreading out of the sta-
tions on the dial may be accomplished by
the above methods, there is the disadvan-
tage that when the dial has been rotated
hali wity, giving a range of. say, 200 to 350
meters, the wave 1cngth jumps immediately
to 600 meters when the switch s thrown
over. To tune to stations hetween 350 and
600 then, the dial will have to be turned in
the opposite direction.

This would make the logging of the
dials somewhat as shown in the illustration
and would require a pointer at both the top
and bottom of the dial. A mnch better
arrangement than this can he obtained by
attaching circular segments of copper to the
backs oi the dials which complete the con-
nection to brass or spring copper fngers
comnected to the condensers.  This also re-
quires a fixed condenser with cach of the
variables, the value of this fixed condenser
heing equal to, or preferably a little less
than, the capacity ol one-half of the variable
condenser.

The schematic diagram illustrates the idea,
and the wave-length calibrations shown by
ABDI. A fixed condenser, C. i3 connected
in shunt with one-half of the variable con-
denser.  The rotors of the variable are con-
nected through the shaft of the condenser
and to the ground.

OR a great many years after the intro-

duction of the three-element vactum tube

to the radio art, the use of an extreme-
Iy high resistance in series with the arid
of the tube was mostly a matter of hit or
miss.  Wircless operators, who at heart are
all experimenters, found that a pencil line
or a smear of ink connecting the grid lead
to the grid element, made a very unmdcr«
able difference in the sensitivity of their re-
ceiving set.  Eventually manufacturers of
wireless equipment incorporated a crude high
resistance to accomplish this result.

Since the advent of radio {or the hroad-
casting of entertainment to millions, the grid
leak has come into more and more respect,
and it is now considered verily “the biggest
litdde thing in radio.” Changes in tube con-
struction, as regards the various voltages
used for their operation, different types of
filaments, a multiplicity of circuits, all mean
a different value of grid leak for most effi-
cient operation.

When the specifications call for a “one
meg” or “two meg” grid leak, they mean
that one million or two million ohms of re-
sistance are required to enable the accumu-
lated charge of the incoming signal to leak
off the grid of the tubes in time for the erid
to be frec ior the succeeding electric charge.
A simple analogy may be made of the car-
buretor of an automobile.  The motor is the
detector tube of the receiver, the carhurctor
the grid leak. If the carburetor is fed too
much gasoline, the motor 13 choked and. as a
result, stops, and by the same token if the
arid leak allows too much of a charge to
remain on the grid of the tube. it chokes or,
as we say, paralyzes, If the carburctor is
fed too little gasoline, decreased power re-
sults in the motor and our analogy to the
erid leak is still correct as when the grid
leak is of too low a value. decreased sen-
sitivity results in the receiver.

The grid leak may be considered as a
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A few of the different types of tubes tested in the Radio News Laboratories.

The ground connection is shown at B. The
copper scgments fastened to the inside or
back of the dial are also shown. The oper-
ation is as follows

As the dial is rotated in the direction ndi-

cated by the arrow, and passes around from
zero to 50 on the dml representing a half
revolution, the segment A\ connects the fu-
aers 1 and 2. This will connect the con-
denser marked X in the circuit of the coil,
leaving the other condenser out of the cir-
cuit. As the dial rotates from zero to 30
the capacity of X continually icreases, so
that the wave-length increases, say from 150
to 250 meters.

About Grid Leaks

By FRANCIS R. EHLE

valve controlling the amount nf electrical
cnerey that the detector tube can ecfficiently
take care of without overload.

Any loose connection or minute clectrical
defect in the grid circuit is morc apt to
cause noisy crackling reception than in any
other portion of the receiving circuit, be-
cause in the detector tube the actual trans-
{forming of ecnergy from the air to audible
sound takes place to be amplified many times
in the audio frequency portion of the set.
Thus any impericection in the grid leak, he-
cause it is in the grid circuit of the detector
tube. is certain 1o make itseli well heard in
the loud speaker.

In purchasing grid leaks, great caution
should he excrcised to purchase only a re-
liable type.  Carbon .paper. impregnated
paper or pencil mark grid leaks when ex-
amined under a microscope. look much like
coarse sand paper, and when electrical cur-
rent is passed through them. as is constantly
occurring in the grid circuit of the detector
tube. a minute arcing cffect s noticed, so
small as to he invisible, but its effect can
‘asily be heard as a hidsing, rushing sound.
This very considerably affects the quality
and sensitivity of the receiver.  Use only
cood grid leaks—preferably metallized.

The {ollowing table of grid leak values
represents the consensns of opinion of tube
manufacturers:

Tube Grid Teak Value

TUV-201A or 301A 2 to 3V4 AMcegohms
DeForest DV-6 3 Megol ms
WD-11 or WD-12 3 to 5 Megohms
UV-199 or C-209 3 to 5 Megohms
UV-200 or (-300 1 to 2 Megohms

Ordinarily these values are correct.
The exact value of grid leak to use de-
pends upon the length of time that the tuhe

www.americanradiohistorv.com

When the dial js rotated a trifle further.
the connection to X is hroken and the other
part of the variable condenser, marked Y.
shunted by the fixed condenser (\\lnc 15
cqual to X) is now connected in circuit by
the fingers 2 and 3. As the dial is rotated
{rom .70 to 100 the capacity of Y continually
increases, so that the wave-length wiil in-
crease further, say, from 330 to 600 meters.

1t is possible to adapt the ordinary gang
condensers now on the market very casily to
this arrangement. All that is necessary is
to unfasten one sct of stator plates and re-
place them on the other side of the con-
denser frame.

Las been in operating service, the plate volt-
age, and the type of circuit employved. As
the value is very often a deciding factor in
the sensitivity of the receiver, a number of
values should be experimented with, or a
reliable variable erid feak ranging {rom oue
to five megohms used.

“D X))

A radio bug in Kalamazoo
Sat tuning in on Timbuctoo,
With head-phones clamped to straining ears
For the far-off strains of the Timbucteers.

Harsh static hissed. and fried the air:

Tt made him cuss., he tore his hair.
When, faint as a whisper from the moon.
Came the notes of an Afric Jungle tune.

“Red Hot Papa, Aggravatin’® Mama,
Tum Tum, Yum Yum, Moonshine Booze,
Hug a little, snug a little. cuddle up to Dada.
Haba Haba, Ali Baba, Bahoon Blues.”

A great peace entered his weary soul,
Now, near achieved was the final goal
T1is mind soared up to conquests new

O'er the ether waves {rom Kalamazoo.

The North Pole next. past the ice and snow,
Past the land of the distant Esquimau;

But, sudden the static left the air

And his spirits sanle in cold despair.

For,

The announcer, very sad to relate
Spoke from nearby in his own home state.
And be said: “This iz Station BUG
Rroadcasting latest jazz melody.

Saturdav night at tcn P. M.

We will take the air again:

T you've enjoved our jazz tonight.
Send us a wire, or phone. or write.”
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History of Radio [nventions

By A. H. MORSE, A.M.l.E.E., Member [.R.E. New York*

PART 111

908. Proiessor J. A. Fleming filed an
application for a patent on June 23, on a
diode having a filament of tungsten and
a cylindrical plate of “copper or other
metal.” On December 10 following, he modi-
fied this by changing the material of the cyl-
inder to carbon. He also made provision for
the “B” battery effect. and secured a patent

on the combination on April 13, 1909, (Br.
Pat. 13,518/08; U. S. Pat. 945,619.) (Fig.

22.) Such a device never came into gen-
cral use, and one is forced to the couclusion
that, despite the invention of the triode, the
diode at this time was still in an embryonic
stage. (It should be noted here that De-
Forest's application {or a British Patent
1,427/08 on a trinde having a {ilament
“preferably of meial” was accepted on April
30, 1908, and he disclosed a filament of
platinum or tantalum in the specification of
bis U. S. Pat. 841.387 of Jannary 13, 1907.)

1910.  Professor R. A. Fessenden invented
a two-tone method of transmitting, where-
by dots and dashes could he made of equal
length.  As a method of economizing “line-
time,” this invention may vet have consider-
able application. (Br. Pat. 2,617/11.)

1911, R. von Lieben, E. Ricsz and S.
Strauss demonstrated that the triode could
be used as a proportional relay of radio
irequency currents. There is little doubt
that it was the reduction to practice of the
triode by Von lLicben and his associates
which restarted triode evolution in other
countries. (Br. Pat. 1482/11.) The use
of a “C” battery is disclosed in the specifi-
cation of this patent.

G. Marconi invented a halancing-out
method of duplexing spark stations, which
marked an important step in the cvolution
of spark telegraphy. (Br. Pat. 13,020/11.)

1912, According to a judgment of the
U. S. Court of Appeals of the District of
Columbia, dated May 5, 1924, Dr. Lee De-
Forest is to be credited with the first in-
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Fleming’s diode circuit an¢ the fundamental
regenerative circuit.

*Late Supt. Dom. DelPorest Wireless Tele-
graph Co. and United 1Vireless Telegraph
Co.;: Engineer, Marconi’s TVireless Tele-
graph Co.; Wireless Adwviscr, Indo-European
Telegraph Co.; Managing Director, Mar-
coni Wireless Telegraph Company of Canada.

vention of the regencrative circuit of the
triode on August 6, 1912, The Appeal Court
proceedings were on a long-fought inter-
ference and not an infringement issue, and
while they were in progress the invention
in question was made the subject of many
issued patents in different countries, notably
to IFFranklin in England (13,636/13), Arm-
strong in America (113.149), and Meissner

2R 5
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Dr. Irving Langmuir of the General Electric
Co. staff, who has done much valuable work in
perfecting the vacuum tube,

in Germany (291,604, April 10, 1913). The
regenerative circuit is one that involves a
certain critical degree of coupling between
the two oscillatory systemis of the triode,
and this coupling may be obtained by mutual
inductance (as in Fig. 23), mutual capacity,
or mutual impedance, or by combinations
thereof. It is variously termed the regen-
crative, reactive, feed-back or tickler circuit.

CHAPTER II
AFTER 1912

With the discovery that the triode could
be made to function as a generator of alter-
nating current of any desired [requency, it
became apparent that there was a prospect
of evolving a radio transmitter that would
approximate to the ideal. That prospect has
now been realized. and the triode has passed
the acid fest of commercial application.

" Iagineers naturally look with some indul-
gence upon the alternator as a radio fre-
quency generator, hecause of its theoretical
simplicity ; but it seems extremely likely that
the triode and its derivatives will not soon
be superseded as the keystones of all trans-
mitters of monderate power. Lspecially is
this likely in view of the fact that only one
basic technique is involved. Aloreover, the
triode is quictly revolutionizing the arts of
wire telephony and tclegraphy, and must
soon find important applications to the sub-
marine cable, hence it is proving the greatest
factor in Dbringing about that closer co-
operation between the technicians of the vari-
ous forms of telegraphy and telephony, which
is so desirable, and which has had such an
enthusiastic  advecate in General G. O.
Squier. :

Technicians appear to have heen waiting
for the development of the triode and its
use as an oscillator in order to put into
service many of the inventions and discov-
cries of the previous thirty years, cven in-
cluding some of those made by Hertz in
1888, such as the use of the shart wave.
(FFig. 28.)

Fessenden’s

interference receiver  (or
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Heterodyne) invention found no commer-
cial application umil the triode was avail-
able; but at the same time the triode so sim-
plified amplification that it provided an cffi-
cient alternative method of detecting con-
tinuous waves.

Technically. there is nothing now to pre-
clude the widespread application of guided-
wave telephony, by the use of which most
of the -benefits of other than graphic arts
may he made available to all whose homes
arc served by an clectric lighting system.

WIRED RADIO

Alrcady commercial telegraphy and tele-
phony have, in many countries, heen revolu-
tionized by guided-wave mecthods, and the
use of the ftriode. Morcover, these two
agencies have been the means of saving thou-
sands of tons of copper. Every electrical
conduetor is now potentially a telephone or
telegraph line or both, and it may be the
conveyor of grand opera. Appropriate re-
ceiving methods are disclosed in the specifi-
cations of DBritish Patents 15,718/11 to
Erskine Murray; and 3,191/14 to Squler.

Guided-wave telephony, or “wired-wire-
less,” appears to have been first proposed hy
Hutin and Leblanc in 1892 (Br. Pat.
23,892/92; U. S. application (?) 510,638),
developed by them as disclosed in the speci-
fications of their later patents (U. S. 396.017
and 628,246 Br. 2.107/96), and later hy
Leblane alone (U. S. Pat. 857,079). The
idea is also crudely cmbodied in the speci-
fication of British Patent 1,555 granted to
E. G. Foresio in 1900. In later years the
method has been developed by G. O. Squicr.
(U. S. Pats. 980,356, 980,357, 980,338, 980),-
359; Br. Pat. 30.003/10.)

Guided-wave telegraphy would seem to be
the natural evolution of the harmonic svs-
tems disclosed by DPupin and others many
vears ago.

While it would be rash to prophesy that
there will he no more startling and valuable
inventions in the radio field, it is safe to say
that, if none are made and vested interests

F1G.28

Shert-wave circuit as conceived by Hertz in

permit, the development and practical appli-
cation of the art may steadily progress for
many years to come on the basis of present
knowledge.

Already speech has been transmitted from
a vessel 130 miles at sca in the Atlantic to
an island 30 miles off the Californian coast
in the Pacific—being relayved over the trans-
continental telephone wires; and a regular
service—part wire and part wireless—has
been open to the public since the summer of
1920.

A comparatively recent practical develop-
ment cousists of the suppression of the car-
rier-wave and one of the side-bands in radio
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telephony.  1n the author's humble opinion,
this marks the culmination of technical ad-
vance during the last ten years, although it
has not yet had any wide application. In
view of present hopes and prospects of de-
pendable, if not continuous, long-distance
communication by means of comparatively
low power and short waves, it now appears
likely that a limited sceret trans-occan radio-
telephone service will soon be available to
the public.  (See Proc. LR.E.,, October,
1922, and TFebruary, 1923, papers by Lloyd
Tispenschied and 1.\ L. Hartley, respec-
tively; also a paper by Dr. H. \W. Nichols,
Jouwrnal LE.E., London, July, 1923.)

Great irventions, as often as not, arc the
result of little effort; but the development
of inventions so that they may be applied
to commercial uses, often entails the closest
stady and prolonged effort. A classic ex-
araple is that of the Bellini-Tosi Direction
[ nder, which, althongh of great inherent
werit, was ten years old before 11 J. Round,
azain with the aid of the triode, made it of
immense value to Dritain and her allies dur-
ing the Great War. Round's later work
in conuection with the development ol the
valve transmitter, although not character-
ized by any basic invention, is historical.

By a stroke of genius somebody discovered
that one of the Bellini-Tosi aerials could be
inverted. This meant a very great advan-
tage on shiphoard, where it is convenient to
have the forc-and-aft acrial with its hase
uppermost and the “thwart-ship acrial with
its @pex uppermost.

A later development of great importance
was an aperiodic aerial, involving tuning
of the scarch-coil circuit only, and thus
{acilitating the essential expedition of suc-
cessful direction-finding.  (Br. Dat. 149,066
o H. J. Round and G. M. Wright.)

Efficient modified forms of direction-
finding apparatus which have found wide
practical application have been evolved by
I. Robinson in England (Br. Pats. 134,342,
cte.) and by 17 A Kolster in the United
States (Br. Pat. 138,318), the former being
particularty applicable to aircraft.

A frequent bone of contention in radio
patent litigation is the grid leak.  (Sce

Patents, U, S, 1,282.439, Br. 147,148 to Lang-
muir; and U. S, 1,377.405 to Delforest.) In
a somewhat lesser degree, questions arise re-
carding the “C” battery or the application
of a steady voltage to the grid of a triede.
(Sce Patents, Br. 1.482/11 to \'on Lichen
et al; UL S, 1038910, 1,231,704 to Towen-
steiny U.S. 1282439 and Br. 147,148 to
Langmuir: Dr. 13248/14 to Round; and
U. S, 1426754 to Mathes.)

The growing usc ol funed radio irequency
amplification lends a particular interest to
British Patent 8.821/13. (U. S. Pat. 1,087.-
892 to Schloemileh and Vou Bronk.)  This
patent iz equally relevant to the modern
practice of “reflexing.” or amplilying both
audio and radio frequency in a single triode.

MODULATION

Undoubtedly one of the greatest fcats of
radiv engincering within the last {ew years
has been the development of distortionless
modulation—over the whole gamut of or-
chestral irequencies—of energy calculated n
kilowatts.

There have been many refinements in re-
celving arrangements, mostly involving the
hasic inventions of the triode, heterodvue and
regeneration, in combination with directive
acrials and note-tuning.

In 1919 Professor L. A. Hazeltine, of the
Stevens Institute of Techuology, Hoboken,
N. J.. evolved the "Neutrodyne” method of
reception which has hecome extremely pop-
ular. (UL S. Pats. 1,430,080 and 1,489,228.)
It has been claimed by those interested that
the following patents are also relevant to the
“Neutrodyne” method, namely, U. S, 1,183.-
875 to Hartley: and U. S. 1.334,118, Br.
119,303 to Rice.

Another receiving method which has lately
become very popular, particularly in Amer-
ica, is the Super-heterodyne. In this method
the “beat” is adjusted to and amplified at a
convenient and usually definite supersonic
frequency.  See Patents (British) 133,300,
October 1, 1918, to L. Levy; 135177, June
‘18, 1918, to Siemens and Co.; and 137,271,
December 30, 1918, to E. H. Armstrong.

Despite the oft-recurring reports of their
slaughter, “‘atmospherics” arc still the bane
of traffic superintendents. Nevertheless, if,
as one supposes, they (the atmospherics) are
merely additive, it scems certain that some-
one will find a way to avoid their mterfer-
ence with the signal that is always there.
Meantime, by means of directive aerials,
sharp tuning, and proportional recorders,
their effects are greatly mitigated.

Fading is still with us, and its cause re-
mains to be discovered.

Treaks also remain to be explained. Dr.
W. H. Eccles has suggested that they are
the equivalent of the mirage in optics, and
that as such they are a law unto themselves.

It is appropriate here to note the fact that
in 1920 there passed away one of the earliest
workers in the ficld of wireless telegraphy,
in the person of Senator Augusto Righi,
under whom Marconi studied at Bologna.
Apropos of recent short wave developments,
it is recorded that, over twenty-five vears
ago, Righi succeeded in generating Hertzian
waves of a length of only 2.5 centimeters.

(9%
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CHAPTER III
THE FUTURE

Whatever the future may have in store, it
scems unlikely that there will be any great
improvement in results, but rather in their
dependability and the methods of obtaining
them.

Inventive genius will naturally be directed
toward effecting economics in the ecther, in
connection with which serious problems are
already arising. It is inevitable that there
will be great developments in note-tuning,
and it may be that modulation or ‘‘chop-
ping” of telegraph signals will be effected at
the transmitter. In such case, transmitting
stations will he licensced as to both the radio
and audio frequency characteristics of their
signals. .

Meantime, considerable economics of “line~
time” could be effected on the congested 600-
meter wave in the North Atlantic. by the
climination of the words “Latitude North,
Longitude West,” from the positions which
are signaled to shore. and which constitute
a considerable proportion of the traffic on
that wave. “Latitude” is invariably given
first, and most of the ships regularly in the
North Atlantic trade are never in South
Latitude or East Longitude. A rule might
therefore be established that Latitude will,
as now, always be given first, and that the four
words quoted above will be deleted, excepting

(Continued on page 100)
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Nikola Tesla, world-famed experimenter. whose researches in high voltages have changed the
course of the electrical and radio art.
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All About Verniers

Courtesy of Sheffield
Trimming & Stamp-
ing Corp.

Courtesy of
Phenix
Radio Corp.

OR some reason or other the radio

fraternity is about the most exacting

crowd that ever peopled the face of

the earth. It is certainly a good
thing to be this way, but, as in all other
phases of life, there should be a limit to
it. This human propensity can very well
be illustrated in considering the question of
vernier dials.

Stations have been crowding upon one an-
other for a long time; manufacturers have
been trying to find ways and means for the
radio fan to tune easily to these multitudi-
nous concerts without the distasteful trouble
of having “somecone else on the line.”

As we have said in the preceding para-
graph, the manufacturers have been trying
to find the solution to the problem. Some

of them have turned out vernier dials that.

may be classed as praiseworthy. Others
have turned out dials which are not so good.
This case is a relatively inconspicuous
parallel to the condenser situation of a year
or so ago.

The nced for a more complete study of
dials was brought to our attention by some
dial manufacturers who claimed that several
of their competitors were making these wild
claims. To find the truth of the matter we
wrote to them all, and asked them to send
us samples to test and study in the Rapio
NEws LaBoraTorIES. Not all of. them com-
plied with our request, but a sufficient num-
ber of them did, so we were able to get
enough material and assistance to obtain a
very comprehensive view of the field. At
the same time we feel sure that what we
have learnd, and are about to deseribe, will
be, in a very fair manner, representative of
the whole field of vernier dials.

Fig. §.

Turning in direction A. no back-lash
is found, as the gears are in contact as at D.
On reversing the motion. the play at C must
be taken up.

P e A T TR T R R I S T P A T . e B

By SYLVAN HARRIS

=
This article gives a thorough discussion of vernier attachment to condensers and the effect of k

their back-lush on tuning.

£ R T VAR

Courtesy Apex Elec. Courtesy of X-Akt
Mig. Co. Radio Corp.

A few of the dials tested in Radio News Laboratories

WHAT “VERNIER” MEANS

To begin with, let us find out what is
meant by the term “vernier”, and why it is

A

Fig. 1 illustrates the simple principle of lever
action.
Fig. 2. The application ot the lever principle
to a gear train.

applied in the way we radio bugs apply it
Webster says:

“Vernier—A  short scale made to
slide along the divisions of a graduated
instrument, etc., etc. . . It is so
graduated that a certain convenient
number of its divisions are just equal
to a certain number, either one lcss or
one more, of the divisions of the in-
strument, so that parts of a division arc
determined by observing what line on
the vernier conincides with a line on
the instrument.”

This is the definition that engineers have
always given the word vernier, and how it
ever came to be given to what is merely
“slow-motion control” is bevond the ken
of the writer. At any rate. there is not
one slow-motion dial of any kind so far on
the market that can fall under the classifi-
cation of verniers as defined in Webster.

Well—it doesn’t make a great deal of
difference. practically. It would amount to
the same thing if we used any old word,
provided we were ali agreed as to what
the term means when it is used.

As we have said before, the stations now-
adays are becoming very crowded on the
condenser dials, and it is on account of this
that we are compelled to tune rather accur-
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ately. The human digits are not suthciently
sensitive, as a rule, to do such close tuning
quickly and accurately, so we higher animals
with the superior intellect have to employ
purely mechanical means for overcoming
our deficiency.

Hence, we employ slow-motion affairs.
and in kecping with this understanding of
what we will now term ‘“vernier dials”, we
will eliminate all those dials which are ad-
vertised as verniers, but which do not have
any slow-motion arrangement about them.
Also, remember that what we term slow
motion in this article refers to any kind of
an arrangement in which a small motion
made by the hand of the operator produces
a correspondingly much smaller motion ol
the condenser plates.

The reader must also remember that all
true “vernier” dials are not included in thix
article.  We were unable to get them all:
so that if it happens that some arc omitted.
it does not mean that they were not worth
considering.

The design of vernier dials is not an
electrical proposition; it is a purely me-
chanical proposition.  Naturally, the first
thing that the mechanical engineer or the
designer turns to in obtaining slow-motion
apparatus is the lever in any of its many
forms, including the gear train.

Fig. 4.

motion device.

(2) moves the stirrup (3) slowly. The latter

turns the condenser shaft (4) through a fric-
tion collar on the shaft.

This is a well-known type of siow-
The turning of the eccentric
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A simple device using a pinion and internal
rack.

THE LEVER PRINCIPLE

As asimple means of illustrating the prin«
ciple of the lever, suppose we look at Tig.
1. Flere we have a lever supported at a
pivot.  The length of the Iever on one side
of the pivet is three feet, and the length on
the other side is one fool.  Then, if we take
hold of the lever at A and move it up three
inches, the end of the lever at B will -move

down one inch.  The slow-motion idea is
very apparent.  We have moved the hand
through a distance of three inches while
the other end of the rod, which may be
attached to anything we desire, has only
moved one inch.

A train of gears is nothing more nor

less than a combination of lever actions, in
which the lever arms may be considered
the radii of the separate gear-wheels. The

THERMOGALVANOMETER
{
{

N

GSOILLATOR

PICK-UP COIL

Fig. 6. The circuit diagram of the Hartley
cscillator and resonant circuit used to measure
the back-lash.

circumierence of one gear rolls around the
circumference of the other gear, so it is
evident that if these two circumiferences are
not the same in length, one gear will have
to make more than one complete turn while

the other is making exactly one turn. For
instance, ii i g, 2, the radius OA s

one-third the radius AD, the eircumierence
of gear 1 will be one-third the circumicrence
of gear 2. This means that gear 1 will have
to make three revolutions in order to turn
gear 2 around one complete revolution.

To tie up these ideas with vernier con-
trol of condensers, gear 1 may be supposed
conneeted to the knob on the panel which
we turn, and gear 2 be fastened to the con-
denser plates, which are to he turned.

Another simple method of obtaining slow
niotion is shown in Fig. 3. This also works
on the lever principle, the lever in this case
heing the kuob turned by the hand.
complete action of this arrangement is clear-
ly shown so that no more words are re-
quired in explanation, with the exception of
a {ew words on the attacliment of the slow-
motion Tinkage to the condenser shaft. This

5,
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is accomplished through a friction collar
binding on the shaft. A large dial of the
ordinary variety may be {fastened to the
shait of the condenser, and the latter turned
through large angles quickly to obtain a
rough setting. The final accurate adjust-
ment of the setting is obtained by turning
the vernier knob.

Another design of vernier attachment
working on the same principle is indicated
in TFig. 4. This design is so well-known
among the radio fans that nothing more
need be said about it.

There are other designs like these on the
market, but they are all more or less alike.
The class of vernier dials which cmploys a
train of gears becomes very complicated,
and will be Jeit il later on in this article,
while we discuss, in the meantime. the idea
of back-lash.

CAUSES OF BACK-LASH

Broadly speaking, back-lash is lost mo-
tion or “play” in the action of the slow-
motion arrangement, To illustrate the idea.
let us suppose the bearing at A, IMig. 2. is
loose. As we begin to turn the knob, the
parts will have to move until this looseness
is taken up. he distance, or rather, the
angle through which the knob has to he
turned before the condenser shait begins
to move is the back-lash.

As another illustration, consider Fig. 3.
Here two gears are shown which have be-
come worn, or which were Inaccurately cut
or stamped. The teeth on the two gears do
not mesh exactly.

Suppose the gears happen to be in the
position shown in the figure, heing turned in
the direction A. There is no lost motion in
this case as the teeth of the two gears are
in contact on the right side, as indicated at
D. When, however, we turn the gears in
the direction B, the lower gear will have to
be turned a slight distance before its teeth
will begin to push the teeth of the upper
gear. The distance through swhich the lower
gear will have to be turned hefore the upper
one begins to move is the back-lash.

The principle of the dial in the upper right-
hand corner is explained by this diagram.
There is one more tooth on rack (3) than on

rack (4). The distance between the teeth de-

creases from A to C, as shown, and at the

position of the gear shown the distance is zero.

At this point the gear “‘jumps” a tooth, there-

by gaining or losing, depending on the direc-
tion of motion.

WWhen there are a number of gears in a
train such as is often used in vernier dials,
it is evident that all the small amounts of

e e e T WD P e T Pl P,
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This dial utilizes the
slip - tooth principle
shown in the middle
of the page. 5 is
the main dial. 6
turns the slip gears
(3) and (4), which
cause 2 to turn.
2 is mounted on
the shaft (1A) fas-
tened in the main
dial (1). 5 is the
scale, fastened to
the condenser shaft.

back-lash between cvery pair of gears in
comact is additive, so that when there are
a hali-dozen or more gears, the back-lash
inay become very appreciable, no matter how
accurately the gears are cut or stamped.

In our studies of the matter in the Rano
Nrws Laroratories, and in our tests of the

.\ Condenser

Friction 7
- Shaft

Bt TEE R e TR P P TN T TR TN IANT) Co”&r‘
Fig. 3. The action
of this slow-motion
device is illustrated
clearly by the brok-
en lines. As the
knob is turned, the
tube slides on the
rod, the pivot A de-
scribing an arc
about the center of
the knob.

Slidin
Tube ¢

various makes of the vernier dials, we have
found that almost all the vernier dials that
have come into our hauds. the operation of
which depends on gear reduction, have meas-
urable back-lash. It seems that there are
always weak points in every gear train.
Generally the back-Tash lies Dbetween the
teeth of the adjacent gears. as illustrated in
Tig. 5. but it is oiten tound that hesides
this, there is play in the bearings which
carry the gears.

Consider Fi 3. This shows another
source of back-fash. Suppose that the tube
which slides upon the rod counccted to the
condenser shaft does not fit the rod accur-
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4
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Courtesy of National

Courtesy of
Co., Inc.

Courtesy of Jewett
Chas A. Branston Inc. i
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A simple geared dial in which a pinion of fibre
is kept closely in mesh with a brais gear on
- the dial by means of the spring shown.

ately. This play in the tube must be taken
up before the condenser can be moved and
this together with play in the bearings and
Joints may make the hack-lash considerable.

WHY BACK-LASH IS BAD

Now let us understand why back-lash is
objectionable in vernier dials. Suppose we
are tuning to a certain station and are hav-
ing difficulty in doing so because the locals
are on. Very fine adjustiment of the dials
is required and the regeneration, if it is a
regenerative set, is pushed to the limit. We
gradually turn our condenser dial to the
right, approaching the point of exact reson-
ance. We have to pass this point of reson-
ance to find out where it is, for resonance
is indicated by the maximum signal obtain-
able.  We can't tell whether the signal
strength has attained a maximum until we
have passed the maximum point.

We stop turning the dial the instant we
find we have passed the maximum point, and
it is now necessary to come back, turning to
the left.  This motion to the left is generally
very small. Now suppose we have con-
siderable back-lash in our dial. We keep
on turning the dial slowly and nothing
changes,  All of a sudden when all the play
in the dial has heen taken up, the condenser
-plates move, aud invariably we go past the
point.  This happens time and again, with
the result that we soon come to the conclu-
sion that a wvernial dial with back-lash is
almost as bad to use as the ordinary dial.
It has been our experience., as has been said
hefore, that nearly all dials which use gear
trains have measurable back-lash.

MEASURING BACK-LASH

There arc two places in a vernier dial
where back-lash can occur, viz: between the
hand-knob and the dial, and between the
dial and the condenser. Some manufac-
turers have claimed that no harm can come

Knob (1) turns gear
(2), which is meshed
with a doublefaced
gear (3) on the under
side. The upper side
of 6 meshes with 4,
which carries on its
shaft the worm (5).
The latter drives gear
(6), which is fastened
to the shaft (8).

trom having a slight amount of back-lash
between the knob and the dial.” This is not
so, for it is the motion of th€ hand in rela-
tion to the motion of the condenser plates

that we are concerned with, hesides the fact -
that the motion of the dial is generally too -

small to read on the scalc.
mains that back-lash is
cither place. .

We shall now explaiu by what method
the back-lash was measured. The action of

The {fact re-
objectionable in

the ordinary oscillator and resonant circuit *
In Figrs 6 is -

15 generally well understood.
shown a’ simple Hartley oscillator- coupled
to a pick-up circuit which contains a thermo-
galvanometer and a condenser which has
mounted on its shaft the dial to be measured.
The dial is $et-at any convenient portion of
the scale and the wave-length of the oscil-
lator is adjusted so that maximum deflec-
tion is obtained in the galvanometer., The
two circuits are thus in resonance.

Tf now the oscillator is left untouched,
and we make a change in the capacity in
the pick-up circuit, the indication of the
thermo-galvanometer will decrease rapidly,
since the circuits will no longer be in reson-
ance. We must be careful,- while making
these changes, not to change the coupling
between the oscillator and the pick-up cir-
cuit, nor the adjustiments of the oscillator.

When the condenser of the pick-up circuit

RO R LT 11 0 1 15 5

The action of this slow-

motion device is simple

and is similar to that
shown in Fig. 4.
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The eccentric
mounted on -the dial
drives the shaft
through a friction
collar, as shown at
(2). The motion is
indicated by the
dotted lines.

(IR

is brought back to the capacity which it had
originally, the circuits will again be in reson-
ance and the thermo-galvanometer will in-
dicate the same value of current in the
pick-up circuit. It is on this principle that
the test is based.

The oscillator is brought to resonance
with the vernier dial at any convenient
setting, without changing the oscillator or
the coupling between the two circuits. The
setting of the vernier dial and the reading
of the thermo-galavanometer are noted. The
vernier dial is then thrown far around to
the right and slowly brought back. The
difference between the reading of the ver-
nier dial, when the same galvanometer indi-
cation 1is obtained, and the original reading
of the dial, gives the back-lash.

This back-lash was measured in all cases
by the angle through which the hand had
to be turned to take up the play. With
dials that had stationary scales, that is, scales
which are fastened to the panel and do not

move, all that was necessary was to fasten

a small piece of wire, by means of sealing

www.americanradiohistorv.com
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This shows a sectional and outside view of the
arrangement shown in plan immediately below.

The dial is held by friction against the panel.
Turning knob (1) transmits motion through
the gears numbered in succession from 2 to 7
inclusive. The condenser shaft is fastened to 7.
9 is a flat spring which presses against 6 to
keep it tightly in mesh with 7 and also 5 in
mesh with 4. 8 is the calibrated dial which
moves with the condenser shaft,

wax, to the kuob. This picce of wire acted
as a pointer on the main scale. In cases
where the calibrated scale of the dial re-
volved, it was necessary to fasten a special
scale under the knob which was turned, and
the back-lash was measured hy the angular
motion of the wire pointer on, this scale. In
other words, the back-lash was measured
with reference to a fixed scale on the panel
of the recciver. A photograph of the ap-
paratus used in Rapio NEws LABORATORIES
and the arrangement of one of the dials is
shown.

To go into a detailed discussion and de-
scription of the many types of vernier dials
on the market would he an endless job.
Furthermore, a mechanical description of
how they operate would he very tedious and
tiresome rcading. For this reason, we have
limited our description of the operation of
the various wecll-known types to the cap-
tions accompanying the diagrams. Sectional

vicws have been shown and the photographs
have also been numbered in accordance with
The captions explain in de-
the workings of the mechanisms.
(Continued on page 125)

the diagrams.
tail

This arrangement is
Knob (1)
tion through 3, 4, 5 to 6.
shaft through 2, and carries the condenser
shaft. The whole is anchored against the
panel by the springs shown. 7 is the pointer.

comparatively simple.
turns pinion (2), transmitting mo-

Gear 6 idles on the
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Apparatus used in ““B”
battery eliminator.

Further Notes on ‘B’ Battery Eliminator
from Standard Parts

T sometimes happeuns, due to overload on
the local transformer, that the lighting
voltage during the carly evening is too
low to give satisfactory results with the “B”
battery eliminator described in Ranio Nuws
for May. This is casily provided for in the
full wave scheme shown by utilizing the
extra winding (marked “dead”) to boost
the output volta% of one of the rectifiers.
This is done by connccting it in series with
one of the secondaries by means of a tap
switch, as shown in Fig. 1. This switch is
also useliul to the experimenter in maintain-
ing the output vollage on multi-tube sets or
when using stale tubes as rectifiers.  Be
sure that the windings are so connected as
to assist cach other. Also bear in mind
that the output voltage may climb to over
200 volts with this connection, which may
paralyze tubes, if applied without discretion.
The writer also wishes to call attention
to two errors in the diagrams for May.
The repeating coil should be “No. 17 Re-
peating Coil,” the retardation coil should be
“Retardation Coil” and the “BRT"” should
show against the lower pair of windings to
indicate “Bell Ringing Transformer.” Also
the sub-title in Ifig. 1 should read, “four
microfarad condenser—2 two's or 4 one’s in
parallel.”

N27 REPT. COIL

By DONALD E. LEARNED

\When properly constructed, with efficient
chokes, the eliminators described, in the May
issue and the modification shown herewith

ELIMINATOR FOR OPERATION ON
DIRECT CURRENT

The above described eliminators are not

o) /IR —o+8 Arip
AUDIO CHOKE
= ==E:
4 MFD. 4MFD.
T Y O—B
25-50 W. LAMPS N i
PCRC. CB SOCKETS '
1
PORTABLE CORD AND !
PLUG TO IO V. D.C. 0 + B DET.
i
]
L

Fig. 2.
for use with 110 volts D.C.

will not pass any alternating current hum
to the set. However, such a hum may take
place from too close proximity of the elimi-
nator to the radio set. If all coils oi the
climinator are iron-clad. there should be no
trouble in operating quite closely.

J

AUDIO CHOKE

/R

'—l"‘\-a MFD. — =T

t —0 +8 AMP

N

(&%)

0-8
J 10,000 TO
2 MFD. 100,000.OHMS,
+8 DET.

DEAD—* O= 7 sw.

0

BELL
RINGING
TRANS.

1
-
3

v fuov;\c

k\M 30 OHM RHEOSTAT

Fig. 1. The “B” battery eliminator
for 110 volts A. C., using two elec-
tron tubes as rectifiers.
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Schematic diagram of “B” eliminator

f
1y

A

T2 MFD Ll
' k'
ettt b el 4--0 +B RF

to be used on direct current. If such cur-
rent is at hand, it may be used after passing
through a filter, to shut out line noises ancd
commutator ripple. but no rectification is
necessary. Uniortunately, the set cannot he
isolated - from the house line with such de-
vices, therefore the peak voltage will he
that of the line, and it will be impossible
to increase it. Certain precautions must also
he exercised when using such a device. How-
ever, the output voltage will not decrease
apprccubly with the 1nc1eased load, and the
device will supply an almost unlimited num-
ber of tubes.

The device for D.C. is also simpler to con-
struct and costs less to build and operate,
since no rectification is needed.

The apparatus required to build the direct
current “B” battery eliminator is listed .be-
Iow:

5 2-mfd. (or
densers.
Audio choke (retardation coil or secon-

dary of audio transformer.

10 1-mfd.) telephone con-

—

1 Variable resistance, 10,000 to 100,000
ohms.

3 Binding posts, marked —B, 4B and +B
Det.

2 Porcelain cleat-hase sockets.

2 25- or 50-watt lamps.

10-Inch extension cord and plug.
Suitable cabinet and panel or basehoard.
The apparatus is wired as shown in Fig. 2.

(Continited on page 88)
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A Simply Constructed Wavemeter

4 C@f JV?D
Al

B Fig.!

__l

— zcerver

H

- fig.2

Circuit diagram of the wavemeter and its con-
nections in the receiving circuit.

NI

S

T is a pity that the average radio experi-

menter does not realize the -advantage

resulting from the possession of a sim-

ple wavemeter. If he did, there would
he more of these wavemeters in existence. for
it costs but very little to build one, and it can
be calibrated with sufticient accuracy for many
purposes by means of the carrier waves of
the broadcast stations, or by means of the
standard {requency signals broadcast by the
Burcau of Standards.

The photograph shows the wavemeter to
be described, which was constructed in Rapio
Nrws laboratories. This consists of a well
made 43-plate condenser mounted inside a
box, having a top of insulating material.
The two terminals of the condenser ave con-
nected to two pairs ot binding posts, one

. L RO e e '

The completed parts of the
wavemeter showing the dif-
ferent coils used for various

wave-length bands.
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pair on the side of the box, and the other
pair on the top, as indicated.

Several coils were constracted to be used
with this condenser to form a wavemeter.
Specifications for these coils follow.

USES

This wavemeter may be used either as a
wavemeter or as a wave trap. The circuit
diagram is shown in Fig. 1, having the ter-
minals marked as in the photograph. When
used as a wave trap, the connection is as in
Fig. 2, showing the terminals A and B, con-
nected in the antenna circuit.  This connee-
tion affords a simple way to calibrate the
wavemeter roughly. The receiving set is
tuned to the broadcast wave-length, and the
wavemeter condenser is gradually turned
until the signals disappear. This is the set-
ting of the wavemeter which puts it in reso-
nance with the incoming waves and the dial
setting is to be plotted on the curve against
the wave-length. Such a curve is shown in
Fig. 2. There will be three such curves, one
for cach coil, {or three different wave ranges.

A more accurate way of calibrating a
wavemeter 15 to receive the signals on a
three-circuit tuner, as shown in Fig. 4, hav-
ing the tickler coil adjusted rather close to
the oscillating point. Bring the meter to
within ahout half a foot of the tuning coil
and gradually turn the condenser dial. \When
the meter is in resonance with the incom-
ing waves, a howling will be heard in the
phone and the dial setting of the wavemeter
can then be plotted against the wave-length
of the station received as obtained from a
list of broadcast stations.

There are many uses to which the wave-
meter may be put, as for mnstance, the quick
measurement of capacity and inductance, as
well as the measurement of wave-length or
frequency.  To measure the capacity of a
condenser, the capacity of the wavemeter
condenser must be known for every setting

of the dial. If the experi-
menter has no friends who
can calibrate his condenser
tor him, he can write to
F the manufacturer of the
condenser and obtain a cali-
.bration curve which will he
sufficiently  accurate  for
many purposes.

www.americanradiohistorv.com

One of the most useful instruments that the experimenter can have on the bench is herein
described. Its construction and operation arc very simple and may be mastered with a little study.

L

a—. Wavemeter

~®_©—ilili—

Fig.4

| L
Wave Length
Fig.5.

Method of calibrating a wavemeter with a
three-circuit receiver. Below is a wave-length
curve.

CAPACITY

In making the measurement of an unknown
condenser, the latter is comnected to the
points C and D of the wavemeter; having
the unknown capacity set at the dial read-
ing, it i1s required to make the measurement.
The wavemeter coil is then brought into
proximity with tlie three-circuit tuner as in
Fig. 4 and tuned to resonance. The capacity
of the wavemeter condenser is noted, and
the unknown condenser disconnected from it.
The wavemeter is again brought into reso-
nance with the same wave being received by
the three-circuit tuner and again adjusted
to resonance. The meter condenser capacity
is once again noted. The difference between
these two capacities of the wavemeter con-
denser is equal to the capacity of the con-
denser being measured,

To obtain the inductance of a coil, dis-
connect the wavemeter coil from the termi-
nals A and B, and in its place conuect the
unknown coil.  Bring this coil into proximity
with the three-circuit tuner and tune in a
station whose wave-length is known. From
this wave-length and the capacity of the
wavemeter condenser, the inductance of the
coil may he calculated by means of the fol-
lowing formula:

A 2 1
I. = — X —
1884/ 7 ¢

m which A is the wave-length of the station
being received in meters, L is the inductance
of the coil being measured, and C is the
capacity of the wavemeter condenser. In
measuring the inductance of a coil, it is well
to make the measurcment of several wave-
lengths as a check.  The inductance will
change with the wave-length. hut will be
found to change in a very orderly fashion,
so that if the inductance be plotted against
the wave-length, it will give a smooth curve
of the shape shown in IFig. 5. This is con-
trary to what happens in the case of a con-
denser, for the capacity of a condenser is
not changed with the wave-length.
Having obtained the calibration

(Continued on page 88)
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A Resistance Couprled Amplifier

By FRED A. PARSONS

For clarity and [aithfulness of reproduction no audio amplifier equals the resistance coupled

type.

I'TH the introduction of the new cone

tvpe loud speakers that are now on

the market, it is more essential thau
ever to have nearly perfect amplification in
awdio [requency amplifiers over the entire
voice frequency range, due to the faithiul re-
production of this type of speaker. Many
times it has been condemned because of the
faculty of bringing out all that exists in
the amplifier, particularly the distortion. It
is the absence of this trouble in the resist-
ance coupled amplifier that makes it ideal
for perfect rendition. There are two out-
standing objections to this form of amplifi-
cation, however, namely, that a higher plate
voltage than the usual 90 volts “B” battery
must be carried to overcome the IR drop
across the plate resistor, and more important
the degree of amplification per stage is far

06l 5 [

1020
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efficient and neat.

the exceedingly small plate current the IR
drop at the plate resistance is low and 100
volts will be sufficient to give desired re-
sults. At this potential the plate current
is 0005 amperes per tube in the first two
stages, as the internal plate impedance of
100,000 ohms plus a similar value in the plate
circuit resistor would, by the application of
Ohm's law, give this current.

On account of the governing voltage drop
across the filaments of the 102D tubes, these
are connected in series through a six-ohm
rheostat to the six-volt “A” battery supply,
while the “E™ tube in the third step is
directly acrcss the battery without a rheo-
stat, the permissible drop at the filament of
this type being 6.5 volts. In this circuit the
current in the filaments of the 102D tubes
is 730 amperes, any greater value permit-

VU s e

Left: Three-stage resistance

coupled amplifier, that gives re-

markable volume without distor-
tion.
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Below is a photograph of the

completed wunit. There is but
one rheostat for the three tubes.
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less, requiring three stages to simulate the
eain in a two-step transformer coupled set.
If the proper tubes can be procured, these
objcctions can be overcome at once. In the
amplifier outlined below, Western Electric
102D tubes were used in the first two steps
and a 205B “E"” tube in the third step.

The reason for the comparatively small
gain or amplification per stage in the re-
sistance coupled unit is that the voltage am-
plification is limited to somewhat less than
the voltage amplification factor of the tube
(type 201A, 301A), which is normally about
6. With the use of transformers, however,
the step-up ratio of the windings is a big
factor in determining voltage to he impressed
on the grid of the succeeding tube. To ex-
plain that the amplification factor of a 102D
tube is 30 will indicate quite obviously why
it is ideal in the resistance coupled ampli-
fier. The characteristics of this tube are as
{ollows: TFilament current, 950 amperes;
filament voltage, 2; plate current, .0005 am-
peres; plate voltage, 120; amplification fac-
tor, 30; plate impedance 100,000 ohms, and
the power output, 0045 watts. By virtue of

The description given here details the construction of such an amplifier which is both

ting more power being delivered in the out-
put than the loud speaker can handle. In
view of the small power in the plate cir-
cuits of the 102D tubes, an “E” type is used
in the third stage, the maximum power avail-
able being to the order of five watts. Some
figures showing the current values in the
output circuit will be of interest here. The
announcer of a 500-watt broadcasting sta-
tion 20 miles away will cause the plate cur-
rent in the “E” tube normally .004 amperes
with a 9-volt negative bias. to swing to .019
or .020 amperes a controlled current of 13
or 16 milliamperes, or more than most speak-
ers can faithfully use. The beauty of having
this large amount of power is that the minute
cnergy supplied to the input is passed un-
distorted through the three stages of the
amplifier and delivered to the output with
a volume more than sufficient, for ordinary
purposes.

The values of the various resistances amd
coupling condensers are shown on the cir-
cuit diagram. The wiring can, in a resist-
ance coupled amplifier, be made very simple
if the apparatus is laid out in the progressive
order as illustrated. As there is no prob-
lem of stray fields, as in a transformer am-
plitier, no howling or {feed-back effects arc
present, and the amplifier remains perfectly
fuict. There also scems {o be a much smaller
ratio of static and other extraneous disturh-
ances to affect signal amplification,

Receiving On A Loopr Anhtenna

ANY times the writer has been ap-
proached by a mnovice in radio with
the question, “\Will it he necessary {or
me to rig up one of those outside affairs on
my roof? Can’t I use an indoor aerial?”
Forthwith, when the writer attempts to
make answer in the simplest fashion pos-
sihle, the newly-born bug gets all mixed
up.  The practical answer to the question,
however, is very simple. It is somewhat as
follows:
The receptive power of a loop antenna of
the ordinary form can no more be compared
with that of a large outdoor antenna than a

small tugboat can be compared with a bat-
tleship.  But if the tugboat is made as large
as a hattleship, its power becomes compara-
hle with that of the floating fort.

So it is with the loop and the aerial. The
receptive power of a small loop is exceed-
ingly small compared with that of the regu-
lar antenna. If, however, the loop be made
of dimensions comparable with those of the
acrial, its receptive qualities are pretty near-
Iy equal to those of the aerial.

The small loop antenna can only be used
when there is sufficient amplification, in the
form of radio frequency amplifiers, to make

WWwW americanradiohistorv com

in receptive
The amplification furnished by an
ordinary three-circuit tuner is not generally

up for the diminution

power.

arcat

sufficient for ordinary purposes. A well de-
signed three-circuit tuner, however, can be
made to operate a Ioud speaker satisfactorily
on Jocal concerts.

Ta do any better than this requires at least
one stage of radio frequency amplification
hefore the detector tube. Considerably bet-
ter results can, of course, be ohtained if two
stages are used, as is the case in the Neutro-
dyvne and many of the five-tnhe sets now on
the market.
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Your Radio Set and Your Vacation

T“HROUGH the
long winter eve-
nings of the past
season you - have
enjoved to the full
all of the benefits
of good radio re-

- ¢ception. Cold
weather, for. many

* reasons, is the very
best time of the
year for this work,
During this time

you are less bothered with static or atmos-
pheric electricity than any other time of the
year and greater DX reception is possible.
However, just because summer time is com-
ing along with its atteudant static, do not for
one moment belicve that you must give up
your fascinating hobby., Even though the
occasional crashes of static in the phoues or
loud speaker are quite bothersome, still the
local stations are putting on good programs
and can usually be brought in loud enough
so that the static is not so bad. 1t is only
when a weak local station is being received
that static troubles the operator.

There is no doubt, however, but that you
must give up distance reception for the sum-
mer and content yourselt with the programs
offered by the local stations. And so, since
radio broadcasting stations are liberally dis-
tributed over the entire United States, you
will always be close to one or more of them
cven though you may go on a vacation trip
out in the wilds. Here, more than ever, you
will desire your radio set, so as to keep in
touch with the eveuts of the world and so
us to aid in passing the long cvening hours.
Therefore, when you start to make the plans
for your vacation, be sure to include in them
the fact that your radio set is going to be
one of your accessories.

TYPE OF PORABLE SETS

We have illustrated in Figs. 1 to 4 inclu-

sive four tvpes of compact, self-contained

ey

Fig. 2, A’ two-tube port-
able receiver using dry-
cell vacuum tubes and
incorporating a loud
speaker in the carrying
case. The batteries are
contained within the cab-
inet and the entire unit
lends itself very well to
the requirements of the
vacationist,

bt T e

By A. P. PECK

radio receiving sets which are well adapted
to the use of the traveler, whether he be coun-
templating an automobile tour, travel by
train, boating, or a walking trip. There is
a set designed for each and every one of
these purposes. Of course, besides those
sets illustrated there are many others, all
of which have some good and some bad
features. There are also the various home-
made portable sets described in this and other
publications which will give excellent re-
sults, Any set of this nature, it must be
remembered, will be subjected to various
uses that the average set was never made
for. The case must be strong so as to with-
stand hard knocks. The entire set must be
inclosed within this cabinet so that there
are 1o projecting knobs, dials or pointers
which may catch on other equipment, and
last but by no means least, the entire unit
should he scli-contained and cquipped with
a suitable handle for carrving, The self-

Fig. 4. A five-tube self-contained portable
receiver designed to operate on a loop. The
loop is of the folding type shown.

[ N K S U

contained feature is important. All of the
batteries, both “A” and "B,” should be in-
closed within the case. Therefore, we will
figure upon the use of sets incorporating
tubes which operate from dry cells. For
short trips, the entire weight of the radio
set can be reduced still further by choosing
vacuum tubes of the UV-199 type which can
be operated for a short time upon two or
three three-cell flashlight batteries connected
in parallel. These batteries will weigh far
less than three standard dry cells, such as
are usually used on these tubes and will give
fairly long service.
VACATION SET DE LUXE

Let us refer specifically to the four sets
illustrated herewith, In Fig. 1 a six-tube
set is shown. designed to operate on a loop
antenna. The loop is incorporated in the
cover of the cabinet as shown, and may be
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mounted in a rotatable position so as to be
ready for instant use. The set is shown
with the loop in position so as to be ready
for instant use and with the folding loud
speaker horn opened. This is located at the
left end of the carrying case. The six tubes
and their attendant batteries can be secn
mounted in their respective positions. A
loud speaking phone unit is placed in the
rear of the folding horn or sound chamber
and is connected to the set in the usual man-
ner. With this set only one tuning control
is used. This 1s the dial shown in the lower
right-hand corner of the cabinet. One rheo-
stat controls all six tubes and a potentio-
meter is used to keep the circuit in stable
operation, .

In Fig. is shown a two-tube portable
set using two 134-volt vacuum tubes in a
reflex circuit. The tuning controls are situ-
ated on a small panel at the left and a small
loud speaker horn is placed in the bottom
of the cabinet, with an opening in the front
which can be covered by means of the flap
shown. This set gives excellent results used
with an outside aerial such as the one de-
scribed further on in this article.

IMig. 3 illustrates a portable set put out
by a prominent manufacturer which does not
incorporate & loud speaker in the cabinet.
One or more pair of phones may be carried
and plugged into the jacks provided for that
purpose. A cover, not shown in the photo-
graph. is supplied with this set, so that the
control panel may be completely protected -
when the set is being transported.

A five-tube set using a reflex circuit and
entirely self-contained is shown in Fig. 4.
The right-hand compartment in the lower
part of the carrving case lhouses a loud
speaker, while the batteries are placed in
the left-hand compartment.  An ingenious
tolding loop is to be used with this set and
when unfolded and placed in operating posi-
tions is to be plugged into the jack provided
for that purpose, whercupon it may be ro-
tated into the desired position. Here again
only a single wave-length control is used,
located at the left-hand end of the panel.
The other large dial on the panel plays an
tmportant part in keeping the set in con-
stant and stable operation and preventing
distortion.  With the two compartment doors
closed and the cover locked in position. this

2

Another type of portable receiver, not de-
scribed in the text, which is of standard man-
ufacture and gives excellent results.
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set presents a neat appearance and can be
safely and casily transported.
CARE OF TUBES

This is an important point that is often
overlooked by the user of portable radio
sets.  The filaments in the dry cell tubes
are extremely fragile, particularly in the UV-
199 type. Therefore, the tubes require great
care when being carried from place to place,
cspecially when carried in an automobile.
They should not be left in the sockets, but
should be removed, wrapped in the usual
packing that accompanies new tubes and
placed in the standard cartons. They may
then be carried in a separate package irom
the radio set or if there is room in that
unit, they may be placed in it. The pack-
ing protects the tubes irom vibrations and
sudden jars which otherwise might break
the extremely thin filament wire and render
the tube uscless.

Everyone contemplating a summer tour
in an automobile can certainly take along
& radio receiving set. The automobile
offers great advantages to the radio fan,
inasmuch as the size of the set does
not have to play such an important part
and various accessories can be safely and
conveniently stowed away in the baggage
compartment. A further advantage of the
automobile is that no ~A" battery need be
carried. Standard six-volt tubes may be
used and when the automobile is stopped and
the radio set put into operation, two tlexi-
ble wires may be led from the “A” battery
hinding posts on- the set to the automobile
hattery. This will not have any detrimental
effect on the latter as a comparatively small
amount of current is used in the operation
of a radio set. Iurthermore, in the auto-
mobile, 100 feet or so of wire, a similar
length of light rope, a weight and two in-
sulators may be easily carried, to be used
for the aerial deseribed below. .
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receiving set.

“A” current for the tubes and a tree supports
the single-wire antenna.

How the tourist may set up his radio
The car battery supplies the

SETTING UP THE PORTABLE RECEIVER

When touring with an ordinary portable
receiving set using a large antenna, the
procedure to follow when arriving at your
destination or at some point where you are
aning to stop for a while to use your re-
ceiving set is as follows: Place the set on
some level spot, cither in or outside of the
car, and if the batteries are not contained
in the cabinet and already connected to the

set, make the necessary connections. Now
drive a short iron rod which you have
hrought along for that purpose into the

eround, preferably in a rather moist spot.
To this rod should be fastened a length of
flexible wire by means of a standard ground
clamp such as you use on your home set.
The iron rod need not be longer than two
feet and should be sharply pointed at one
end for convenience. The other end of the
wire fastened to the rod should then be con-

nected to the ground binding post of the
receiver,

The next thing to claim your attention
will be the aerial. Tie a stone or other
small weight on the end of the light rope
which you have provided and toss this weight
over a limb of a ncarby trec. Fasten an
insulator on the end of this rope and the
aerial wire to the other end of the insulator.
Then proceed to pull the aerial up till the
insulator is near the limb, but be careful
to see that the wire itself does not touch
any oi the foliage of the trec. The rope
can be wrapped once or twice around the
trunk of the tree and sccured. The other
end of the aerial is provided with an insu-
lator and a short piece of rope or wire
which, in turn, is fastened to a stake driven
into the ground. This may be either wood
or iron, and if the former is used it can
be easily found on the spot. It is a wisc
idea, however, to carry a stake along for
this purpose. The aerial can then be coun-
nected to the set by means of a short length
of flexible wire. The entire layout is com-
pletely illustrated in Fig. 5; all ol this
cquipment necessary can be stowed in a very
small space. The wise tourist will provide
a small bag or box for stowing away this
material, so that it can be quickly found
when needed and no time lost in setting up
the receiver.

THE HIKER'S SET

The hiker who must depend upon only that
material which he can carry on his back
faces a somewhat more difficult problem.
His material must be light in weight and
the parts must be few in number, other-
wise the radio set will become a burden be-
fore many miles are covered. Several com-
pact radio recciving sets employing one
vacuum tube are on sale tuday and the small
flashlight batteries mentioned above may be
used to heat the filament of the UV-199.
Also sets of this nature can be made at
home very cheaply and your own particular
ideas and designs followed. The acrial used
can be of the type mentioned above in con-
nection with automobile touring, or if still
more space must be conserved, the little
known but very practical “trec-aerial” shown
in Fig. 6 may be used. This merely con-
sists of driving two fairly large spikes into
a convenient tree in the position shown. One
of them should be 15 to 20 feet from the
ground and the other about one foot from
the ground. Short lengths of wire then con-
nect these two spikes to the set.  The upper
spike is connected to the aerial binding post
and the lower one to the ground post. With
this aerial and a fairly sensitive set, local
stations come in very well. Tt would be
well to experiment with your particular type
of set on some trce mear your home before
venturing out into the woods, so that you
will know just exactly what you may ex-
pect of your set when in camp.

The third means of transportation that we
will consider is the boat. Aerials on motor

Fig. 1. A six-tube
portable de luxe
for the traveler or
motorist.
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boats are common today and need little ex-
planation, A short mast in the center of the
boat will support the center of an aerial,
the ends of which may be attached fore and
aft. The same procedure can be followed
in rowboats and canoes on a smaller scale,
although in general for marine use, a good
portable set employing a loop aerial such
as those illustrated herewith will be found
superior to others. Since weight need not
be considered except to a very small degree,
this type of set is to be recommended.

A few words in regard to the general care
of radio sets on camping or touring trips
will not be amiss. Of course, they should
never be submitted to rough wusage and
sheuld he protected in every manner possi-
ble. Even the outside of the carrying case
of a radio set should not be exposed to rain

Fig. 3.- A standard type of portable set with

which a cover, not §hown, is supplied. This
receiver is of the single-control type and is
exceedingly easy to tune.

or heavy moisture, If it is thought that
such conditions will be met, it will be a very
good idea to provide a rubber covering for
the entire set, which may be placed over it
and secured in position, thereby preventing
any possible damage through exposure to
moisture.

Since the writer's article in the June issue
of this magazine was written the set illus-
trated in Fig. 8 in that article has been
subjected to further tests. It has been found
that broadcasting stations within a radius of
1000 miles can be brought in on the loud
speaker with excellent volume and good re-
production. This is most unusual for a two-
tube sct and speaks well for the manufac-
turer's methods and materials.

AT LY L

40 Non-Technical
Radio articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radio magazine
in existence.

Plenty of “How To Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE & INVENTION is
so good that many RADIO NEWS readers
buy it solely for this feature,

List of Radio Articles
Appearing in the July
{ssue of
““Science and Invention”

Radio Pictures From Hawaii to New York.
WRNY, New York’s Latest Broadcaster.
The Radio Constructor—Most Complete
Constructional Article Ever Published.
By A. P. Peck, Assoc.I.R.E.
Radio Synchrcnization Over 40 Miles.
Three-Circuit Tuner with Push-Pull Ampli-

]geyr'Sydney E. Finkelstein, Assoc. I. R. E.
A Page for the Novice,
Radio Oracle, Radio Questions Answered.
Radio Wrinkles.
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“Circuitgrams” Broadcast By WRNY

HE writer presents herewith some-
what of a novelty, in connection with
the broadcast station operated by the
owners of this magazine. The new
WRNY, located at the Roosevelt

station
Hotel, New York, and operating on a wave-

length oi 238.5 meters, will broadcast the
new radio circuitgrams once a week, on
Mondays at 9 P. M., commencing June 22.
This will be a regular weekly feature, which
should soon become popular in the radio
fraternity.

The writer, who has originated the circuit-
gram, on which pateuts are pending, has kept
in mind the fact that the nadio fans aré
always on the look-out for the latest radio
hook-up. New hook-ups are originated al-
most every week, and it is the purpose of
WRNY to broadcast these the moment they
make their appearance.

The method of broadcasting any and all
circuitgram  hook-ups is extremely simple.
The WRNY announcer will first state what
sort of hook-up it is, whether it is'a re-
generative, a reflex. a super-heterodyne cir-
cuit, or what not. He will thcn advise that
you use circuitgram blank 1, 2, 3, 4 or 5—
whichever is szt suited for the occasion.

Suppose the hook-up of a single-tube.
tuned radio frequency reflex circuit is to be

By HUGO GERNSBACK

For the first time in radio history complete radio circuits are now actually broadcast by means

of a mew system outlined here.

HE
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“We shall now broadcast a tuned radio
frequency reflex hook-up. Please refer to
circuitgram No. 1, single tube.”

The annoumncer will then read off the con-

As he slowly reads these numbers. all vou
have to do s take them down. After read-
ing off all numbers, the announcer will re-
peat them, so vou can go over vour record

in Fig. 6. the announcer will give such in-
formation immediately aifter the numbers
have been’ read. Thus. for instance, he will
give the number of turns and size of wire
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giving all the details of the circuit, repeating numbers, etc.

It will be noted that

dicating whether the intermediate coils are iron core or air core.

of coils 7-8 and 12-13; the ratio
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Wanted—A New Thrill

By Jay Hollander

The idea struck in this Hamitorial is, to our notion at least, one which is

of very great importance.
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When we get DX until there is no more available because of exhausted supply, we will, like the
experimenter above, turn to exploration of technical problems rather than the collection of cards.

HAT strange tales do these mes-

sengers bring!  None other than
i that the hams in their customary

role have just about exhausted the
possibilitics of the old transmitter and re-
ceiver irom the point of DX. Now that
fifty watts as oiten as not is heard in New
Zealand and 1ndia, some of the possibilities
have been exhausted. We say some of them
adviscdly, since the great majority of the
amateur brass-pounders have, ‘since the dis-
covery of the oscillating vacuum tube and its
adaptation to the transmission of radio sig-
nals, cultivated a sort of fixed attitude to
their particular brand of work.

With the stabilization of the methods prac-
ticable, their work has been constantly to-
ward the annexing of cards {rom across the
water.  Any ham station picture of the pres-
ent day which does not hoast several of the
cards written in foreign languages is hardly
glanced at.  The “calls heard™ lists pub-
lished in the various magazines have deleted
Jdistrict after district. with the. notation:
“Too numerous to mention.”

And the funny part of it is that many of
the erstwhile most enthusiastic hams have
begun to lose their taste for the old game,

Why? It's simple. For the last three or
four vears they have been dependent upon
reaching out another mile for the necessary
thrill to keep them at the brass into the
wee small hours of the morning. But they

are gradually defeating themselves because
they are annihilating all possibility of DX
by working clean around the world—at least;
around the world in the radio sense, which
means in mathematical terms, half-way
around, i. e., being heard in the Antipodes.

As soon as a New York City ham has
been heard in India, he has about exhausted
his possibilities, so far as transmission is
concerned.

This is exactly the case with at least one
ham we know. Recently he blew down to
the shack one evening during the quiet hours
and handed me a blow from which [ shall
not recover very soon. He turned the dials
on the stand-by, brought in a local broad-
caster who was handing out some hot jazz,
and left the station in for more than an
hour—until the jazz band which was fur-
nishing the entertainment gave way to some
lusty opera singer.

At the conclusion of the program, he
turned on me as I was about to listen for
the doings in the sixth and seventh, and said
with a snarl in his voice: “I'm bored with
radio.”

Now I have known him for some years
and have watched him build set after set—
have even helped him through three or four
near-divorces, induced by his inability to re-
member to buy theatre tickets or bring home
the new vacuum cleaner his wife had or-
dered. hecause he was invariably wrapped
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Maybe, as Mr. Hollander implies, the constant
reach further and further will make us better scientists and not so much
brass-pounders.

up in some new kink he contemplated in-
stalling in his set. Well—1 was so shocked
that I simiply sat and stared.

Since I am of a philosophical turn of
mind, the main point to me was: why was
2B—disgtisted with his hobby which had
served so well and so long*:

The answer is a simple one. He was the
gent that had been heard a couple of times in

India., There was nothing more for him to
work at. He had been in relays, had worked

the coast among the first, been heard in every
district here and worked them all, been
heard in every civilized country where ama-
teur radio is recognized, worked two-way
communication across the Atlantic and now
has been heard in the Antipodes. What
was the use of continuing radio? Really,
there wasn't any !

The whole advantage of radio as a hobby

—any lobby, {for thatr matter—Ilies in the
possibilities 1t hands the ordinary man to
release himself from the drudgery of every-
day life. During the day, the radio ham
goes to work just like any other individual.
He wsually takes his orders from a superior
officer in the firm which makes out his
weekly pay check, he is a part of a great
organization, just a cog in a machine in
which, possibly. he is not so important but
that his place could probably be as well filled
hy someone else.
_ But at night, when his work at office or
factory is completed for the time being, the
ham goes to the shack and. for a little while,
is a man of superior quality, a first-rater
who is doing something for the advance-
ment of the world: he is a scientific investi-
gator who is striking maiden trails through
the sylvan maze of natural phenomena; he
is conquering new fields.

That is the kick which radio brings. Now
supposc that all the possibilities are ex-
hausted.  What is the result? Immediately
radio hecomes a thing similar to all the little
daily occupations so well known to the ham
as to be nothing out of the ordinary. Con-
sequently, he loses interest in the whole
affair.

But here is the technicality which saves
the defendant. For the greater part of the
last. couple of years—or rather the last five
—since the inception and perfection of the
vacuum tube transmitter and its attendant
possibilities of great distance at low power,
the thrill of plodding new roads, virgin
roads, discovering new fields and, in a word,
doing original work, has been gained prin-
cipally through the traversing of great dis-
tances. And, as usnal, when the ham starts
something, he is never satisfied until he has
reached the practical ultimate.
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The ham in question whose boredom with
radio in general was discussed earlier in this
paper, had simply reached the ultimate in
one direction.  And here lies the technicality
—he had failed to look about him for other
possibilities along some other tack.

Now, me bucks, lean low and let me whis-
per a first-rate panacea into your stretching
cars. To wit: the merc business of annexing
crds. is, alter all, a somewhat childish pas-
tinie at the transmitter. (That is, more prop-
erly speaking, it loaks childish when one has
covered the whole alphabet and has the shack
well papered.)  The ham should seek more
pertinent fields where his great energy and
ingenuity will produce something more valu-
able to future generations than mere wall-
paper.  firgo, let him start some real scien-
tific work.

In previous discourses from this pulpit we
have stressed the importance of doing things
up to a proper scientific brown with the
proper garnishing of notes and curves. In-
vestigations of all sorts are possible to him
who has a few honrs to spare and a couple
of platinum contacts to pound. A couple of
sheets of graph paper will often make a
night's work at the key look like a paper
from the Proceedings of the Institute of
Radio Engineers, and perhaps its import-
ance may merit a place in that turgid jour-
nal.

And the most important point in this con-
nection is, of course, that it opens an entirely
new field from which the ham, weary of col-
lfecting distance records, may turn his ener-
gies in order to keep up his morale at the
office the following day and will perhaps
lead him to some sort of place in the sun ol
the world's experimenters.

The advantage oi this procedure as a
thrill-getter is not to be mininuzed.

As a matter of fact, it holds a couple of
barrels more thrills which may be on tap
night after night than all the carciul hetero-
dyning of listening can bring.

And another point_which must be stressed
here again is that it is a pregnant gold mine.
The smallest kink which can be worked into
use in the ordinary receiver or transmitter
may bring a young fortune to the gent who
signs the first specification of it and receives
the O. K. of a certain department at Wash-
ington, D. C. \Why not make the pastime
pay, as well as entertain?

And the moral of this tale is: Be a scien-
tist first and an operator afterward, instead
ol wvice versa.

The Month’s
Crop of New QRA’s

8CJF—Elmer Knight, 209 Mt. Plcasant

Ave., ‘Barherton, Ohio.

8CTE-—Jay Seymour, 116 Lake Ave,
Elyria, Ohio. 5 watts CW. and fone.
All QSL cards answered.

3MO—A. P. Peck, 32 Park PL. North
Plainfield, N. J. Pse QSL. Al cards

answered.
9A0OG—Reassigned to Conrad T.unde,

227 Second Ave.. North Crockston, Minn.
All  reports  answered  and  appreciated.

Pure D.C. CW.
6CWY—Amile
TTelena, Calif.
Will QSL.
9BNV—Claude R. Baker, Britton,
South Dakota. 5§ watts AC—CW. All
cords appreciated and answered.
8EQ—]. C. Lisk, 902 South Elizabeth
St., Lima, Ohio.
8AOA-—Ernest Dempster, 977 St
TJohns Ave., Lima, Ohio. 10 watts. Re-
ports appreciated. QSL cards.
8CQA—D. M. Mechling, 826% South

on about 185 meters.
Form, Box 79, St
5 watts CW. and phone.

Lloyd Jaquet, American amateur, engaged in
helping along the Entente Cordiale between

the world’s Hams. He's now in Paris follow-
ing the International Ham Convention.

Main St
ated.
9CEY—.\mos R. Utterback, 309 North
Silver St., Oluey, I, All reports ap-
preciated es QSL always. Glad to QSR
8WP—F. J. Hark, 67 Randolph >t
Rochester, N. Y. 5 watts. All reports
appreciated and answered.
8DTG-—-Henry 1. Karpicke, 133 Wil-
kins St.. Saginaw, Alich. Reports appre-
ciated and acknowledged.
3LW-—_H. A. Rohinson,
Ifarm, \Willow Grove, Pa.
9JW—.\. C. TOmC/aL 2649 Drake Ave,
Chicago, 111. 5 watts CW. and fone. Pse
QSI. is QRK? .\ card awaits every
Rpt. Tnx.

Lima, Ohio. Reports appreci-

Silver Lake

Calls Heard

GEORGE 8. SEVON, 2 AWAMUTER,
WARKATO, N. Z,

U. S. A. CALLS HEARD: 6ab,
6ano, Gage, Gawt, Gafun, 6avj, obakw, 6adt, 6ahp,
Gagk, 6arh, 6ame, 6abb, 6amm, Gauny, 6akz, 6a1no,
Gapw, 6afg, base, 6aw, 6aji, 6aui, 6bk, 6);\\, 6hii,
6hep, 6brf, 6bar, bhur, 6bgm, 6baa, 6bbv, 6hql,
Gbuw, 6hga, 6hir. 6bip, 6hdo, 6hib, 6bra, 6bab,
tee, 6co. 6cq, Gew, bepsw, 6Lt0 6cey, 60rx, 6CpX,
Gepo, 6ete, beum, 6ezo, buzx, 6cs0, 6cct, 6eey,
6exy, 6ego, 6eti, 6enl, beft, bege, befs, échh 6crs,
6edn. 6esw, 6edt, 6¢cjo, 6emi, 6cgg, 6Lgk, 6eb,
6ff, 6fh, 6fg, 6gr, 6gg, 6ih, 6kur, 6lb, 61j, 6mo,
6mnl, 60a, 6or, 6oi, 6oib, 6pl, 6PwW, 6qt, 6rn,
6rms, 6ts, 6tz, Guy, 6ut, Gudd, 6ve, 6wti, OXp,
6xah, 6zp, 6zh, lab, laf, lak, lar, lat, labr, lemp,
fmt, Jow, 1pl, lsw, Zage 2bgh, 2bro, 2dn, 2lc,
2rk, 2xi, 3ot, 3txo?, dbq, der, dgw, 4o, 4tj,
Jwn, 4mm 4jy, Sakn, Sab, Salr Sba, 5Scn, Sckr,
Sew, Sewa, Sjb, Ska, Sox. Sph, Sqy,

Gug, Gas, 6ar,

Stak, Sti,

Szal, Sz:x\', 7afm, 7afu, 7apo, 7ahi, 7dj, ]fd,
7fq, 7gh. 7gi, 7gq, 7ii, 7iw, 7k, 7lr, 7ls, 71nf,
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Jnm, 7sf, 7to, 7wm, Fim. 7zwm, Saul, 9at,
9aqd, 9axo, 9bhj, 9hrt, 9bji, 9bdw, Ibiy,
9bcj, 9ca, 9ce, 9Lh, 9cu, 9yjc, 9zd, 9zy.
SPECIAL: XKJF, Wgh, KET, Kgi, 6xi, 6xo.
CANADIAN: SB\ 1D,
MEXICO: 1B, IX, BX, LX.
SOUTH AMERICAN: Lbb db2.

9acy.
9boz.

ENGLISH: 20D.
ITALIAN: 1MT.
AUSTRALIAN: 2hD, 2aj, 21\h, Zyg, 23(1, 2yws.
2me, 2yi, 2oi, 2fc, 2hm, 2gm, 2xa, Zui, 2jr, 2vx.
2

2ry, 2 2it, ”cm, 2ds, 2zn, 2br, 2ij, 2ke, 2inn
2Jo, Z2ay, 2cr, 2bl, 2as, 2gr, 211, 2¢1, 2Dk, _’zz, RIIN
3('({, 3bq, 3em, .)j]l 3bm, 3ef, 33hh, 3tm, Han,
4cm, Shg.

1CLZ, 127 DOVER RD., WEST HARTFORD,
CONN.

U. §.:
lafd. lah,

(lacd), 1laf.
late, lIatg.

laao, laaw, labr, lacj,
(lakd), laks, (lane), last,
laty, laur, laux, lavl, lawh, lawq, laxi, layg.
layn, layx, (lazh), (1hbe), 1bbk, 1bdx, lbg.
(1bik), 1big, 1bjf, (1brg), 1bs, 1ibub, (Ibuci.
(1bxh), 1bzp. lea, icak, ledi, (ichay, ichl, Ichy.
icna, lcoj, lesv, lesy, 1da, 1ga, lhk, 1jm, (1kv),
(lqb), lqo, 1rf, luo, (luz), lyd, 2aau, 2acs.
2aco, Z2acu, Z:ulu, 2adw, 2aek, 2aew, ZJacy, 2afn,
2afg, 2agm, J2agq. 2agz, 2abhk. 2aie ”anq, 2aph,
2ay, 2he, 2box, 2bur, 2buy, 2bw, 2 cjx, Zemk.
2crh, 2evi, Zext, Z2exy, 2ha, 2hh, 7111 21h, 2is,
2jl, 2js, 2ki, 2kg, 2kr, 2ky. 2L, 2ui, ._11\ 2xdf.
3ahk, 3ay, 3bel, 3hjp, 3ble, 3ch, Jceby, JLb\ 3cji
3ds, 3hj, 3hk, 3io, 3kq, 3mk, Snx, 3op, hrp, 3qt.
ars, 3qt, 3rs, 3uq, 3ut, 3wx, 3zo, 4bk, 4fj, 4{m,
rm, 4sx, 4tw, dvq. 4xx, Ska, ohur, 6cso, 6xad.
Sach, Sack, S8acr, Rawg, Savd, Shd, 8bg, Sbiu,
8hig, Shof, 8bpv, Sbhxv, 8byv, 8ccn, Scit, Sck,
Seve, feyr, Sdkp, Yadg, Yail, 9bf, 9hjz, b,
9ckb, 9cku, 9cy, Yelb.

CANADA: lar, 1ch. 2ax, 2do.

Gid to send a ord to ani of the
Ork 1clz?

above who gsL

9APY, 3337 OAXK PARK AVE.,, BERWYN, ILL.
(MARCH)
(1avhy, (1axn), (1bkq), ler,

1ana, (lajc), lasy,
j (Zavg), 2axq, 2bck, 2blp, (Chm),

1jt, lom, 2agw,

2hab, (2br), 2by, 2bzj, 2cel, (chj), 2epa, 2ezr.
2ck, 2wr, 3acc, 3blp, 3bnu, Jhoj, 3bss, (3bx).
Jop, 4ep, (4dv), (4K, dog, (hm), 4rw, (4t

(5ahc), Aahr, 3ail, *5am, 3ame, Samh. Sana, 3aom.
(mqn) Saqp. (Sauc), Saur, Sbw, 3Sce, Sce, Sco,
Nul Sjg, Ska, Slr. 3ls, 5my, 3o04. Sov, v])h Arg.

va, (Svv), (6aji), 6bjv, 6xg, 7df, 7sf, (7si),
(751) 8alf, 8alo. 8aol, 8ayv, 8boy, (8begy), (8hrh),
(Scc>) (&cjb), Scx, (8ob), 8si.

CANADIAN: (3ck), 3nj, 3ph.
FONES: 3up, 8bre.

MISCELLANEOUS: NKet, nkf, wgh,

A2CPX A2ZZ, C. PRESTON-SMITH., 83 CAB
RAMATTA ROAD. CREMORNE, S.
AUSTRALIA

One tube sct used, low loss.

lack, lar, l1gx, lor, lcz, 1lnco, lvc,
2awe, 2{t, 2rd, 2mqs, _11\, 2had
dnu, daov, 4\Lt 4io, 4mi, Jeay, 4xe, 4sa, Szal
Sow, 5anx, al\n 5abg, Sww. 3tad, Say, Scah.
Sak, Suc, iju, 611111', 6vc, 6omu, 6cgo, 6cto, Grgw.
6egx, 6ar, 6aao. 6bep. Gase. Gavt, o6akw, oOka,
Gekr, 6ekp, 6ri, 6av, okkr. 6kt, 6aav, 6aos, Huov.
6gv, 6avy, Gcop, 6vy, bcde. 6ltr, 6bv, 6jth, 6hnt,
Gavr, 6bw, 6aau, 6avt, bapc. 6uo, 6gn, baw, bec,
6gu, 6Gacu, 6ahp, 6wqh, 6cke, 6bbe, 6cki, Gedh.
6jy, 6hve, 6aan, 6utl, Gawi, 6awp, Gcp, 6avjy, Gug,
7ga, 7gd, Shb, 8gz, 8bak, 8Scp, Scm, 8zz, 9vu,
9bte, 9hg, 9me, 9zt. 9uck, 9ch, 9clo, 9ci

CANADIAN: S5ha.

All cards answered, and accurate dates, times,
etc., furnished.

/\m desirous of arranging schedule of tests. Any
station who is willing to reciprocate, please drop
me a line.

Will all stations who have
C.W., when signing 2727Z-A,
dluady qsl’d, please do so?

Just had thousand cards printed, so don’t be
afraid !!

tvht, ag.
Jaan 3Jebk, 3abw.

heard my S-watt
and who have not

R IO TR RR T RIS

Station 9DHF. Gales-
burg, IlII. Two 50-
watters punch the juice
into the antenna
through a four-coil
Meissner arrangement.
A five-watt fone pinch-
hits at local range. The
receiver is low-loss and
has 1 audio.
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This shows how impedance is measured.

HE radio student has by this time

probably hecome aware of the fact

that there are maay conceptions in

clectrical engineering and in radio
with which it is necessary to familiarize him-
self, if he is desirous of obtaining a {fair
working knowledge of the subject. Many
of these conceptions are simple, and involve
no knowledge of mathematics higher than
arithmetic, or at best, clementary algebra.
IFor this reason there is no excuse for the
ambitious radio fan who has not vet learned
them. It is a great disadvantage to him to
be ignorant of them, for the lack of this
knowledge makes it more difficult to com-
prehend many of the phenomena. and also
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Fig. 1.

A simple series circuit with high
reactance.

An A.C. circuir having resistance and
reactance.

Fig. 3.

more ditheult for the radio writer to couch
his expressions in terms that the uninitiated
can easily understand.

One of the most important oi these con-
ceptions, and perhaps the most interesting,
is that of reactance in alternating current
circuits.  Nearly all the phenomena found
in radio circuits depends upon the reactances
of the circuits, and many of the phenomena
can be predicted or explained by a study of
the reactances.

INDUCTANCE

We are all more or less [amiliar with the
fact that the presence of inductance in a
circuit tends to retard the flow of alternat-
g current through it. Suppose we have a
circuit as represented in Fig. 1, consisting
of a battery, a key, and a large inductance
coil hooked in series. When the key is open.
there is, of course, no current flowing. But
suppose we press the key, thus closing the
circuit. At that instant the current begins
to flow and, of course, has to jump {rom the
zero value to some fnite value.  This is
represented in Fig. 2A, where time is rep-
resented as the horizontal axis, and the cur-
rent is showun on the vertical axis of the
chart.

It takes an appreciable time for the cur-
rent to reach its steady value, perhaps sev-
eral thousandths of a second. This time can
actually be measured with an oscillograph.
The important point in this connection is
that, during this very short interval, the
current has been changing very rapidly in
ralue. This rapid change 1s indicated by the
stecpness of the curve hetween the points
o and b.

We are all aware of what happens when
the current throngh an inductance coil

www americanradiohistorv com
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A Study of Reactance

By SYLVAN HARRIS

dn interesting article on a fundamental unit of electrical measurement.

changes very rapidly. The magnetic field
brought into existence by this current
changes very rapidly, and consequently the
seli-mduced electro-motive force generated
between the terminals of the coil becomes
very high. This is caused by the cutting
back of magnetic lines of force on the turns
of wire in the coil. The same thing hap-
pens whenever any magnetic ficld 1s cut by
a wire or other conductor. The faster this
magnetic Aux is cut by the wire, the greater
will be the induced em{. The effect is ac-
centuated i a coil because the magnetic
field is concentrated into a relatively small
space, and the greater the number of turns,
or the greater the inductance, the greater
will he the effect. :

It can be seen in Fig. 2A that the current
through the coil is changing at its greatest
rate just when the switch is closed—that is,
at the point o, which represents zero time.
The magnetic field in the coil is simultan-
cously varying at its greatest rate, so that
the induced emi. will immediately jump to
a rather high value. This is represented in
IFig. 2B by the curve oc. As time goes on,
and we approach the point b in Fig. 2A, the
rate at which the current changes in value
(aud also the magnetic field) grows less and
less, as indicated by the gradunal sloping of
the curve toward the horizontal. The volt-
age across the ends of the coil will simul-
tancously drop, as mdicated in Iig. 2B, until
it asstmes a steady value. The steady values
of current and voltage shown in these two
figures are determined by Ohm's law, ois.,
I = E/R, where I is the current in amperes,
K is the emf. of the battery in volts. and R
is the resistance of the coil in ohms.

THE EQUATION

The whole story can be told in very sim-
ple language by means of the {ollowing
equation :

di

E=L —

dt

in which E is the self-induced voltage, L.
is the inductance of the coil, and di/dt is
a mathematical symbol signifying the rate
of change of the current i with respect to
time. The interpretation of this is that the
greater L or di/dt becomes, the greater will
be the emf. When the rate of change of
current hecomes zero (i ¢., di/dt becomes
zero), E is zero. When 1. is zero. B ix
also zero.

z
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FIG. 2 J

How the current and voltage act as the key
in Fig. 1 is pressed.
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The wvoltage we have considered is not
the battery voltage; it is the self-induced
voltage in the coil. This may he many times
the battery voltage, as can he proved by the
fact that a heavy shock is often felt if the
fingers are placed across the key when it
is opened. This is explained in Fig. 2 at d,

FIG.4 N

Fig. 4 shows the relation between current and
voltage in an A.C. circuit.

where the circuit is broken by opening the
key. The current instantly drops to zero
(Fig. 2A) and the rate of change of the
current (di/dt) is ¢normous, so that the volt-
age jumps to a sufficiently high value to
create a shock, or cven a spark.

By a study of these curves it can be seen
that the current is not necessarily greatest
when the voltage is greatest.  In fact, the
voltage may he greatest when the current
is very small. This is indicated in Fig.
2A and B. The same thing is true in
alternating current circuits, or radio cir-
cuits, in which the current and voltage
change direction periodically.  Suppuse we
have an alternating voltage impressed across
the terminals of a coil of high inductance.
This coil can be supposcd in series with a
resistance, as shown in Fig. 3. The cur-
rent in the circuit is represented in Ilig. 4
by the curve marked I, and the voltage by
15, The self-inductance of the circuit causes
the current to lay belund e wvoltage, so
that the instant of maximum current follows
some time after the instant of maximum
voltage.

The slope of the current curve I changes
most slowly at the rounded portions at the
top and bottom. The slope changes most
rapidly near the zero vialues, where the curve
crosses the line. These slopes indicate the
rate at which the current is changing, so

FIG.5 /
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This diagram shows how inductive reactance

varies with frequency. The curves are for

200, 100 and 50 microhenries, upper to lower
curves,
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that, as we should expect from what has
gone before, the induced voltage is zero when
the current is not changing value, as at a.
TFig. 4, and is maximum when the current
is changing most rapidly, as at b, Fig. 4.
Tig. 4 also shows another interesting point,
that is, that there may often be such a con-
dition that there is no power being expended
in a circuit. even if there is a large current
flowing. Tor, taking the conditions at the
instant marked a in Fig. 4, the current has

a large value, say I’, and the voltage has
the value of zero. The power expended in
a circuit is the product of the voltage and
current, and in this case
P=EXI=0XI1 =0
At other instants during the cycle, however,
the power expended may be considerable.
Most of this power goes into the magnetic
field of the coil. Only a small amount is
lost in the resistance in the circuit, provid-
ing this resistance is not excessively high.
MAGNETIC POWER

Whatever power is put into the magnetic
field is returned to the circuit when the field
cither collapses by having the current ccase
flowing, or by haviug it reversed, as happens
in alternating current circuits. As the field
collapses, the lines of force cut back on the
turns of the coil and induce emfis in them
which are in a direction oppused to the origi-
nal emfs induced when the field was set
up. We must remember that all this hap-
pens in accordance with Lentz's law, that is,
whatever kind of action is set up in a cir-
cuit, there is always an opposing action set
up at the same time. When we try to make

0 400 800 1200 1600 2000
P
FIG 6 KILOCYCLES
—
/
200 L —
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How capacitive reactance

varies with frequency.

Compare these curves
with those of Fig. 5.

1000

a4 curvent flow in an inductive circuit, the
inductance tries to retard the establishment
of the current; when we iry to stop the cur-
rent, the inductance tries to make i con-
tinue. This is the cause of the spark de-
seribed in connection with Fig. 1.

Since the {wo cffects noticed when mak-
ing or hreaking the circuit, or when the cur-
rent first flows in one direction and then in
the other, are in opposite senses, the net
cficct on the circuit is nil: the actual power
expended is  therefore zero, as explained
above, and the product of the current and
voltage is spoken of as the “wattless power.”

All this does have an cffect on the current
and voltage values in the circuit, however,
and there is a certain relation existing be-
tween these, just as there is a certain rela-
tion existing hetween current and voltage in
a4 circuit when considering the resistance.
The ratio between the voltage and current

ML LT T T T

How the D.C. re-
sistance of a coil or
other conductormay
be measured by
means of a Wheat-
stone bridge.

RIS
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curves of Figs. 5 and 6 may
800 ﬁ' be combined or added to ob-
H tain the resulting reactance
1000 L of the circuit, shown by the
broken line.

i1 a circuit containing resistance is the re-
sistance itseli, or:
I =R
whereas the ratio between the induced emf.
and the current in an alternating current cir-
cuit is the seactance, or:
E/T = X,
The reactance may be due to either induc-
tive or capacitive cflects.  The inductive ef-
fects have been explained above. The capaci-
tive effects are just the opposite; capacity
in a circuit causes the current to lead the
voltage, whereas inductance causes it to lag. -
These two cffects of lag and lead may be
exactly opposite each other, in which casc
the current neither lags nor leads the volt-
age, and the two are said to be in phase with

one anotlier. Otherwise they are oul of
phasce.

When the current and voltage are
in phasc, the circuit is in resonance with or
funed o the impressed voltage. This 1s ac-
complished by proper adjustment of the in-
ductance and capacity values.

The formulas for mductive reactance and
capacitive reactance are simple:

Xr = 0.00028 fIL.

139.3
X¢e = — ———
ic
in which X1 is the inductive reactance in

nhms, Xc is the capacitive reactance in olums,
f is ‘the frequency of the current in kilo-
eyeles, 1. is the inductance in microhenries,
and C is the capacity in microfarads. Capaci-
tive reactance is generally written with a
negative (minus) sign hefore it, as it has
an opposite sense with regard to the induc-
tive reactance, the one causing a lagging,
and the other a leading current.
CURVES

In Fig. 5 three curves are shown, calcu-
lated {or three inductances of 50, 100 and
200 microhenries. showing how the react-
ance varies with the frequency. They are

straight lines, and the reactance increascs
steadily as the frequency increases,
(Continued on paye 111)

Fur-
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a 40-Meter Transmitter with a Punch

ANY months ago the Department of

Commerce gave the amateurs some

~new short wave bands, and most of
the fellows have taken advantage of the 75-
meter band and are doing remarkable long
distance transmission. counsidering the power
they use.

However, very few have taken advantage
of the 40- and 20-meter bands, and the re-
sult is that the interfevence is becoming un-
hearable on 75 meters. There seems to be
an impression among the amateurs that it

Gloss Towe/! Rock

i< /8"

Antenna insulator, which is made from a glass
towel-rack.

is a hard problem to get a transmitter work-
ing on 40 or 20 meters, but this is not the
case. With a little care and forethought, it
s possible to cover these bands as easily as
it is to work the 73-meter one.

Herewith is a description of my 40-meter
transmitter, which will also work on 20
meters. The oscillatory circuit is the old
standby, the loose-coupled Hartley circuit.
When I tell you of the DX I have worked
with this set in a decidedly poor location, 1
am sure you will want o drop vour wave.

THE OSCILLATOR

The oscillator inductance is one-half of
an old spark coil oscillation transformer. It
consists of seven turns of edgewise wound
copper strip 424 inches in diameter, but in-
stead of the usual spacing. it is double spaced
5¢-inchh Dbetween turns.  This inductance is
held firmly by means of two slotted dry
wood strips, one on top and one on bottom
of the coil. The oscillator tuning condenser
is 0005 22-plate receiving condenser which
has two separate sets of stationary plates in-
sulated irom one another and one set of
rotor plates. It is commonly known as a
balanced condenser. The condenser is mount-
ed on a small porcelain cone insulator which
is fastened to the top wood strip.

However, it is connected in the circuit in
A4 manner not common to most amateurs. A
series conuection is used. By that 1 mean
that one set of stator plates is connected to
the grid side of the oscillator coil and the
other set goes to the plate side of the in-

ﬂmm;//eg ~ ,Cl.i REC
1
P
. g

Fotor
Staror

Vostmeter
J-,5 V.

By WILLIAM H. SCHICK, A.M.LR.E., 2MU.

The trend of amateurs is toward the lower wave-lengths and this transmitter will satisfy the

. " 24
most exacting lram.

ductance. The rotary plates are not con-
nected in the circuit at all, but turning the
rotor plates in and out changes the capacity
nevertheless.  The 0005 condenser, when
connected in this manner, has a maximum
capacity of .000125, and it will stand very
high voltages without breaking down.
Using one 50-watt Radiotron UV-203, I have
put as much as 1,500 volts and 250 mils
acruss this recerzing condenser while in cir-
cuit with the oscillator, and it did not show
the slightest sign of breaking down. Tor
the grid leak 1 use a standard 5.000-ohm
grid resistance. Both grid and plate con-
densers are of fixed capacity of .002 high
voltage type.

The radio frequency choke which I use
in the plate circuit is much smaller than the
average choke in that it has only 15 turns
of Nou. 24 D.C.C. wire on a 4-inch cardboard
tube, but this choke has been helpful in get-
ting the oscillator to work on the extremely
short waves. Across each side of the center
filament tap there is a 1 mfd. condenser.
This is important in that it helps to stabilize
the oscillatory circuit and greatly reduces
the keying thump.

TUNING

The base of the 50-watt tube was not re-
moved as the circuit oscillates smoothly
without removing it. The regulation socket
is also used. All connections arc made in
the usual manner as per diagram, but it is
important to keep all leads short and make
them solid, for if they swing back and forth
the signals swing also.

Before vou start to tune the oscillator, it
is very important to have a wavemeter
handy that will cover the 40-meter band.
Many wavemeters have been described be-
fore in this magazine. The rectifier and
filter shown herewith was described by the
writer in the May, 1924, issuc of Ranio
NEWs

Connect a heavy lead from one set of
stator plates of the balanced condenser to
one end of the inductance and another con-
nection from the other set of stator plates
to the other end of the inductance. The
plate lead goes directly to one end of the
coil and the grid lead goes to the other end.
All variable leads are shown in the diagram
with arrows, and these leads should- all have
clips so that variations can be made easily.
A good methed of making these clips is to
use the jaws of some old switches with a
rubber top binding post as shown herewith.

The negative lead of the high voltage
0-500 /717//12mmeter
| Cboke . 30 Jars
V72
Al

AL AL AL

Jo Jars

Circuit diagram of

transmitter, showing meters and

methods of supplying current to
filament and plate circuits,

the 40-meter
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goes about two turns above the grid lead.
This connection is critical, but you will find
the best adjustment about two to three turns
above the grid lead. Now turn the rotor
plates to full capacity, and if everything is
working properly, your wave will be ap-
proximately 40 meters. The tube should not
heat up at all if the circuit is oscillating
properly, but if it does heat badly, try ad-
justing the negative high voltage lead.
When vou are sure the oscillator is tuned

Antenna lead-in insulator, which is very easily

Below: Tuning clip made from
switch jaw.

constructed.

to 40 meters, you are ready to couple the
antenna to the oscillator. The antenna coil
happens to be the other hall of the spark
coil O. T. and consists of 7 turns of edge-
wise wound copper strip 6%4 inches in diam-
cter and is mounted on wood strips the same
as the oscillator coil. The spacing between
these turns can be %4 inch.

Now mount a .0005 mid. condenser on the
top of the antenna coil frame in the same
manner as the oscillator condenser. Connect
one side of this condenser to the aerial, the
other side going to one end of the coupling
coil.  The counterpoise lead is connected
directly to the other end of this coil. The
antenna side of the coupling coil is placed
nearest the plate end of the oscillator coil.
There should be from 2 to 4 inches coup-
Iing between the two coils for the signals
may have a tendency to be unsteady if the
coils are closer than this.

Start the oscillator going by pressing the
key in the usual manner and start turning
the antenna series condenser from zero up
and as the antenna comes in resonance with
the oscillator you will notice that the mils
on the plate of the tube will begin to rise
until the condenser comes to a point where
they will fall back again. This shows that
you have passed resonance. Begin over again
but do not pass this point, and by \mtchnm
the milliammeter and antenna meter. vou
can soou tell when vou have the best ad-
justment. Press the key a number of times
and see if the meter reads the same, for
sometimes when the set is not tuned prop-
cerly, the antenna current will vary each time
the I\C_V is pressed and your signals will not
be steady.

You are now recady for the DX. but be-
fore going further I will mention a few
words about antennz for short waves. For
40-meter work do not use a large antenna
because it is difficult to tune to resonance.

(Continned an page 82)
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PAGE MR. VOLSTEAD
g The « Daily Progress of
_ Charlottesville,  Va., on
.:tﬁ. March 25, ran a radio ad-
g vertisement which read, in
Sl Dart: “Write today for
ILLEGAL ten-day trial of-
fer of Thielen’s Music Box
Radio Recciver.” We won-
der if this is one of those
damped wave recelvers, cap-
able of getting more than
one-half of one per cent.
Contributed by Ellis E. McCoy, Jr.

NEW MEXSUREMENT UNIT
Radio  Journal of

The )
April, 1925, runs a heading
of a list of broadcast sta-
tions “showing wave-length

in MOTORS.” If this new
unit has been adopted Dby
the Burcau of Staundards,
we think it rather strange
that it was not announced
to the world in general.
Contributed by
D. C. Montgomery.

DO THEY SQUEAL VICIOUSLY?

In the IPestern Financial
Reporter of Denver, Colo.,
of April, 1925, there is a
description of a set, as fol-
lows: “A low-priced FIVE-
TOOTHED radio frequen-
cy receiver.” In this cage,
ladies and gents, is the far-
famed radio bug. When he
bites, how his victims suf-
fer! Larry, turn the crank!

Contribiuted by
V. DelVilde.

CLOSE QUARTERS

The Radio  Section of
New York Sun, New York, = 4 %
N. Y., on March 28, ran an
advertiscment of a Fresh-
man  kit, advising that it
was “Wired free while
YOU WAIT IN A COM-
PLETE SET.? W assume
that, while waiting, you get
thoroughly familiar with all >

the apparatus  in the re-

.M.-'.” :..__'. s
celver. i B ) //alfiﬁ

Contributed by T/xon‘ms Foley, Jr.
MANY OF THEM SHOULD RE SENT FAR
AWAY

In the Pittsburgh Press,
Pittshurgh, Ta., of March
22, there is a headline that
reads “‘Authorize license for
BROADCASTING station
operators.” The way somu
programs come over the air
we wish that some oper-
ators  could bhe broadcast

“far. far away.”
Contributed by
N Mamnla.

N R.

THIS IS A WILD ONE!
Daily News of

In the
Chicago, I, of March 13
there is advertised a “Tun-

gar BULL - CHARGER.”
With this charger in the
house, charging a battery
would be merely a matter
of untying the animal—and
let ’er rip!

Contributed by

James Schultz.

NO MORE HORNS AND SOUND BOXES

O& = zgggg An advertisement in the
Qé\ 2 (& 55:53 Cleveland Press, Cleveland,
A oEHE ':-15&2%';2:’ Ohio, of March 20 includes
A%’ eGP e Gro il in a list of parts “The
1’-’;.'\4 LLE Z: #8%% - Brandes T U B E -Talker.”
e e T { Hooray! Now we won’t

o

have to he bothered with
any more horus. The tubes
will be used both as ampli-
fiers and loud speakers.

Contributed by M. T. Cook.

8

ALL THE TRIMMIN’S

In Radio News for May,
1925, appears the following
advertisement: “DelLuxe
Crystal Set, complete with
head-phones, aerial and
GROUND, $10.7 Does the
buyer of this outfit get a
city lot or a carload of
choice earth for the ground?
Real ecstate agents please
notice. Contributed by

A. Hirschfield.

FOR THE BOOTLEGGER
In the San Francisco,
Cal., Bulletin of April 6 is
offered a ‘“‘Five-tube GILL-
FILLER Neutrodyne.”
Here, boys and girls, is the
combination radio receiver
and measure for the “hoot-
leggers’ delight,” used on
all the best boats of Rum
Row.
Contributed by
G. E. Michael.

WHAT KIND OF A BANK?
In The Enguirer of Cin- P
cinnati, Ohio, of March 18 ¥ '
in the Radio Reviewer’s
Column was this gem:
“Moving over to WRC un-
der the impression that the
MARINE BANK WAS TO
PLLAY over that station
——"  This is quitc an at-
traction for a station to
have on its program and _gd
WRC is to he congratu- SEEa—mn
lated. Contributed by J.

A NEW CITIZEN

In an advertising sheet
from the C. A. Buscher Co.
| of Kansas City. Mo., is this
description  of  their  re-
ceiver: “It has tuned radio
frequency, SELI-NATUR.
ALIZED. Extremely sim-
ple operation.” If the in-
ventor of this process will
loosen up, what a lot of
worry will be saved the
“poor alien who forever
knncketh at our door.”
Contributed by Geo. E. Manzer.

SPTHRL I DI R0 0 e IE e e T I LRI s

If you happen 1o see any humorous mis-
prints in the press, we will be glad to have
you clip them out and send to us. No
RADIOTIC will be accepted unless the
printed original giving the name of the
newspaper or magazine is submitted. We
will pay $1.00 for each RADIOTIC ac-
cepted and printed here. A few humcrous
lines from each correspondent should ac-
cempany each RADIOTIC. ~The most
humorous ones will be printed. Address
all RADIOTICS to

W nE

Editor RADIOTIC DEPARTMENT,
c¢/0o Radio News.

S

WL UL I L P

TR REARUIRY

L T T i

BROADCASTERS, PLEASE NOTICE
In the Dearborn ITndes

pendent of March 21 was a \F\‘; SEg s
deseription of the broadcast E-EELYA"’ .‘
station in Zion City, L. In 77— 5

part, it was reported that ;

a pick-up instrument, or 4

MICROSCOI'E, mounted ?’E._

on a standard conveys the { =

voice 7 And further on

it has: *Here the music or

voice is amplified by means *

of vacnum tubes which in-

crease the volume of the

SOUND WAVES thousands of tines.”

certainly indebted to Hank Ford for this valuable
information.

Contributed by C. H. Weatherill.
IT CAN'T BE DONE

In the Radio Ilorld of
April 4, 1925, in an article
on trouble-shooting is the
following advice for a sim-

ple test: “TOUCH THE
GRID OF THE TUBE

WITH A WET FINGER.”
A rather drastic test and
sort of hard on tubes. Also,
it requires a pgood hefly
wallop.

Contributed by
R, D, Black,

HOW HEAVY IS AN OHM?

Philadeiphia. Pa.,
in de-

The
Record of April 3.
scribing a set, notes that a
Teak was used of “lwo meg-

eohms (2.000,000 TONS).”
When one of these leaks is
mounted in a set, it takes a
dozen cranes used in the
ship-yards to get it into
place.

Contributed by

7. F. Norris.
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THIS LAD WAS CLEVER
The Buffalo, N. Y., 7 unes
of March 16 has the follow-
ing: “The set illustrated
above was recently con-
structed by the writer ON
A SINGLE- WIRE AN -
=, TENNA 30 FEET HIGH
%= and only 50 feet long in a
=— POOR ]_),OCATION.” This
feat should go down in his-
tory with such an event as
the famous dive of Steve
Brodie from the Brooklyn

Contributed by Chas. P. Koppermai.

SORT OF LAZY, EH?

On April t the Rochester,

. Y., Times-Union had
this head for an article:
“SUMMER RECEPTION
OF WINTER BROAD-
CASTING.” We were
aware that they had heavy
snows up in that neck of
the woods, hut we never
imagined that it would im-
pede the progress of radia

waves!
Contributed by And e Almy.

SOMETHING NEW IN BATTERIES
On March 6 The Sara-

togian of Saratoga Springs,
N. Y., in the Classified Col-
umn advertised a ‘“Four-
w»olt radio storage battery,
WITH STARTER, for
sale.  We are glad that
somceone has put something
on the market that will
start sets which get halky
streaks,

Contributed by
Geo. E. Allen.

ONE WAY TO INCREASE FIGHTING

FORCES
On the Query Page of
the  ashington  Herald-
Broadcast, April 11, of

Washington, D. C.. one
answer has it that “We are
hercwith publishing a RE-
CRULT 7 When the
next war comes along, in-
stead of drafting the forces
from the populace, armies
may be furnished literally
through the Press. i

Contributed by Myrs. E. L. Grimm,

HERE COME THE COPS!

In the Pittsburgh, Pa,

W g‘i" Press of March 29 we find
Y = this advertisement: “Three-
f.r_,\ . tube set BARE, $20 and

e Kreshman  factory  built,

" MOSTLY BARE $40.” If
i) : Florenz Ziegfeld lears of
SJ..: \ |} {his set,nnext w(iinter per-
Jilsae) t=="Thaps we'll see radio in the
" T Follies. Maybe these sets
5 Tl were out for a swim and
e had te go home in the well-

known barrel.
Contributed by H. B. Stoncer.

THEY COULD BE USED AS TRAPS

In the Los Angeles,
Calif., Irening Express of
Feb. 5 there is mention
made of “an TRON DOOR
TRANSFORMER?”
Doubtless this is provided
with a combination lock to
keep out any disturbing
factors that might spoil

L

the reception and tn keep
in any wandering hysteris |
S1S.

Contributed by J. H. Broome,
QUITE A LOOP

. In the April 26 issuc of
ﬁ Radio Doings, of Los Angc-
A _les, Calif., the Palmer Radio

advertises a receiver
and positively guarantec

=——=— (Co.
P

L3 &s’\@ you Chicago, Calgary and
" (i Des Moines on Towd
<E - —==speaker. using a 30-FOOT

2= LOOP, and we don't mean
< maybe.” Now that is what
we consider quitc a mean
threat (or a promise), but
we will say this much, they
didn’t advertise the outfit as being portable.
Contributed by E. P, McGurk.
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Correspondence From Readers

RE: REGENERATIVE NEUTRO-
DYNE

I:diior, Rabio NEWS
I have just reccived a copy of your April

issue of Rano News, and on looking
through this my attention was arrested by
one article, “The Regenerative Neutrodyne,”
by Mr. A. L. Groves. 3BID.

On reading through this article, I was a
little ‘\\HDI‘I\C(l to note thdt one of the-pub-
lished diagrams, 4. e. Fig. 0, is practically
a duplicate of a cncmt I used in designing
a.seleetive long distance receiver in October
of 1923, Actual construction was begun in
November, and the completed set was ready
for testing in February of 1924

Tt has proved itself to be a very success-
iul piece of apparatus irom the start and
has been in constant use up to the present
time.

Regenerative Neutrodyne receiver built by Mr.
Nelson of Glasgow, with which he has received
many American stations.

1t was designed to cover a wave-length
range of from 250 to 650 meters, but {ails
to cover the entire range successfully, on
account of the plate variometer, which is too
large for wave-lengths n)clow about 300
meters and too small for those over about
750 meters. The windings of this vario-
meter are in serics. and no provision was
made for connecting them in parallel when
the set was assembled.

However, I am about to dismantle and re-
construct this receiver, when several altera-
tions for improvement will be considered.

The whoele of the receiver, except the R.I7.

T

transformers, was built up irom standard
manufactured components available at that
time, nothing but the best being considered.

The R.F. transformers were self-con-
structed, being specially designed and wound.
They are made up from ebonite tube and
mounted on ebonite bases fitted with five
pins for plug-in arrangements. Primary coil :
234-inch diameter 1l-inch long, containing 20
turns No. 24 D.C.C. Secondary coil: 3-inch
diameter 3 inches long, containing 70 turns
No. 24 D.C.C. with a tapping taken at the
20th turn.

The three transformers are exactly alike
and the secondary windings are each tuned
with square law variable condensers of
00025 mid. capacity. The condenser which
gave the lowest reading with each of the
transformers was arranged to tune the aerial
tranaformer and the other two were then
fitted with verniers so that, for a given
wave-length, each of the thrce condenser
dials registered the same reading. In actual
working the readings between 40 degrees
and 160 degrees are regular at 3 degrees,
increase on dial giving a 10-meter increase
i wave-length. Above and bhelow these
limits slight variations then occur.

The variometer in the anode circuit of
the detector valve is a standard anode vario-
meter for 300/500 meters. For reaction pur-
poses, it operates from just below 300 mieters
up to about 570 meters, the windings being
in series as mentioned carlier.

As regards results this receiver has given
every satisfaction, being very sensitive and
extremely selective.

All the B.B.C. stations in Britain—both
main and relay—are easily received, some
with three tubes and others with four tubes.
The distances vary from 40 miles up to 400
miles.

Several of the Continental broadcast sta-
tions in European countries also come in ex-
cellently on the phones, reaching in a soutl-
erly direction to Seville, Madrid and Bar-
celona, 1in a southeasterly direction to Vienna,
Rome and Budapest, whilst on the east inany
stations right through Germany to Breslau
in Silesia are also well received, the distances
varying irom 1,000 to 1,600 miles.

Dutcly, Danish, Belgian and French sta-
gions at 500 to 700 miles are easily brought
ing

&

0000000
0000000

0000
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From the west—several U. S. A. and
Canadian stations have also been well re-
ceived on the phones under average condi-
tions, the following being the best heard:
Wey, Wwpz, wjiy, iz, WOR, WRC,
KGO, ADKA, WEAF, WTAM and Cana-
dian CFAC.

On very favorable occasions those stations
in italics have been received on the loud
speaker on four tubes, i ¢, 2 RF—D.—

e

ARE you interested in motoring, tour-
ing or campmg’ If you are, do not fail
to read the July issue of

MOTOR CAMPER
AND TOURIST

Here is a magazine that tells you things
in connection with your car—thmgs that
you never even suspected.

Are you just running around the country
or are you getting the full benefit of your
car? MOTOR CAMPER & TOURIST
shows you the way. On all newsstands.

CONTENTS FOR JULY ISSUE
The Northward Trek, By Richard XK. Wood
Where to Camp...... By Charles B. Roth
Camps & Camping.

By Ludwig 8. Landmichl

From Boston to Quebec. Montreal and The
White Mountains.. ... By Mary Thornhill

" A Woman, A Car and More or Less Trou-
1135000006000 0860088000 By F. L. Allen

Motoring in British Columbia.
By Mrs. Stephen Nease

How to Build a Camping Car.
By Maristan - Chapman

Fourteen Miles Through Granite.
y Lewis Lemuel Thomas

AT TR R T R TR B R T N TR E [ERERUIE:

1 AF. The use of two stages of audio fre-
quency amplification usually results in too
much extraneous noise, static, etc.

I inclose a blueprint of the circuit as used
at present, and also a photo of the front
panel of the receiver, from which you will
observe that the tubes are panel-mounted
outside (not a desirable arrangement when
it comes to wiring up). However, as |
mentioned earlier, I am about to dismantle

(Continned on page 114)

-
J S 750

L {
L

L

o

1

J g )
.‘ _I_f_l‘”)

| 5

L 15

b %

1

]

www americanradiohistorv com

51

Five-tube regenerative Neutrodyne receiver, using both a tickler coil and a variometer for controlling regeneration.
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Awards of the $50 Radio Wrinkle Contest

First Prize

VIBRATION-PROOF .TUBE
MQUNTING
By D. M. LYNCH

One of the bugbears of many receivers
is the various noises that are set up in the
tube by the vibration of the elements. Here
is a method to eliminate these annoyances.:

Two layers of felt discs ‘are sqyueezed

lightly to about %4 inch in thickness. . Sheet
felt may be used or the' felt -packing that
contes wrapped around vacuum tubes. It
. should be noted that too much compression
destroys the shock absorption properties of
the-felt. The two layers of felt discs are
fastened to the bascboard by a wood screw
~and washer, the upper layer being bolted
lightly to the socket.by means of two small
bolts through a ring of light wood or fibre.
A second wooden ring next to the socket
acts as a spacer, providing ample scparation
of.the socket contact springs {rom the lcad
of the wood screw. A fibre or wooden
washer under the hecad of the screw pro-
vides a good grip on the felt, which should
"be rather loosely held. The tube should
“wobble” easily with a slight force.

m,\____,

b o v

W}J« RADIOTRON

By the use of felt to take up vibrations, as
shown, microphonic noises are eliminated.

.Both screw and bolts should be of brass
to prevent the small amount of magnetic
absorption of iron. Of course, the connect-
ing .wires to the socket should be flexible
to fully benefit from the cushion mounting.
Raising the sockets in this manner allows
more wiring space under the socket. Crowd-
mg wires, especially in a very sensitive set,
frequently causes small capacity effects and
results in many troubles.

Second Prize

LOW LOSS INDUCTANCE
By W. E. CONDIT

The inductance here described is not diffi-
cult to construct and requires very little
preparation. A piece of bakelite or hard
rubber tubing of the desired diameter of
the coil is slotted as shown in the accom-
panying illustrations. There should be at
least ten slots and they should he ¥4 inch
longer than the finished coil. Cut a disc
of soft wood % inch thick, with a diameter
cqual to the internal .iameter of the tubing.
Place this disc inside the tubing and fasten
it with beads, as shown.

Wind the number of turns on the tubing
that is called for in the construction of the
coil, using two wires—one for the winding

and the other for a spacing wire. A very
satisfactory combination is No. 20 wire for
the winding and No. 28 for the spacer wire.

|L=SPACED TURNS

b
” I- TIE CORD

¢

Low resistance, air-core inductances may be
wound by this method.

When the spacer wire is removed, the coil

“will be found to be equally spaced on the

tube. At cach slot tie the coil as shotwvn in
figure so that none of the turns are shorted
against cach other. Pull out the brads hold~
ing” the wooden disc in place and remove it.
This allows the tube to contract so that the
coil may be easily slipped off. With a small
brush carefully paint the string that has
been used for tying the turns in place, with
shellac or collodion. This also adds to the
rigidity of the coil.

- Prize Winners

First Prize $25
VIBRATION-PROOF TURBE
MOUNTING

By D. M. LYNCH,

2600 N. Piedras, El Paso, Texas

Second Prize $15
LOW I_,OSS INDUCTANCE

By W. E. CONDIT,
R. F. D. 4No. 4, Toledo, Ohio

Third Prize $10
RAINPROOF LEAD-IN

By J. D. McCRUM
27 Swanwick Ave., Toronto, Canada

Note: The next list of prize winners
will be published in the September issue.

Third Prize

NO RAIN TROUBLE WITH THIS
LEAD-IN

By J. D. McCRUM

There is no trouble from rain with the
method given herewith for bringing a lead-
in wire into the house. This lead-in is also
very neat in appearance and easy to install.
The only materials required are a porcelain
tube 3 inches long of the kind commonly
used in house wiring, a 1-foot length of
No. & black rubber-covered wire, and two

www.americanradiohistorv.com

binding posts. Insert the wire in the tube,
which it will it snugly, and solder” the bind-
ing posts to the two ends. Now drill a 34
of an inch hole vertically in the top section
of the lower sash, as shown in the sketch,
so it will come outside the glass. The tube,
with the wire enclosed, is inserted in this
opening. The beauty of this arrangement
is that the lead-in is kept clear of the build-
ing, while, at the same time, either sash
can be raised or lowered as desired by bend-
ing the wire. :

UPPER SASH

3" tupe —|| M

TO
AERIAL

Drill a hole in the outside sash for the por-
celain lead-in tube.

IMPROVING THE APPEARANCE
OF RADIO CABINETS

Using metal corners to hold the panel ot
a radio set in the cabinet will not only elimi-
nate the usual unsightly screws through the
front of the panel, but will considerably im-
prove the appearance of the cabinet as well.
The interior of the set is made easily acces-
sible for inspection simply by removing the
two metal corner pieces and the screw in the
buck of the cabinet.

The metal corner pieces can be of shect
brass or copper. Lay out either of the pat-
terns shown in the skeich below and cut out
the shaded portion, then drill and countersink
the two holes to pass a small-sized wood
screw.  After cutting out the pattern and
drilling the holes, clamp the pieces in a
small vise and bend in along the dotted lines
as shown. Now remove the picces {rom the

METAL
CORNERS

o
== TSCREW THROUGH
BACK OF CABINET INTO

BASE BOARD BA§EBOARQ

The use of metal corners to hold panel to
cabinet eliminates any need for screws.
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vise and procure some metal polish and polish
the pieces up to as high a polish as you can
get. They are now ready to attach to the
cabinet.

The pattern in Fig. 1 will make a corner
piece with the seamn (where the two edges
join) coming along the upper outside edge
of the cabinet, as shown in Fig. 2.

"The pattern shown in Fig. 3 will make a
corner piece with the seam coming in the
middle, as shown in Fig. 4.

Screw the panel to the bascboard, then
insert the whole thing into the cabinet as
shown in Fig. 5. Drill and countersink a
small hole in the back of the cabinet to pass
a small wood screw, then insert a screw in
the hole just drilled and screw it into the
baseboard. This will hold the bottom of
the panel and baseboard firm, while the two
metal corner pieces will keep the top of the
panel in place.

This method makes a very neat job, and
the polished metal corner picces improve the
external appearance of the set considerably.

Contributed by Percy A. Field.

A VARIABLE COIL WINDING JIG

Inductances should be prepared with the
greatest care and consist of the proper mate-
rials and correct design. The extremely
minute energy collected by the antenna must
be handled skillfully if we are to make sec-
ondary apparatus function to the best advan-
tage. Coils then should be wound subject
to as little dielectric material as possible,
distributed capacity reduced to a minimum,
and high frequency losses materially low-
ered. Staggered weave coils, supported with
a fraction of insulation, meet this require-
ment as nearly as it is possible to do so. With
this end i view there has been designed a
cheaply made variable coil winding jig, so

s in place for 4° coil —____

(ol Winding jigs

=—=: = —|:[5EE

When holes are drilled, as indicated, and pins
inserted in any set of holes, an excellent wind-
ing jig is produced.

that staggered weave coils of practically any
diameter may be wound. All that is neces-
sary to vary the dimension of the coils is
to move the pins to their proper holes. Above
is shown a template pattern giving the exact
position and odd number of pins.

The first requisite is a round, hard wood
block 5 inches in diameter and $4 inch thick.
Lay a template in the exact center of this
block and with a sharp-pointed instrument
punch hard enough through the paper, exact-
ly on the dots, to leave a pattern in the wood.
This is a drilling pattern and can be made
to show up much plainer by marking with
a pencil in the indentations. The pins are
simply long finishing nails and can be pur-
chased at any hardware store. If extra long

coils are to be made, the pins may be cut
from stiff wire to any length desired. Care
must’ be exercised, however, in choosing a
drill of the right diameter so that the pins

et e

Fig. 2. A dis-
carded elec~-
tron tube base k
may be used 13-
fzr a battery =5
switch by T
soldering leads
having differ-
ent-colored in-
sulation to the
 prongs,

ALNULLL L T

will fit the holes snugly. After selecting
the proper drill, bore the holes completely
through the hard wood block, holding the
drill perfectly straight. Next, with a larger
drill, bore out the center for a fastening
screw (see Fig. 2). Thus completed, it will
give you five diameter variations of the 13
pins, making it easy to wind a coil to speci-
fications.

In making staggered windings, start with
any pin and weave in and out of every other
pin. The second time around should cross
that of the first, and so on. Once correctly
started, it is an easy matter to get the proper
results. Before slipping the pins from the
coil block, bind each turn of wire by sewing
securely with silk thread. This should be
done in three places. For the coil support,
and directly opposite from where it has been
sewed, force a narrow piece of good insula-
tion through the entire length of the coil.
The insulation should be just wide enough
to go through the coil layers and accom-
modate a very small wood screw at its end
(see Fig. 3). Drill a series of small holes
just large enough to pass a needle in this
insulation support, and sew the finished
coil to it. For all around efficiency No. 18
wire is best. This wire is stiff enough to
retain its shape and with careful workman-
ship the coil should rival the manufactured
articlee. The finished inductance needs no
shellac for the windings and a minimum of
insulation, making a very efficient and good-
looking unit. ’

Contributed by Loyal I'. Garris.

HOME-MADE TUBING

Everyone who has a phonograph has the
problem of what to do with the old records.
Here is a solution that is also a money-
saver for the radio fan. Mark the records

i
TUBE MADE FROM
10" RECORD

CUT ON
DOTTED LINES e

Tubing made from old phonograph records.
Dimensions shown,
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- hold this cylindrical shape very well.
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as shown on the accompanying diagram with
a scriber, the length being equal to the cir-
cumference of the tube desired. Place the
record in a medium hot oven and allow it
to remain until it becomes soft, when it can
casily be cut with a sharp knife or a large
pair of scissors. A cylindrical form a little
smaller than the desired diameter of the
tube is prepared, around which the flat piece
of record is wrapped after being reheated.
When the record has become cool, it will
The
inside form is then removed and the edges
of the piece of record made to fit closely to-
gether. If desired, some cement may be
placed on the inside of the tube to lhold
the ecdges together, but when the windings
of the coil are placed on the tube, they will
tend to hold it in place. These tubes are
easily made and are superior to the card-
board variety.
Contributed by Rufino Ramires.

USES FOR VACUUM TUBE BASES

In Fig. 1 is shown the method of mount-
ing a honeycomb coil in an old vacuum tube
base. First clean out the base of the insulat-
ing material.” The coil is mounted on the
base as shown, and the leads, soldered to
two of the prongs, are fastened with a thin
strip of insulation passing through the center
of the coil and soldered to the base. By con-
necting two leads to the corresponding ter-
minals of a socket an excellent mounting is
provided.

In Fig. 2, four leads having different
colored insulation are soldered to the four
prongs of the base and then brought out, as

Honeycomb
cor/

AT

Fig. 1. A change-
able mounting can
be easily made by
mounting a coil
on a discarded
electron tube base,

ECTOT R TR

The space around the wires is filled
Leads are run to ter-
minals of a socket, so that the base may be

used as a battery switch.
Contributed by A. Malmros.

shown. ]
up with sealing wax.

HOME-MADE VACUUM TUBE
SOCKET

For the constructor who likes to make as
much of his apparatus as possible the socket
below should prove of interest. Procure a
piece of hard rubber or bakelite 3%4 inches
square. In the center of this piece drill a
hole in which the base of an electron tube
will fit snugly. The coil spring guards of
four nickel-plated safety pins 1% inches long
are removed and arranged on the bakelite
square, as shown in the illustration. Mark
the points where the holes are to be drilled
for the screws, after inserting the tube in
the hole made for it and thus fixing the

(Continued on page 84)
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ELECTRICAL VARIABLE CONDENSERS
(Canadian Patent No. 245,287, A. l&. Chapman.

Filed January 14, 1924; issued Deccember 16,

1924,)

The invention consists of a multiple variable
condenser having more than two groups of plates,
with means on at least two of the said groups for

moving each one of them independently from one
another relatively to the other groups, and an
electrical terminal on each group whereby the
condenscr is rendered capable of being inserted
in at least two circuits, which are thereby capable
of being controlled independently of one another.

RECEPTION OF CONTINUOUS WAVE
WIRELESS SIGNALS
(Canadian Patent No. 241,277, H. J. Round. Filed
May 28, 1923; issued July 1. 1924, Assigned to

’]1‘113 Marconi Wireless Telegraph Co. of Canada,
.td.)

The invention consists of a mcthod of yeceiv-
signals,

ing continuous wave which  consists of
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applying a heterodyne thereto, causing a varia-
tion in the beat currents so produced, due to a
change in the f{requency of the waves, to affect
the potential of the grid of a valve and causing
such alteration in potential to change the fre-
quency of the leterodyne.

RADIO TRANSMISSION SYSTEMS
(Canadian Patent No. 242,542, J. O. Mauborgne
and Guy Hill. Filed September 13, 1922; issucd
September 2, 1924.)
‘The invention consists of a system of trans-
mitting radio signals, consisting of an antenna
system, comprising an antenna, a wavce coil, tun-

CW TravsmiTren
WITN MODULATING
rMeans

&

ing elements and ground connection, all connected
in serics; said tuning elements are associated oper-
atively with an energy source of undamped oscil-
lations, means for adjusting the {requency pro-
duced on said antenna system to be in resonance
with the frequency of the said energy source, and
means for modulating telephonically the said source
of undamped oscillations for the purpose of signal-
ing.

RADIO APPARATUS

(Canadian Patent No. 241,602, D. Grimes. Filed
Sepgcmbcr 19, 1923; issued July 15, 1924,
{\smé;ned to Grimes Radio Engineering Co.,
nc. :

The invention consists of a system comprising
a pluratity of amplifiers arranged for inter-stage
operation, certain of said amplifiers being oper-

By JOHN B. BRADY
able to amplify electrical current variations of a
plurality of {requencies simultancously, wherein
current variations within one band of {frequen-
cies are amplified by sald amplifiers in a pre-
determined sequence, and current variations with-
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in a different band of frequencies are amplified
by at least two of 'said amplifiers in the inverse
secquence to that in which said last-mentioned am-
plifiers amplified current variations within said
first-mentioned band of frequencies.

RADIO COMMUNICATIbN SYSTEMS

(Canadian Patent No. 242,541, J. O. Mauborgne
and Guy Hill. TFiled September 13, 1922 issued
September 2, 1924.)

)

0
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The invention counsists of a system f{or receiv-
ing radio signals, comprising a1 wave coil antenna,
a multi-stage amplifier, the grid input terminal of
said multi-stage amplifier being connected to a
point on said wave-coil antenna, the filament ter-
minal of said multi-stage amplifier bheing connected
to a point on another wave coil.

RADICG RECEIVING SYSTEMS

Filed

1024,
Co.,

(Canadian Patent No. 244,945, C. W. Rice.
November 28,
Assigned  to

Ltd.)

1923 ; issued December 2,
Canadian  General Electric

The invention consists of the combination in
a radio receiving system of a plurality of receiv-
ing antcnnae, arranged in a row extending in a
direction substantially at right angles to the direc-
tion of the signals to be received, and separated
from each other by a substantial fraction of a
wave-length of the signals to be received, a re-
ceiving apparatus, balanced transmission lines con-
necting each antenna with the receiving apparatus,
and means at the rcceiving apparatus for adjust-
ing the phase and intensity of the currents im-
pressed from each transmission line upon the re-
ceiving apparatus.

HIGH FREQUENCY SIGNALING SYSTEMS
(Canadian Patent No. 244,941, £, F. W. Alexan-

derson.  Filed June 30, 1923; issued December
2, 1924, Assigned to Canadian General Electric
Co., Ltd)

This invention consists of a system for produc-
ing high frequency oscillations, comprising an
clectron discharge device having a cathode, an
anode and a grid, a supply circuit counecting the
cathode and anode, a high frequency oscillating
circuit associated with said device in such a way
that high frequency oscillations: will be produced
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thercin, and a low frequency oscillating circuit
associated with said supply circuit in such a way
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that low Irequency oscillations will be produced
therein of an amplitude proportional to the energy
supplied to the devicc.

Nt

VARIOMETER
(Canadian Patent No. 245.333, 1.. L. Jones. TFiled
May 26, 1924; issued Dccember 16, 1924.)
The invention consists of a variable inductance
comprising a stator formed of a set of flat coils,
each :oil comprising oppositely wound coil sce-

tions wound in a single plane, and a rotor also
formed of a set of flat coils, each coil compris-
ing oppositely wound coil sections wound in a
single plane, the coils of the stator set and the
coils of the rotor set bheing arranged in alternat-
ing, interlcaving rclation.

ELECTRON DISCHARGE APPARATUS
(Canadian Patent No. 244,940, D. (. DPrince.

Filed June 30, 1923; issued December 2, 1924.)

The invention consists of an electron discharge
apparatus comprising a device having an electron-
emitting cathode and a co-operating anode, a grid
interposed betwcen cathode and anode, mecans for
impressing a positive potential upon said anode
to permit the flow of electrons from cathode to
anode, means for impressing a higher positive
potential upon said grid during the timc when

it is desired to have current flow to the ancde,
a second grid interposed between the first grid and
the anode, and mcans for maintaining the second
grid at a lower potential than the anode during
the time when current flows to the anode.

WIRELESS TRANSMISSION AND
RECEPTION

(Canadian Patent No. 244,487, E. T. Fisk, TFiled
November 28, 1923 issued November 18, 1924.
The invention consists of a wireless radiating

or collecting system, comprising complementary
capacity areas, insulated, disposced in horizontal
relation, and located in or in proximity to earth,
and means for electrically charging or for ahsorb-
ing clectrical energy from said condensers.
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does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-

pendent organization, with the improvement of radio apparatus as its aim. If, after being tested, the instruments submit-
ted prove to be built according to modern radio engineering practice, they will each be awarded a certificate of merit, and a “write-
up” such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass the Laboratory
tests, it will be returned to the manufacturers with suggestions for improvements. No “write-ups” sent by manufacturers are
published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and
electrical construction is described. Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac-
turers whether they are advertisers or not, it is necessary that all goods to be tested be forwarded prepaid, otherwise they can-
not be accepted by the Laboratories. Apparatus ready for the market or already on the market will be tested for manufacturers,
as heretofore, free of charge. Apparatus in process of development will be tested at a charge of $2.00 per hour required to do
the work. The Laboratories shall be glad to furnish readers with technical information available on all material listed here on
receipt of a stamped envelope. The Laboratories can furnish resistances of the various instruments, amplification curves of
transformers, losses in condensers, etc., and other technical information. Address all communications and all parcels to RADIO

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. 1t

NEWS LABORATORIES, 53 Park Place, New York City.

OZARKA

This set, submitted to the Rapio
Ngws Laroratories, by Ozarka,
Inc., Peoria and Washington Sts.,
Chicago, Ill., has met with our ap-
proval. It contains two stages of
wuned radio frequency amplification,
detector, and two audio. It operates

satisfactorily over the

very com-
p’ete broadcast wave range; the
selectivity and quality of reproduc-
tion are very good. 201-A or 301-A
tubes may be used with the usual
voltages.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 778.

DON-MAC PROTECT-O-TUBE

The tube protector, submitted by
the Don-Mac 29 S. Desplaines St.,
Chicago, Ill, to the Rapio
NEws LABORATORIES, satisfactorily
protects all 14 ampere tubes from
burning out. The protector has a
resistance of approximately 350 ohms

which permits passage of 4 of an
ampere when using 90 volts on the
plate circuits of the tubes. It is to
be used in the negative connection of
the “B” batteries,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
O MERIT NO. 765.

RADIO SET OF SIX TOOLS

This radio set of six tools sub-
mitted to the Rapio News Labor-
arories  for test by the Perry-

Fay Company, Elyria, Ohio, is a very
veluable adjunct to the radio labora-
tory and to the experimenter. There
are six sizes of sockets furnished
with a socket holder which will be
found to fit almost any kind of hex-
agenal nut used in radio construe-
tion.  Some of these sockets are
morde to fit circular nuts, having a
milled surface on the inside of the
socket which will grip the circular
nut.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 788.

ERLA CONDENSERS

An assemblage of fixed condenser,
manufactured by the Electrical Re-
search Laboratories, Inc., 2500 Cot-
tage Grove Ave., Chicago, Ill. were
submitted to the Rapro News Las-
ORATORIES for test. These condensers
were smeasured and found to have
capacities within 10 per cent. of
their rated values. They are effi-
ciently built and retain their calibra-
tion under all ordinary conditions
and uses. .
o .
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AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 777.

MAGNAVOX VACUUM TUBE

This new type Magnavox tube was
subniitted to the Rapio News Lapox-

ATORIES for test by the Magnavox
Company, Oakland, Calif. It oper-
ates under the usual filament and
plate voltages and proves very satis-
factory when used as a detector or
amplifier. -

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 308.

ECKHQUSE WET “B”
BATTERY
This battery consists of 24 small
storage cells, giving a total voltage
of 48 volts. It can be used satis-
factorily for supplying “B” voltages

in receiving sets. Submitted to the
Rapro News Laporatories by Hor-

ace H. Eckhouse,
New York City.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 692,

1834 Broadway,

ALADYNE

Submitted for test to the Rabpio
News Laroratories by the Alladin

Manufacturing Co., Muncie, Ind.
This set contains two stages of tuned
radio frequency amplification, detec-
tor, and two audio. It operates very
satisfactorily over the complete
broadcast wave range and the selec-
tivity and quality of reproduction
are very good. The set uses 201-A
or 301-A tubes on the usual volt-
ages.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 779.

ERLA TUBE SOCKET

The socket shown in_ the illustra-
tion, submitted by the Electrical Re-
search Laboratories, 2500 Cottage
Grove Ave., Chicago, Ill, to the
Rapro News LABORATORIES, is made
of molded insulating material and is
sturdily constructed. The special
feature in this socket is the employ-

ment of two contact prongs placed
on top of one another when it is
customary to use only one. This
assures retention of the spring qual-
ities of the contact.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 785.

SATURN JACKS

Rapio NeEws LaporaToriEs has re-
ceived from the Saturn Manufactur-
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ing Co., 48 Beekman St.. New York
City, a number of jacks for test.
These jacks come with various num-
bers of prongs and contacts and are
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used for a number of purposes.
There is also a switch attachment

which can be screwed in front of the
jack in the place of an ordinary jack-
nut, so that the jack can be operated
as a switch. These jacks are well
constructed and will operate satis-
factorily in any set.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 786.

UNITRON RECTIFIER

The Unitron Rectifier, made by
the Forest Electric Co.. 272 New

St., Newark, N. J., and sub-
mitted to the Rapio NEws LABora-
TORIES for test, consists of a trans-
{former operating a Tungar Bulb. It
is designed to charge both “A” and
“B” batteries.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE.
OF MERIT NO. 774.

ERLA DIAL
The dial shown in the illustration
was submitted by the Electrical Re-
search Laboratories, 2500 Cottage
Grove Ave., Chicago, Ill., to the
Rapio NEws LaBoratories for test.
This dial is made of pressed material

having a bakelite knob attached to
it. It is well made, accurately di-
vided and presents an attractive ap-
pearance on a panel.

AWARDED THE RADIO NEWS
LABORATORIES (CERTIFICATE
OF MERIT NO. 784.
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WORLD’S RECORD COILS

The coils shown in the illustration
were submitted to the Ravio News
LaAporaTORIES for test by the World’s
Record Coi! Company, 464 W. 6th

Sq., San Pedro, Calif. These ceils
are very simply made and arranged
1o be used in almost any kind of
set.  They will operate satisfactorily
c¢ver the entire range of hroadcast

wave-lengths  with  the wusual size
condenser.  They are wound in the
usual basket fashion.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 787.

ELRACO VARIABLE
CONDENSER

This variable condenscr, submitted
10 the Rabp1o NEws Laporatories for
test by the Elgin Radio Corporation.
Elgin, T, has a maximum capacity
of 87 micromicrofarads and a mini-
mum mmuh of 18 micromicro-
farads. It is well constructed, hav-
ing plates of hrass, cut-out metal

inplates and insulation strips  of
bakelite.  Contact is made from the
rotating shaft from the frame by
means of a spring contact strip
which rubs against the flat washer
en the shaft. Bearing adjustments
of a cone type arc provided. There
is also provision made for varying
the tension of the spring :tnp mak-
ing contact with the rotating shaft.

AWARDED TIIE RADIO NEWS
LLABORATORIES CERTIFICATE
OF MERIT NO. 783.

ERLA RHEO STAT

This rheostat furnished to the
Ranio Nrws  Laporatories  for
1est by the  Electrical  Rescarch
Y ahoratories, 2500 Cottage Grove

Avc.. Chicago. 11, had a maximum
resistance of 6 ohms. It is rigidiy
built and can be used satisfactorily
in any kind of radio recciving cir-
cuit

AWARDED TIIE RADIO NXEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 789.

ERLA VARIABLE CONDENSER

This condenser, submitted to the
Rapio Nrws Lanoratories by the
Klectrical Research Laboratories,
2500 Cottage Grove Ave., Chicago,
111, has a maximum capacity of 539

micromicrofarads  and a minimum
capacity of 24 micrvomicrolarads. It
is well constructed, being made en-
tirely of metal with the exception of

insulation buttons which support the

m(ra] platcs.  The whole is nickel-
plated and presents a very attractive
appearance. Tt is very rigidly built.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
O MERIT NO. 793.

KEYSTONE VACUUM TUBE
SOCKET

This vacuum tube socket. subumit-
1cd to the Rapro NEws Lasoratories
{ur test by the Keystone Radio Com-
any. Greenville, Ta.. is shown in
the accompanying illustration. It is
well made and possesses all the fea-
tures desived in the vacuum tube

sociiet.  The base is of molded balke-
lite and the collar of metal.

AWARDED THE RADIO NEWS
‘LABORATORIES CERTIFICATE
OF MERIT NO. 791.

GENERAL RADIO AUDIO
FREQUENCY TRANSFORMER

This transformer, submitied by the
General Radio Company. 11 Windsor
St Cambridge, Mass., to the Rapio
NEws LaporaTories for test, is
<hown in the illustration. It is
rotally encased in metal, so that it
ie shielded effectively from audio
mterstage coupling. It possesses a
~very flat characteristic, so that very
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;ime reception can be obtained through
the use of these trausformers.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF NMERIT NO. 794

OPERADIO VARIABLE
CONDENSER

This variable condenser, submitted
hy  the Operadio Lommny 1476
Hroadway., New York City, to the
Rapio NEws Laporatories for test,
iv constructed in a very rigid fashion
znd has thick plates of solid metzl.
The whole is encased in a secuve
sheet of celluloid, making it entirely
dust-proof.  The comlcmx i fur-
nished with a vernier attachment

cperated by the condenser kuob.
A calibrated metal are which can he
fastened on to the panel above the
condenser pointer is also furnished.
The maximum capacity is 458 micro-
microfarads and the minimum is 424
micromicrofarads.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 792.

EDELMAN’S SCREW-DRIVERS

This set of screw-drivers, fur-
nished by L. Edelmau & Co.. 2362
logan Blvd., Chicago. Ill.. to the
Rapro News LaporaTorizs for test,
consists of four metal screw-drivers
with  telescopes fitting into  one
another.  This makes a very con-
venient adjunct for the radio con-
structor, giving him various sizes of
screw-drivers for the dilferent con-
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ditions which arise in radio con-
struction.

AWARDED TIHE RADIO NEWS
LABORATORIES CERTIFICALIS
OF MERIT NO. 795.

BOETTER FIXED CONDENSER

This fixed condenser, furnished to
the Ranro News Laporarorizs for
test by the A. V. Boetter Mfg. Com-
pany, 612 S, Canal St., Chicago. 1.,
has a rated capacity "of 14 micvo-
jarad. It operates very satisfactorily
as a large bypass condenser for dif-
ferent purposes and also in filter
circuits

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 796.

DON-MAC PROTECT-O-TUBE.

This tube protcctor is put up in
cartridge form. It has a rheostat of

X =3 —h

e i
approximately 350 ohms and will
effectively protect the tubes from
blowing out in case of accidental ap-
plication of the “B” voltage. Sub-
mitted to the Rapro News LaBora-
Tories for test by the Don-dlac
Company, 29 S. Desplaines St., Chi-
cago, TH.

AWARDED THE RADIO NEWS

LABORATORIES CERTIFICA'LIL
OF MERIT NO. 765.

RE-VI-VO “A” AND “B”
BATTERIES
These hatteries shown in the il-
lustration are of exceptional con-
struction and can be charged divect-
Iy from direct current housc-light-

ing svstems, or through a lamn or
an clectrolytic rectifier from alter-
nating house systems. They have
been charged and discharged repeat-
edly in the Rapro Nrws Lanora-
Forits and still maintain their volt-
age and capacity. Submitted to the
Rapio News Lasorarorirs for test
by “Re-Vi-Vo Inc., 40 West 20th
Street, New York Cxtv

AWARDED TITE R‘\DIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 800.

NAZLEY WINDING FORM

This winding form shown in the
illustration was submitted for test to
the Rapio Nrews Laporarorics by
the 1. Nazley Company, 571 Hud-
son Street. N. Y. City. It is made
of stamped insulation material and
i« suitable for winding spider-web
coils.
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AWARDED THE RADIO NEWS
TABORATORIES . CERTIFICATL
OF MERIT NO. 801,

CARTER LOOP

This loop was submitied by the
Carter  Radio  Company, 209 S,
State  St.,  Chicagn, I, to the,
Rapio NEws I\.nmu\rmxns for test:
It is very admirahly constructed and
presents a very pleasing appearance.
The winding is of the anti-capacity
type and is llppe(l for various wave
ranges. It can be used satisfactorily

to cover the broadcast renge with
the usual size of condenser.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 802.

BOEHM VACUUM TUBE

This tube, type 401, operates un-
der filament voltage of 5 or 6 and
plates voltages from 16 {o 100. Can
he used very salisfactorily as an
aniplifier or detector. It has an am-
plification factor of about 7. Sub-
mitted hy the Boehm I\‘ulm (mu-
pany, 264 Canal Street, N. C., to

é]w Ramio Nuws LaporaTtoriecs for
est,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
O MERIT NO. 807.

PERFECTION SUPERCOIL

This three-circuit tuner, furnished
the Rapio NEws LaBoraToris for
test by the -Perfection Radio Manu-
facturing Co., 24th and Racc Sts.,
Philadelphia, Pa., consists of a pri-
mary, secondary and variahle tickler
and will operate satisfactorily over
the broadcast range with a .0005
condenser. It is of the latticed type
of winding, the primary and sccond-
ary being wound with No. 18 wire,

whiclhh makes the resistance compar-

atively low. The adjustment hetween
the primary and secoundary is vari-
able.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
Ol" MERIT NO. 799.

RECTIGON CHARGER

This charger, manufactured by
the Westinglhiouse Electric & Mig.
Co., East Pittsburgh, Pa. is designed
to charge both “A” and “B" batter-
ies.  The Reetigon Bulb in  the
charging  circuit regulates the
charging current.

AWARDED THE RADIO NEAWWS
TLABORATORIES CERTIFICATE
OF MERIT NO. 773.
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HIS Department is conducted for the benefit of
publish only such matter as is of sufficient interest to all.

our Radio Experimenter.
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1. This Department cannot answer more than three questions for each correspondent.

2, Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink.
3. Sketches, diagrams, etc., must be on separate sheets.
4. Our Editors will be glad to answer any letter, at the r
lations, patent research, etc., a special charge will be made.

You will do the Editor a personal favor if you will make your letter as brief as possible.

We shall be glad to answer here questions ror the benefit of all, but we can

No attention paid to penciled matter.

This Department does not answer questions by mail free of charge.
ate of 25c for each question, If, however, questions entail considerable resea:ch work, “ntricate calcu-
Before we answer such questions, correspondents will be informed as to the price charge.
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The “Airtrola,” shown above, and the “Radio Knight” tuned radio frequency receivers both use

the “‘absorption losser’” method for preventing oscillation in such receivers.

Varying the amount

of loss, or absorption, of the circuit by means of a variable resistance makes it possible to adapt
the set to any tubes and particular set conditions for maximum results.

MAGNAVOX ONE-DIAL SET

(2125) DMr. George A, Bell, Bethany, Mo., asks:

Q. 1. What is the circuit of the Magnavox one-
dial receiver type TRF-5?

A. 1. The circuit of this and the type TRF-50
receiver is shown.

Condeusers *‘C”’ are variable between .00001 and
.00015 mfd. These are called “ratio” condensers.
They are controtled by the three white porcelain
kunobs. When a distant station is being received,
these three ratio condensers are varied until maxi-
mum signal strength is reached, and need not again
be adjusted unless the set is moved or the tubes
are changed.

When balancing the tuned circuits, it is advis-
able to make the adjustments while a low wave-
length station is operating, If the variable ratio
condensers are adjusted for a high wave-length
station, there is a possibility of circuit oscillation
when receiving stations at the shorter wave-lengths.

The radio frequency choke may consist of 300

turns of No., 30 D.S.C. wire, wound on a 2-inch
tube.

It will be noticed that no detector grid leak is
used in the manufactured set. The experimenter
may wish to use the customary grid leak from
the detector grid to ‘“A” plus. A variable one
will be satisfactory,

Audio frequency transformers having a ratio of
about 3:1 will probably be found best.

Variometer V-2 may be tapped at about 8 to 15
turns from one end of the stator winding, as
shown, the exact number of turns being deter-
mined by experiment, Variometer V-3 may be
tapped 5 to 10 turns from one end of the stator
winding. The three variometers are mechanically
arranged to be controlled by a single dial.

The 7-ohm rheostat is marked “Volume Con-
trol,” and used in the following manner. With
“Volume Control” at maximum, a whistling note
is heard on tuning in a station. Turning “Volume
Control” towards minimum, thus reducing the fila-
ment current of the first two radio frequency am-
plifier tubes, will now eliminate the whistle.

La ) LTRTRT TR T T T ETET R T R ETEY T are

OSCILLATION CONTROL

(2126) Mr. Manuel A, Smith, Plainfieid, N. J.,
asks :

(). 1. What is an “inherently neutralized” re-
ceiver?

A, 1. “Inherently neutralized” is an advertising

phrase used in reference to receivers that will not
oscillate, that employ tuned radio frequency am-
plification, but do not use any of the bridge
methods of neutralization dependent upon the
fundamental invention of Hazeltine. Such a re-
ceiver is the “Freshman,” shown in the “I Want
to Know” columns of the April, 1925, issuc of
Rapio NEws. This receiver depends upon the
“losser” method of oscillation control. Our illus-
tration shows the Freshman coil arranged on the
metal end-plate of its variable condenser in such
a way as to be movable to and from the metal
cnd-plate, (Observe how the coil may slide along
the two insulating rods shown.)

. the receiver oscillates too strongly, one or
more of the coils should be placed close to the
metal end-plate of their respective variable con-
densers. "The losses (called Foucault or eddy cur-
rents) developed in this end-plate are sufficient
to prevent the circuit from oscillating.

Oscillation may also be prevented by placing
2 few turns of wire (between one and eight turns,
depending  upon individual requirements) in in-
ductive relation to the secondary coils of the radio
frequency transformers. These few turns are
short-circuited and the loss produced by this “ab-
sorption” circuit is sufficient to prevent oscillation
of the circuit. The practical application of this
is found in the McCall circuit shown and de-
scribed in the “I Want to Know” columns of the
November, 1924, issue of Rapro News ((Q-2036).
é\] suitable coil is shown in the answer to Q.

Other methods of oscillation control are cx-
plained in the article, *Oscillations and How They
Are Overcome.” by Teon L. Adelman, on page
2083 of the May, 1925, issue of Rapio News,
and also in the answers to other questions appear-
ing in this issue.

(). 2. Plcase describe the construction of a
D-coil variometer. This type of variometer is
used in the type TRF-5 single-dial receiver of
Magnavox make.

A, 2. Complete construction data for D-shaped
variometers will be found in the article by Mr.
D. R. Clemons. This article will be found on
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The Magnavox One-Dial Receiver has aroused considerable interest by reason of the excellent results that have been secured by its owners. Tiny,

white knobs control the *‘ratio condensers” us
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ed to balance the circuits to the particular tubes and local conditions encountered.


www.americanradiohistory.com

Radio News for July, 1925

79

S0 TO 150 V + ==

1 =

PRI

SEC.

4570 60 V. + war
—

INPUT

001

PUSH- PULL

225 1045V, 4 |

OUTPUT
PUSH-PULL

HHLEE

B+
|

G
C
&

WA

1
|

=

OuUTPUT

e
L

|7

——
FEEREE

OF F-ON ["A"

Q-2i30

The Starr “tuned absorption” system for oscillation control in tuned radio frequency rece:ve.s.
Turnit (they fit in the regular grid leak mounting) or the Amplex, are used to tune th: absorption col'. an extremely flexible control is

secured.

page 206 of the June, 1923,

Just how this particular construction form would
operute in the Magnavox sct we cannot state. The
experimenter must determine exact values by trial.

issue of Rapio News.

AIRTROLA NON-OSCILLATING RECEIVER

(2127) Mr. Emil Johnson, La Crosse, Wis,
asks:
(). 1. Pleasc show the schematic circuit of the

Airtrola recciver. This uses an adjustment called
the “Compentrol” for controlling oscillation.

A. 1. We arc showing this circuit in these
columns.

The “Compentrol” wunit comprises the three-
turn coil wound on the outside of the secondary
and connccted through the 200-ohm (or 400-ohm)
variable resistance. A standard potentiometer may
be used as these are obtainable in 200- and 400-
ohm size.

The construction of the tuned radio frequency
transformer containing this absorption coil is
shown in the drawing marked Q. 2127-A”. The
tuned radio frequency coils must be placed in
non-inductive relation to one anothcr. The wind-
ing having terminals one and two is the stabiliz-
ing coil.  This set is being shown without the

second stage of audic frequency amplification
since this is standard,

These are not the most efficient form of in-
ductance. solenoid coils (the type of coil imnade

by winding a single layer of wire on an ordinary
tube) being best from a “loss” standpoint, but
this type of. coil and the one marked “Q). 2126”
are being used by radio set manufacturers to
a great extent, because they do not have as strong
an external field as solenoids, a fact which makes

Q-2127-A

“shorted turns’
oscillation in tuned radio frequency receivers
is described in the text referring to this induct~
ance coil.

The method of preventing

may be kept at a minimum.

it much easier to prevent coupling of the fields.
1f the fields couple, undesirable oscillation starts.
Both coils require less space than solenoids. The
one marked “Q. 2126 is a modified Lorenz wind-
ing.

Q. 2, Ts it possible to use a transformer in
such a way as to increase the response when a
pair of ordinary 73-ohm reccivers are used?

A, 2. We have shown, in the above circuit of
the Airtrola, the requirements of a transformer
1o be used with a pair of head-phones having a
total D.C. resistance of about 150 ohms—two 75-
ohm reccivers connected in series. If head-phones
of standard high resistance (1,000 to 3,000 ohms)
are used, they should he connccicd into the cir-
cuit in place of the 1,000- to 3,000-ohm primary
of the transformer shown. The high resistance
primary is adapted to the high resistance plate
circuit and the low resistance secondary is adapted
to the low resistance head-phones, resulting in
cfficient operation; the low resistance phones are
not well adapted to vacuum tube plate circuits,
unless this transformer-adapter is used.

Also some circuits are extrcmely sensitive to
the approach of the hand (“hand-capacity” or
“hody-capacity” effect). Using a transformer to
insulate the phones from the plate circuit of the
detector tube often eliminates or greatly reduces
this cffect. Of course, a high resistance secon-
dary must be used if a pair of high resistance
head-phones are being used.

A 1-t0-1 telephone transformer of the high re-
sistance primary, high resistance secondary type
is advisable where phones of high resistance are
being used. Often these are wound with very
fine wire not capable of carrying the high am-
perage direct current that occasionally flows in
the plate circuit. The transformer supplies the
head-phones with alternating current of a lower
amperage, thus preventing a burn-out. The trans-
former losses are compensated for by good de-
sign and the advantages derived.

The head-phones, or loud speaker, may also be
insulated by means of a fixed condenser and an
audio frequency choke coil, as shown in_the dia-
gram marked ). 2088, appearing in the February,
1925, jssue of Rapio NEws in the “I Want to
Know” department.

PICTURE DIAGRAMS

(2128) Mr. P. Cherubini, Rahway, N. J., says:

Q. 1. Pleasc show a picture diagram of a one-
tube receiver that may be readily adapted to the
standard radio receiving circuits now in general
use.

A 2128
shows how to connect a single tubc in the form
of a unit that makes it possible to try convenient-
ly practically all of the more important circuits
used in radio reception.

Any tubes may be used. Tt is best to use a
storage “A’ battery of six volts, with UV-201A,
C-301A. Magnavox, DceForest or Schickerling six-
volt tubes.” A 20- to 30-ohm rheostat may be
used. If dry cell tubes of the UV-199 or C-399
type are uscd, three dry cells or two sections of
a storage battery (four volts) may he used.
Since these tubes require a special socket, it is
necessary to use this socket, or clse use an adapter
that will accommodate dry cell tubes to sockets
designed for storage battery tubes. Regenerative
circuits may be used to make extremely efficient
receivers, even with dry cell tubes of the WD-11,

1.  The picturc diagram marked O.
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If small variable cond:nsers, such &s the new

The tuned radio frequency coils ehould be in non-nductive relation to one another, so that the loss necessarily created by coil “A”

VoD-12, C-11 and C-12 type, operating with a
single dry cell or a single storage ccll

The single dry cell tube has made it possible
for thousands of people to possess efficient radio
sels that do not requirc rechargeable batteries.
A single dry cell will operate a_dry cell tube for
a period of 90 to 100 hours. Since the dry ceil
costs less than 50c, the operating cxpense is very
little. In estimating the cost, proper considera-
tion must be given to the operating life and initial
price of the vacuum tubc and the “B” hattery.
Properly operated, the average life of the vacunm
tube is about 1,500 hours, while the “B’ battery
is usually found to last {rom six months to a
year, depending upon the make, size, demands and
other factors.

Onc way of greatly lengthening the lifc of the
tube is to use precaution in lighting the filament;
remember, an increase of 10 per cent. in filament
heat, beyond the rated heat, will decrease the
life of the tube one-half!

The “B” battery, too, comes under considera-
tion if onc desires the least possible cxpense of
maintenance.  Heat accelerates the chemical action
in “B" battery cells, so do not place the battery
near a heater, or in the sun. “Keep in a cool,
dry place.” Never “short” the “B” hattery for
a fraction of a second to detecrmine its worth for
your set. Such a procedure has questionable
value when the husky “A” battery is the victim.

The entire apparatus may he set up on a table,
while various combinations of the instruments arc
tried. After it has been finally dccided just what
circuit and cquipment will be used in the final
recciver, a permanent lay-out and wiring may be
planned.

“Test clips? soldered to short lengths of wire
are now obtainah'e, making a change in the cir-
cuit merely a matter of secouds.

The make of apparatus is optional. A variahle
grid leak is recommended. The “B” battery volt-

The Freshman method of

The inductance is placed

“eddy currents”

oscillation control.

sufficiently close to the condenser end-plate for

the lines of force of the coil to cause eddy cur-
rents (a form of loss).
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The **3-coil honeycomb” regenerative unit. The
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The ‘“‘untuned primary”’ type of set. This is
the standard regenerative circuit of today for
broadcast reception.

age should be kept as low as possible, if thf
greatest sensitivity is desired. Changing the “B
battery voltage necessitates a new value for the
grid leak, hence the suggestion of a variable leqk
of “noiseless”” type. (A poorly-made leak w}ll
constantly change in its resistance, resultin_g in
crackling sounds and generally poor reception).
The grid condenser and the phone condenser must
also have the feature of “noiselessness.” Poorly-
made paper- or mica-insulated condensers permit
a partial, intermittent current leakage that also
results in  crackling sounds—or total inopera-
tion. A “B” Dbattery containing one or more
“dead’” or inactive cells, an “A” battery in need
of recharging, and vacuum tube sockets of poor
construction can also cause crackling sounds or
total inoperation.

Phone cords partly broken will cause crackling
sounds. Shaking the cord will quickly check this
possibility.

To return to battery voltages—we wish to state
that 22Y% volts is the usual plate potential for
all detector tubes. If the regenerative circuit
will not oscillate with this potential, it may be
necessary to increase the voltage to 40 or 50.
Beyond this it is not advisable to go, as sensi-
tivity is then greatly decreased. If there is
thought to be sufficient inductance in the plate
circuit, and the circuit refuses to ‘‘perk,” even
with a phone condenser and a reversal of the
tickler leads, try another tube; the non-oscillation
may be due to too high a vacuum or too little
emission of electrons from the filament. We have
not suggested a reversal of the A’ battery leads
as a way of assisting oscillation, since such a
connection (“B” minus to ‘“A” minus) has the

effect of reducing the “B’ hattery voltage, which
was not what we desired to do in the instance
given.

The first of four standard regenerative circuits
we intend to show in picture form is the one-
time “standard,”

2-Variometer, Variocoupler Diagram.

This circuit requires five controls, two for the
two variometers (V-1 and V-2), one for the
variocoupler rotor and two for the switches. The
grid lead of diagram ). 2128 wmust be broken at
X and connected to the two X leads of grid
variometer V-1 (Q. 2128-A).

Although the switches are marked ‘“‘units” and
“{ens,” there are only seven leads shown connect-
ing to cach switch. Some variocouplers have a
total of 14 taps and others have a total of 20
taps. The ‘“‘units” switch has a tap taken at
every turn for. the first seven (or ten) turns.
The “tens” switch has a tap taken at every seven
(or ten) turns, for 49 (or 100) turns. If the
units-and-sevens tapping arrangement is used
there will be a total of 56 turns—110 turns if
the units-and-tens systems is followed. Either
will be satisfactory.

With the tapped primary of the variocoupler
V. C. connected to a well-insulated copper aerial
in one piece, and a good ground connection made
to a well-scraped cold water pipe or a five-foot
iron rod driven into moist earth, and the four
binding-posts of the tube unit connected to the
four binding-posts of the tuning unit, one has a
complete receiving set.

Plate circnit variometer V-2 controls range,
selectivity and volume. (Or, in one word, regen-
eration.) The rotating secondary of the vario-
coupler also assists in sharpening the tuning, max-
imum selectivity being obtained when the rotor is
placed at “loosest coupling,” the position shown
in the diagram. Reversing the connections of
plate variometer V-2 sometimes improves the
reception.

1f it is desired to have the set operate as a
plain detector, without the regenerative feature
afforded by the plate variometer, this instrument
may be put out of operation by short-circuiting
it by means of the shorting wire marked “jumper.”

Note that the .0005 mfd. variable condenser is
not required if variometers are used to tune the
grid and plate circuits of this set in the manner
illustrated. The variometer is known as a ‘‘con-
tinuously variable inductance” and no other means
of changing the wave-length is nceded.

If the variocoupler rotor contains sufficient wire,
the .0005 mfd. variable condenser may be used to
tune the grid circuit. Grid tuning variometer
V-1 is then not nceded.

2-Coil Variocoupler Diagram

The variocoupler described above may be used
in constructing an effective receiver that does not
require variometers. A lead from one end of the
variocoupler tapped primary counects to binding-
post “G.” The other end of the primary con-
nects to binding-post *“F-4-.”” The variable con-
denser tunes the grid circuit so formed. The
plate circuit is not tuned, as previously. “Re-
generation” is controlled by means of the *‘tickler
feed-back” supplied by the rotor.

If the primary leads are not securely fastened
to the switch-points and the primary coil, there
can be no reception of signals when the switch
lever makes contact with the poorly connected
taps. .

As stated previously, minimum coupling is se-
cured when the rotor is situated as shown. Max-

imum coupling is 90 degrees to either side of
Some variocouplers are of the *‘180
With these,

this position.

degree” type, maximum coupling is

{
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Q-2128

enable anyone to construct a very efficient 1-tube receiver.

"ATBATT. .

Thir picture diagram of a tube unit and the diagram of one of the coil units shown above, should

The completed set may be later

enlarged to include audio frequency amplification if the owner desires fo operate a loud speaker.
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The “‘2-variometer, variocoupler’” regenerative
arrangement. This .was once the standard of
reception circuits, but a demand for simplicity
of control forced the “‘untuned primary”’ re-
ceiver into the lead.

a !

GROUND 'JHJNTTS
’ Q-2i288B

The “2-coil variocoupler with tapped primary”

unit. This is submirted for thcse who wish

to construct the simple 2-coil variocoupler
regenerative circuit.

in a position 180 degrees from the minimum coup-
ling position of the rotor. Most of the 180-degree
variocouplers have a stop that limits the amount
of motion to 180 degrees. It is advisable to try
reversing the rotor connections if such a coupler
is used, in order to determine the best connection.

This is the most broadly-tuning circuit of the
four, but if the set {s situated some distance from
powerful broadcasting stations, this objection is
not serious.

The three circuits using variocouplers are =all
limited to the wave-length range to which the
couplers will respond. This is usually about 200
to 575 meters. It is occasionally desirable to
receive stations operating on wave-lengths as high
as 30,000 meters. A few of the foreign broad-
cast stations operate on 2,000 and 3,000 meters.
The most practical circuit for receiving all wave-
lengths is the

3-Homneycomb Circudt

Circuit . 2128-C shows a standard 3-coil
honeycomb mounting containing primary coil 1,
secondary coil 2, and tickler '¢oil 3. The size of
these honeycombs will be found to be very nearly
the same for a given wave-length range. A table
showing the coil sizes for a given range will be
found in the “I Want to Know” department of
ihe; January, 1925, issue of Rapro News, page

29.

In using the honeycomb reception system, it
will be found necessary to employ a variable con-
denser connected from aerial to ground, as indi-
cated by the dotted line and the letter “C.”” This
condenser may have a maximum capacity of .0005
or .001 mid.

The flexibility of wave-length change afforded
by the plug-in system1 may he extended to include

snider-web” coils wound on flat, slotted forms.
Ethcient reception is possible on 25 and 50 meters
with the use of suitable spider-web coils.

Untuned Primary Receiver

Diagram . 2128-D illustrates the type of re-
generative receiver most commonly used at the
present time; it owes its popularity to its high
selectivity, high sensitivity and ease of control.
Only one dial is required for the variable con-
denser wave-length control and one dial for the
tickler feed-back amplification control. It has
been found (see the articles by Sylvan Harris in
the February and March, 1925, issues of Rabro
NEWs) that variable condenser losses are of less
importance than inductance losses and, for that
reason, one should take exceptional care to see
that the coils used are of low-loss construction.
The circuit using this form of coil has been her-
alded under a hundred aliases, its outstanding

(Continued on page 119)
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WD-11

WD-12
UV-199
UVv-200
UV-201-a

Radiotrons with these model
numbers are only genuine
when they bear the name

Radiotron and the RCA mark.

Radiot

Genuine
Radiotrons
Sold Here

L

L — |
et =X
Sk Te

DO(}’O” believe

/n Names:

Do you buy things by name because the
name tells the quality? Do you ask for a
RADIOTRON, instead of just a*“vacuum tube”
—demand the standard by the name that
marks it as genuine?

The most important part of a radio set is
the tube, and you can’t get the best out of
any set without putting the best tubes into
it. There’s a Radiotron for every use, in
every kind of set. Look for the name—
and the RCA mark. And be sure it is
genuine.
Radle Copomin ohageies

233 Broadway, New York 10 So La Salle St., Chicago, Iil.
28 Geary Street, San Francisco, Cal.

PRODUCED ONLY BY RCA (R

I'C

REG.U.S. PAT. OFF. —————
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Better Contact

. An easy way to get
distant stations clearly

T’S important

at all times—
but doubly im-
portant in sum-
mer when static
is apt to be
troublesome — to
have clean, per-
fect contact be-
tween tubes and
sockets. If you
don’t, the almost
unnoticeable films
of corrosion act as
barriers for the
delicate current; magnified,
they cause annoying noises.

Na-Ald Socket
No. 499, 50c.

Na-Ald Adapter
No. 429, 75c.

“Ifs the contact that counts”

Na-Ald Sockets remove those bar-
riers. The exclusive side-scraping
contacts (not just side pressure)
of Na-Ald De Luxe Sockets cut the
corrosion from 'the sides of tube
terminals. A turn or two of the
tube—and the tube terminals are
clean.
The Alden-processed Bakelite con-
serves all the current energy.
Laboratory tests proved Na-Ald
Sockets most efficient in low loss
and low capacity.
Na-Ald Adapter No. 429 and Na-
Ald Socket 499 are especially made
for use with UV-199 and C-299,
and No. 411 for WD-11 tubes all of
: which are used with
dry batteries. They
are a big aid to the
highest tube effi-
ciency.
Use Na-Ald Sockets
not only in the set
you build but  also
install them in the
set you buy. At all
dealers. )
Mail coupon for free
booklet, “What to
Build”, giving tested,
selected circuits.

Also makers of the famons
Na-Ald Dials

3 &

Na-Ald De Luxe

Socket No. 400,
75¢.

Na-Ald Sall

Space Socket ALDEN

No. 401 350 MANUFACTURING
COMPANY
Dept. K8, °

Springfield, Mass.

Alden Processed

Na-Ald Socket
No. 411, 75c.

ALDEN MANUFACTURING CO.,
l Dept. K8, Springfield, Mass.

l Send me free booklet, “What to Build.”

I Name .
I Address
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A _40-Meter Transmitter

with a Punch
(Continved from page 68)

SRR

OISR

Do not use an antenna with a fundamental
over 60 or 70 meters. I have found from
experience that a single wire antenna and
a single wire counterpoise or even a small
cage counterpoise works best. It seems that
a single wire antenna is not affected by sur-
rounding objects as much as the large flat
top. Try a single wire about 40 to 50 feet
long; that is, from the open end to the
apparatus and a single wire counterpoise the
same length and about 5 feet above the earth.
If you cannot tune to resonance, cut down
the length until you can. No rules can be
given for the proper size, as the fundamen-
tal of the antenna will vary in different
localities due to surrounding objects.

INSULATORS

For insulators, use glass towel racks
which can be purchased in almost any hard-
ware store for about twenty-five cents. The
method of connecting them is shown here-
with. They stand up very well, considering
the price. :

The antenna and counterpoise lead-in wires

_are brought to small porcelain cone insu-

lators, the -same type as used to mount the
condensers and are fastened to a board on
the window sill. Sketch shown herewith.
I am using this type of lead-in insulator in
preference to the large moulded ones.

The 40-meter band is a very good one for
daylight transmission, and this may interest
us now that the days are getting longer.
Stations 700 miles away can be worked con-
sistently at noon. It was the general im-
pression among some amateurs that 40-meter
transmission was useless after darkness, but
this has been proved untrue for this sta-
tion. - However, about one hour after sun-
set in’' Brooklyn it -is impossible to hear
stations in New England, while stations 800
to 1200 miles west are easily readable. My
best distance west was 6 T S at Santa
Monica, Calif,, which was, I believe, the
first time two amateurs on either side of
the country were in communication on 40
meters. This is now being done every day.
Every United States district has been
worked on 40 meters with this set, and in
almost every instance it was daylight at the
other end. 6 T S was worked three hours
after sunset in Brooklyn which meant sun-
set in California, but after working for
about one hour and a half his signals faded
away and I understand that mine did the
same. I have heard 40-meter signals from
stations 1200 miles away as late as 6 hours
after sunset here, which shows that 40-
meter transmission is not entirely killed by
ddrkness. It may be that we will be able

‘to work great distances, say, 5,000 to 10,000

miles, when the sun is about halfway be-
tween the two stations.

ANTENNA 1.OCATION

My antenna is located on the roof of a
three-story brick building 40 feet high, the
poles being 18 feet high. The antenna con-
sists of a single wire No. 14 enameled, 50
feet long with a lead-in taken from the
center and brought down 35 feet to a win-
dow on the second floor. The counterpoise
is a single 2-inch cage of four wires only
18 feet long and the lead-in of the same
type brought up to the window. The whole
counterpoise and part of the lead-in of the
antenna is surrounded on all sides by the
building. The counterpoise happens to be
in a small courtyard 20 by 20 feet. The
roof is covered with tin and there is a metal
skylight about ten feet high running- parallel
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L.OOK/ HERE FOR

RED STRIPE

THE

Used by the United States Navy and Signal
Corps for over nine years. Dilecto is the
strongest, safest radio panel that can be
made. Look for the identifying ‘“‘Red
Stripe” that sets apart Dilecto from its
imitators.

THE CONTINENTAL FIBRE CO.
Facrory: NEwWARK, DELAWARE

Service on Dilecto, also Contex, Conite, and
Vulcanized Fibre, from:

NEW YORK SAN FRANCISCO
250 Park Ave. . 75 Fremont St.
CHICAGO ©  SEATTLE
Wrigley Bldg. 1041 6th Ave., So.
PITTSBURGH LOS ANGELES

Farmers BRank Bldg. 307 So. Hill St.
Offices and Agents Throughout the World

/i

]Dull@@‘t@

(distinguished by its red stripe)

RADIO:

atalogf

TELLS How to’”i’( RS
assemble your ow! ou Need It!
rad?o seet w‘;mo(;tx: SEND TODAY!

the bus-bar-and-

solder nuisance. HOW to get your own radio kit and
accessories without charge. HOW to go into business
for yourself and build sets our easy ‘‘No-Sod-er’’ way
for your friends and neighbors. Everything Explained.
Contains offers of kits for large number of the best radio
receivers, at lowest prices. Highest quallty parts.

(Please see our big ad., page 12.)

Goods Shipped on Approval—No Money in
Advance — Quick Shipment — We Pay the
Transportation—Satisfaction or Money Back

RADIO SPECIALTY COMPANY

Kit Div. 679C, 245 Greenwich St, New York City

——— e S —
BOSCH NOBATTERY

The Bosch NoBattry 18 a device which enables anyone t
cbtain from an electric lght socket Derfect and ample
nlate voltage for radio vacuum tubes. It takes the Dlace
of all ““B’* batteries and Is decidedly more efficient, re-
liable, convenient and econamical--corresnondence Invited.
AMER. BOSCH MAGNETO CORP., Springfield. Mass.
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EVEREADY HOUR

EVERY TUESDAY AT 8§ P. M.

(Eastern Standerd Time)

For real radio enjoyment tune in the “Ever-
eady Group.” Broadcast through stations—

WEAF New York
WJAR Providence WSAT
w

WEEI
WFI

WGR
WCAE Pittsburgh

WEAR Cleveland
Cincinnati
WJI  Detroit

Minneapolis
weCo{ & e
WQOC Davenport

Boston
Philadelphia
Buffalo

FOR

Rapo, 1GNITION

AND ALL
GENERAL pURPOSE® [

INSPECTED

TESTED

RELIABLE 7
Mousy, caggon <041

i I T e,
g i Tk

Lveready
Coluntbia
Ignitor
the proven
Dry Cell
for all
Radio
Dry Ccll
Tubes

1%

volts

No. 766
22Y%-volt
Large
Horizontal
Price
$2.00

and Evereadys

To enjovy radio for the rest of your life, get the
best set you can afford. There are receivers at all
prices, made by reputable manufacturers; it isn’t
necessary for anyone to get ’round-the-corner, un-
proved, unreliable merchandise at any price. That
applies to batteries too. Eveready Radio Batteries
are made in so many sizes and prices-that there is a
correct, long-lasting F.veready for every receiver
and for every radio home; ship or commercial sta-
tion. Specify Evereadys for your new radio set. It
is false economy to buy nondescript batteries at any
time. In the long run you'll find it most economical
to buy either the large or extra large Evereadys.
Always buy Evereadys and enjoy the knowledge that
no one can get any more in batteries for the money

than you. There is an Eveready dealer nearby.
Manufacturea and guaranteed by

NATIONAL CARBON CO., Iwvc.
New York San Francisco
Canadiar National Carbon Cu.. Limited, Toronto, Ontario

atteries

=they last longer

A

? No.772
45-volt
Large

Vertical
Price
$3.75

\

No. 771

Battery
improves
quality,
saves
g
Batteries
Price
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with the flat top about four feet away. So
you can readily see what can be done on
the short waves with a poor antenna. The
antenna current on 40 meters is only 1/10
of an ampere with an input of 935 watts.
The low antenna current is due to the fact
that the antenna is being worked far below
its fundamental, which is 75 meters. With
the same circuit and antenna but operating
on 77 meters, using a separate set of in-
3 3 ductances consisting of 12 turns each and
e 6 inches in diameter with the same type LI el

condensers as described for 40-meter work, ]

A Safeguard Ichuvte bteetl'l in colgmvfmiclatiip with GI(-)I \G/esg
oast stations, Eungland, ¥France, Holland L f 10 E h

and Ttaly, and have been heard in almost € t at $ ac

b I -
agalnSt Current E\e'g;ywlgxggeiﬁ ;:;)ugltert);rs'Brazﬂ bl Ideal for home-made phonographs, ex-

If you wish to work Dboth the 75-meter perimeiltal purposes and combination
lea I; a e and 40-meter band, it would be a good idea PHONOGRAPH-RADIO sets.
to mount both sets of inductances on small We have 75 small motors which are greatly
HOSE faint el ical i 1 baseboards, so that they can be interchanged uuder-pric‘ed for gquick clearance. You will
/ I \ L faint e ectrical impul- " quickly, the only connections being made are never again equal this low price, when this
ses picked out of the ether the grid, plate, negative high voltage, an- lot is sold.
by your antennae must be led tenna and counterpoise. I use clips on these They are universal motors, 110 volts, 60 cycle
along through the circuit of ypur five connections so that it is possible for single phase, c‘omple‘te with turntable, cord
set with the least possible me to change from 735 to 40 meters within and socket for immediate use. 1400 R. P. M.
h f T d thi o Motor has 1”7 pulley with flange for 347 flat
chance ol escape. Lo guard this less than a minute. The lower dow 2o Y ] ]
ath is the prime function of in- 1an - 1€ lower down we g belt. Housed in highly polished, nickel-plated
gulation P on our wave, the less the interference be- shell.
y . tween ourselves and the broadcast listener. Don’t lose out on this remarkable offer. Order
1 é&nyhleakage dlgedtoffpoor 1ns}111- On 20 and 40 meters there should be no in- your motor today. Tomorrow may be too
ation has a marked eitect on the terference at all. This also applies to 75- late. DO IT NOW! Price $10.00 f. o. b.

character and volume of the cur-
rent delivered to the phone or
loud speaker. The insulating

meter transmission, if the plate supply is Steger, Illinois.

properly rectified and filtered.

: : Industrial Division
By tuning the oscillator down lower and

material proved most efficient in making a smaller antenna, you can work the Steger & Sons

guarding against such leakage 20-meter band. This is a daylight band . :

is Radion. At this station I | e Piano Manufacturing Company
Radion was built to order ex- ony- this station 1 have worked sta- Dept. 60, Steger Building CHICAGO, ILLINOIS

tions 1200 miles away at noon on 20.5 meters,
which certainly is good DX as compared
with our old 150-meter wave.

clusively for radio. Compared
with all commercial insulations
offered for radio it has:

(1) Lowest angle phase
difference. (2) Lowest di-
electric constant. (3)
Highest resistivity. (4)
Lowest moisture absorp-
tion. (5) Lowest power
factor loss.

Radio Wrinkles

(Continued from page 69)

T8

pins’ positions. Binding posts are used for

Radion Panels are the easiest fastening the pins to the bakelite base.
to work with simple home tools The prong connections in this socket are listen 14
and are regarded as the best- excellent and there is a small amount of °
looking, best-finished panels insulating material near the tube, reducing . .
made. There are 18 standard the socket capacity to a great extent. All Hommel BrOddCdStlng-’
sizes in black and mahoganite. spring pressures are so arranged that possi- Business static hurts vour cash register ag
Radion Dials (in all regular ble damage to the tube and socket is avoided. much as weather siatic hurts receptios.
sizes) match Radion Panels. Now, listen in carefully.

Radion Panels and Dials cost The HOMMEL Dealer Service Department
no more—in many cases, lesi— g2, depcoped for he o pardcaly, i

than materials having inferior
electrical characteristics.

Send for booklet “Building Your
Own Set”. It contains complete,
clear directions for building the
most popular circuits; gives wiring
diagrams, front and rear views,
shows a new set with slanting pan-
el, etc. Mailed for ten cents. Use

ment is vitally concerned in furthering your
interests—as a Hommel Dealer.

We work shoulder to shoulder with our deal-
ers—mnot in competition with them. We whole-
sale only and carry only the most reputable
= radio equipment. All user inquiries and orders
) resulting from our national advertising are for-
g warded promptly to our local dealer.

We can’t help you unless you ask us to.
Write today for Hommel's Encyclopedia of
Radio Apparatus 266-S. It’s free and will help

vou.

coupon. “{HD‘LEsALE EXCLUSIVELY
Eliowis HOMMEL &CO
Dept. A-7, 11 Mercer St., N. Y. City pi =5 AR BRSO SR HRAS S R0 Lo S
929 PENN AVENUE ——j PITTSBURGH, PA.

LS - -pi i Enclosed Fixed 1 o €O
Four safety-pins, four bolts. and a 3%4-inch AdToeanre Deed o I 3 Teatwwsntn

% S Im‘u] . square of bakelite make an efficient socket. Kills your Retlex 1S A0SR 1
¢ dupreme alion ouThn e
New ListPrice $1.50 i EpovARL

If it is desired to change tubes when using

PANELS

. e . Manutactured by .
e this socket it is better to disconnect the leads R i ; !
Dials, Sockets, Binding Post Panels, efc, from the binding posts and change the entire Dent. E. | SPECIALLY ADAPTED

o L Los Anasles, Cal. <R

socket. One advantage of this socket is its 22 Anarice. Cal rrRotEnvoie =
N HARD RUBBER COMPANY (0357 e

AMERICA E AN - .

Dept. A.7, 11 Mercer St, New York. Contributed by R. T. Pound.

Please send me your booklet, “Building - TE 3

Your Own Set” for which I enclose 10c. SO DO THE REST C O NDE N E R S

Name ... Ned: “You believe vour receiver to be For Real Radio Reception
the best in town?” Write for Literature
Address oo . | "Ed: “Yes—why, T even admit it!” | HEATH RADIO & ELECTRIC MFG. CO.,
- 206 First St., Newark, N. J.
A MR T R T T R I M IO Contributed by Tack Bront.
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Balkite Battery Charger.
Charges 6-volt ““A” stor-
age batteries.
Price £19.50
West of Rockies, $20
In Canada, $27.50

Balkite ““B”’—replaces
‘B’ batteries and dry
cells. Operates from
light socket.

Price 55
In Canada, $75

Balkiteh a;iio Power Units

give your set greater clarity,
‘distance and volume

Your radio set will perform con-
sistently only if your power sup-
ply is unfailing. Balkite Radio
Power Units provide a conven-
ient power supply that furnishes
a constant, uniform voltage to
both “A” and “B” circuits. The
Balkite Charger keeps your “A”
storage battery charged and oper-
ating at full efliciency. Balkite
“B”replaces both “B” storage bat-
teries and dry cells, and supplies
plate current from the light socket.

The Balkite Battery Charger -

and Balkite “B” are based on the
same principle. Both are entirely
noiseless in operation, have no
moving parts or bulbs, have noth-
ing to adjust, break or get out of
order. They donot create disturb-
ances in either your set or your
neighbor’s, require practically no
attention, and can be put in op-
eration at any time by merely
connecting to the light socket.
Their current consumption is
very low. Both are guaranteed to
give satisfaction.

Sold by leading radio dealers everywhere

FAN STEEL

"Radro

Ball(itﬁ [owerUnits

BALKITE BATTERY CHARGER = BALKITE “B” PLATE CURRENT SUPPLY

Manufactured by FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, IlI

Y T T e P T T T S - o S T
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No. 22— 4bout 1-3 actual size.

Safeguard
your
batteries

Where you find a radio fan get-
ting the most out of his set—
you'll also find a dependable
battery measuring instrument.
Nagel Voltmeters and Voltam-
meters are not only accurate in
readings but their high resist-
ance—60 ohms per volt—is a
protection against battery
drainage,

Obtainable at most reliable
vadio storcs. If your dealer
cannot supply vou, address
Xour inguiry direct to the
manufacturer—The W. G.
Nagel  Electric Company,
Hamilton Strect, Tolcdo,
Ohio, makers of the zwell-

knowmn XNagel antomobile
measuring instriuments.

eManufacturers o
DRY CELL TESTERS - AMMETERS
HIGH-RESISTANCE VOLTMETERS
o VOLTAMMETERS - BAKELITE
HOT MOULDED INSULATIONS

You must have rheostats of correct ohmage.
Insist on. the Eenuine
KLOSNER RHEOSTATS
Made by pioneer makers of the vernier.
FREE.—Send for valuable Rheostat Chart
g and information on the care and operation
L., Of vacuum tubes. Mention dealer’s name.
= KLOSNER RADIO CORPORATION

BUI

LDING A SET? |

C. L. PARKER
Formerly Member
Examining Corps,

1024 East 178th St. Rheostat Specialists, N. Y. C.
U.8.Patent Office.
PATENT - LAWYER

PATENTS i+

Patents, Trade Marks, Copyrights, Patent Litigation

Handbook for Inventors, **Protecting. Exploiting
and Selling Inventions.” sent toon request.

Faur Phone Plugs and Posts .
Lightning Arresters and Switches of Merit
Write for hulleting
THE BARKELEW ELECTRIC MFG. CO.
Middietown. Ohio. U. S. A.

]
I

L R

“The Thermion”

Vacuumless Tube
(Continued from paye 19)

LT T T T

LTI

about 2,000 hours under normal conditions,
burning out of which is due only to disin-
tegration from emission. As has been said
before, it can be replaced at a nominal cost
by means of small set screws located on the
filament leads.

Both the grid and plate clements are of
spiral construction and are made of a special
non-oxidizing material, which will not oxi-
dize in open air at temperatures up to 2,000
degrees. Due to the peculiar character of
this material and its ability to resist oxidiza-
tion, it can readily be appreciated that these
clements will last indefinitely. This is a
highly important point in the construction
of tubes operating at air pressure, as a ma-
terial that will not oxidize will not disin-
tegrate.

A DEMONSTRATION

With this form of open work construction
it will also be appreciated that it is a sim-
ple matter to construct tubes having various
shaped grids and plates, using various spac-
ing between the clements and leads. Be-
cause of this, it is possible to construct a
tube having the lowest conceivable capacity.
making the tube with a capacity of one
micro-microfarad little more than a mere
dream.

The writer recently witnessed a demon-
stration of the Thermion at the Hotel Com-
modore, New York City, given by Mr.
Myers. Truly, it was an uncanny sensation
to sit there and hear radio programs through
a tube the filament of which was cexposed

almost tempting one to light a cigar ‘

from it. This particular “tube,” if we are
permited to call it such, had an 80-volt fila-
ment which was connected directly to the
110-volt dircct current lighting circuit with-
out filter of any sort. “It will operate,” said
Mr. Myers, “just as well on A.C” A large
laboratory type of rheostat was used for
filament contact. It is possible to construct
a filament to accommodate 110 volts in its
3§-inch length just as casily as to construct
one for operation from a six-volt storage
hattery source, this being merely a matter
of changing the density of the material used
in the filament.

With the tube on demonstration the cur-
rent consumption was slightly less than one-
half ampere, and gave a space reading of
one milliampere at a 45-volt plate potential,
increasing as the plate potential is increased
as is customary with the usual vacuum tube.

It takes between 15 to 20 seconds for the
filament to become active, if it is cold at the
time the current is turned on, this sluggish-
ness being due to its high resistance. If.
after the tube has been operating. one blows
strongly on its emitter rod, it is seen to dim
somewhat with a decrease in signal strength.
This chilling of the emitter rod. explained

Myers, changes its temperature in the neigh- |

borhood of 800 degrees, enough to decrease
emission, although this can be compensated
for by increasing the rheostat.

CHARACTERISTICS

Several weeks previous to this, demon-
stration and cxperiments were conducted at

Cruft’s Laboratory at Harvard University. |

Two assistants of Professor Pierce took
measurements and characteristics of
tube. It was found that the plate to fila-
ment resistance measured 65,000 ohms and
the grid to filament 4,000 ohims. this latter
measurement being taken with the tube act-
ing as a Fleming valve, using the grid as
the anode. This tube showed an amplifica-
tion factor of 14. During these tests signals

www.americanradiohistorv.com
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ANTENELLA

No Aerial or Antenna Needed

“The Complete ] |
E/ﬁaent and | N
conomical |
Aerial

Why pay $10 O"“/ 512—5
or more to have an aerial spoil the
appearance of your home? Ante-
nella eliminates all unsightly wir-
ing, lightning arresters, etc., and
| precludes the possibility of dan-

gerous grounding on a power
line. It also stops “canary bird”
re-radiation from nearby oscillat-
| 1ing sets interfering,

ANTENELLA

is not only a real distance getter, but
also overcomes troublesome static.

| At your” Dealer, otherwise
send i:rchase price and yoss
will supplied postpaid,

chas.freshman @.Inc.

"Radiol Receivery and\o Parts
FRESHMAN BUILDING

240-~248 ViST 40TH ST~NEW YORK.NY

At your dealer

TUNES-IN

Hard-to-get-stations
HOSE elusive distant
stations so often
missed when tuning with
ordinarydialsare quickly,
easily and clearly tuned-
in by means of the

A LB ERT

\UNIVERNIER

WALBERT MFG. CO., CHICAGO

Distinctly New and Efficient = e
A quality tube at a moderate
price. made possible by our di-
reet sales plan.  *“Bluebird™ is
sensitive and powerful — pro-
duces clear volume.

WITH BAKELITE BASE
Type 400—5 Volts, | Ampere

Detector Tube.

Type 401A—5 Volts. .25 Ampere

Amplifier and Detector.
Type 499—3-4 Volts, .06 Am-

were Amplifier and Detector.
Type 499A—3/, voit. .08 Am-

pere With Standard Base.
Type 412—I% Volts, .25 Am-
pere Platinum Filament.

Amplifier and Detector. $200
All Standard Types. ... .. —
Type 4C2, 5 Watt Transmitter $3
ALL TUBES GUARANTEED
to work in Radie Frequency.
Especially adapted for Neutro-
dvne. Reflex and Super-Heters-
dyne Sets. When ordering men-
tion tyne,

BLUEBIRD TUBE CO. De t. N
200 Broadwav New Ynrk '(';igv

BLUEBIRD RADIO TUBES

Post C. 0. D.
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Midsummernight’s
Entertainment

with ACME Transformers

OMEWHERE there’s a Whether you have a neutro-
comfortable chair on a com- dyne, superheterodyne, regen-
fortable porch. The heat of the erative or reflex, the addition of
day is over. Through the soft the Acme A-2 Audio Amplify-
darkness a cool little breeze of ing Transformer will make it
evening is faintly rustling the patter  They have given the

Le:"eSﬁ?i;:i?iﬁ;%?i}gi;;? pleasure of “amplification with-
T ptas ’  out distortion” to thousands of

the end of a cigar fitfully glows.
Out through the open w%ndow people. Try them and note the

; ; floats clear radio music; the Gifference.
il Hor gL o romantic strains of La Paloma, Each Acme—A-2 is tested
asghrtion” use ACM; or the Tales of Hoffman. There and carries a guarantee tag.
o i iy is deep content in the soul of TUse them in the set you build.
o | - the man in that ghair, sur- Insist on them in the set you
) the set you buy rounded by the loneliness of the  pyy,
: night and the soothing beauty
kA all the year tr““d of music brought to him by Send for our 40-page -book
%, Radio iy radio. which explains how to get the
iy Can your radio do that for best results with your set. Al.so
- you in summer time? Do you contains valuable wiring dia-
enjoy what you hear — voices grams. It will help you build
that sound clear, music pure in a set. Mail the coupon with 10
tone and quality? cents.

ACME APPARATUS COMPANY

Transformer and Radio Engineers and
Manufacturers

Dept. K5, Cambridge, Mass.

ACME APPARATUS COMPANY,
Dept. K5, Cambridge, Mass.

Gentlemen: I am inclosing 10 cents (U. S. stamps or
coin) for a copy of your book, “Amplification Without
Distortion.”

ACME

PL L LT T ) L
I P T L L]

I - ~for amplificafion i .

EE T L LR L LR L L L L ol R ]
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Add )
RELIABILIT
To Your Radio

YOU can get the best out of your

radio, whatever make or model, and
prolong the life of your tubes by in-
suring the proper grid and filament
voltage for operation through the use
of the Weston Radio Table Voltmeter.

Pin jacks and a pair of cables accom-
pany each instrument. The pin jacks
serve to connect the filament circuits
to the panel so that the voltmeter
may be plugged in at will.

You can make the fastest change from
head-set to loudspeaker with the
Weston Radio Plug.

See them at your dealer’s or write us
for the famous booklet “Weston Radio
Instruments.”

WESTON ELECTRICAL

Instrument Corp.

173 Weston Avenue, Newark, N, J.

TUBES REPAIRED

Burned Qut Filament or Broken Bulb—Send Us the Tube.
All Work Done in Our Own Laboratory

We arc net agents but own and oherate a fully equinped
tube factory manned by experienced tube experts. Qur work
is, thereiore, superior and vou are eertain of

satisfaction,  We guarantce to veturn genuine $

element to you. New zlass bulb put on in every

insiance, insuring correct vacuum and proper

“hardness™” for the tvpe of tube. Tubes re-

furned paveel post C.0.T. Send yours in teday.

CHICAGO ELECTRIC DEVICES COMPANY
Established 1520. 76 E. 22nd St., Dept. 24, Chicage

usic
Yil@ster
PRO %@ETDUCTS

"’)’\j‘\\
Mustc Master CORPORATION
10th & Cherry Sts., Philadelphia

were heard from station KDKA at East
Pittsburgh, Pa., with fair audibility on de-
tector alone.

At the present time the tube is only of
scientific interest, but all that is now neces-
sary is the usual reduction work to get it
into shape for production. It is hoped to
have the tube on the market in the late fall,
and it is possible that it could be made to
sell at a price not exceceding one-half the

“price of the present tubes, a feaiure most

attractive to the amateur and experimenter.

Radical departures from the standard
practice of vacuum tube manufacturing have
been very few, not at all in keeping with the
advances made in the development of other
parts of radio equipment. This probably is
due to the fact that few experimenters are
cquipped with materials necessary for the
construction of a tube.

L "2l Gt ¢

A Simply Constructed
Wavemeter
(Continued from page 58)

L

RUGITERTIENIR (T S NIRRT

wavemeter as shown in Fig. 3. it is a sim-
ple matter to determinc the wave-length of
any mcoming signals. This is done simply
by receiving signals on the three-circuit
tuner, as in Fig. 4, bringing the wavemeter

near it and tuning the wavemeter until
T v
LA
B AREN
= /
O |
T 7
5 / -
4
A _
S
= yd ‘
7//
: e
| :
Dial Setting
Fig.3

This is a sample of the wavemeter calibration
that can easily be made by anyone.

whistling occurs.  From the dial setting of
the wavemeter condenser on the calibration
curve, the wave-length of the station is im-
mediately know. It will be noted that this
is just the reverse of the method used jn
calibrating the wavemeter.

R

~ Further Notes on “B”
Battery Eliminator
from Standard Parts

(Continued from page 57)

P LI et

il L 3 1500 05 s, 1111 1

[t will be seen that the circuit is identical
with the filter shown in Fig. 1. except for
the protective resistances added in the form
of Tamps. It will be necessary to place a
L-mfd. condenser in the ground lead to pre-
vent shorting the “B” supply. and any ground
connection to the “A” circuit should be re-

www.americanradiohistorv.com
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DUPLEX
"MATCHED
'CONDENSERS
Aftord thiform
- Dial Set

_r}: L

Know the satistaction and ease- of tuning
that come when all dials read alike. Use
DUPLEX Matched Condensers—the = su-
preme achievement in condenser building.
Condensers are the ‘‘heart’” of any set and
matched condensers are absolutely necessary
if your set is to be free from ‘heart’
trouble. DUPLEX Matched Condensers are
made in strict accordance with Bureau of
Standards specificatéons for lowest losses
and best electrical characteristics. They are
tested, matched, packed and sealed in the
laboratory, to remain unobened until used
DUPLEX Matched condensers are used in
the famous Thermiodyne, where matching
15 essential

Folder esplaining how and why matched
condensers are essential sent on request

Durrex ConpenseR & Rapio Core.
52 Flatbush Ave. Ex., Bklyn, N. Y.

AU the latest and
est Hits“ inour new

e

jUST OUT' OQur new 1925, II

ninety-six page \
Catalog including all the best
and latest Kits, Parts and Ac-
cessories. Also our npew 3%
page bargain section — Wiite Y
for your FREE copy today! by
SAVE MONEY! We buy up man-} '
* facturers’ jobber, 1,
and dealer surplus and bankrupt |
stocks — but only brand new fully
cuaranteed, nationally advertised ap
paratus. Our enormous buying power
permits us t0 pay spot cash and get
rock-hottom prices—even way below
manufacturer’s ccsts.

Wl for joining

radio antenna and lead-in wires in one minute
without solder, tape or tools.

Many other uses. A million perfect joints have already
been made with these new Wire- Nuts.

Listed by Underwriters’ Laboratories. Booklet free.

Ask your dealer for Wire-Nuts,
We will send 3 Wire-Nuts post paid on receint of 25c.
N. TORK COMPANY, 8 W. 40th St., New York

The EAGLE Neutrodyne
RECEIVER
is “King of The [ 7% A
Air” N 0 co

Write for literature.

N ¢
SRARK NEW JERSEL
S N R

o,k
Sy
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~ FORMICA

is the mark of quality i radio

FORMICA panels, tubing and Base panels are the marks of quality in a radio set. You can be sure
that the set which has them has been built for lifetime service — and that enduring good per-

formance has not been sacrificed to the saving of a few cents here and there.

It is more necessary than ever this year to judge a radio set by the material it contains. Price com-
petition last year brought in the type of apparatus that would perform beautifully for a week or

two and then quit. And price competition is still with us.

Formica is used by nearly all the great makers of high quality apparatus. They swear by it as they

always have. Be sure you have it in the set you buy.

Dealers: Formica is the standard panel in the eyes of the amateur. He wants it, and dealers who

give it to him make the most from their panel business.

THE FORMICA INSULATION COMPANY
4618 Spring Grove Ave., Cincinnati, Ohio

Sales Offices

New York, N. Y. 1026 Second Avenue,
....... Chicago, 1ll. 725 Bulletin Bldg.
Cleveland, Ohio 708 Title Building
.Rochester, N. Y. 585 Mission Street..
....Pittsburg, Pa. 419 Ohio Building...
_Boston, Mass. 309 Plymouth Bldg.
...Habana, Cuba Whitney Central Bldg.....

50 Chutch Street....
9 South Clinton St.
516 Caxton Bldg.
1142 Granite Bldg..
422 First Avenue.
6 Beacon Street
55 Calle Obispo....

Write for Booklet “What Formica Is”

Formica is used by 125 leading makers — and has for years 5

been used by more makers than all other materials. use.

Formica will last forever.
and always remains s0.

Formica, in appearance, is the finest of all panel materials 7

Formica’s electrical qualities of every kind far exceed any
possible requirement.

PSR S

radio.

.Minneapolis, Minn,
_Philadelphia, Pa,
...Baltimore, Md.
San Francisco, Cal.
Toledo, Ohio
New Haven, Conn.
...New Orleans, La.

Formica has high mechanical strength and will not break in

Formica will not sag from heat or cold flow under pressure.
It retains its dimensions. Everything you fasten to it stays
tight and precisely where you put it.

Formica panels are sold in neat craft paper envelopes which
assure you that you are getting the genuine.

Formica is one of the most widely approved materials in

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS

Hear the Formica Orches-
traover WLW every Tues
day evening from 9 to 10
Central Standard Time.
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Model C Cabinet,

$30.00

Getting
Concerts Whole

It soon dawns on the owner of a
Bristol Speaker that he is listening in
on cntire concerts.

That roving disposition to tune in
every station on the map is due, much
more than is generally ‘supposed, to a
yearning for really sweect music.

One reason radio music does not al-
ways sound sweet is that certain of the
tones are out of tune.

Coming through a Bristol Speaker,
all the tones are evenly in tune. The
result is an arresting sweetness that
“invites” you to stay through a concert
to the end.

BRISTOL
LOUD SPEAKER

For $25 and $30 you can get a Bris-
tol Speake;; and there are others as
low as $12.50. Ask your dealer to send
one out. VWrite us for Folder No.
3022-S, telling why the Bristol is such
a delight to the ear.

THE BRISTOL COMPANY

Waterbury, Conn.

/" RECORDIN
—~IN STRUMENTS

~squint at this egg.

FORMICA

TUBES AND RODS
WRITE TODAY for your copy of our new
catalog listing and pricing 3384 different sizes
and kinds of Formica Radio Panels, 126 differ-

ent sizes of Formica Tubes, and 21 different
sizes of Formica Rods.

DRILLING -ENGRAVING
Lowest prices consistent with good work

STARRETT MFG. CO.
520 S. Green St. Chicago, Il

THE IDEAL. RADIO
RHEOSTAT

Migd. by Marshall Electric Co.,
3235 Locust Boul.. §t. Louis, Me.

moved for the same reason. Any non-con-
ductively coupled sets may be operated with-
out change.

Additional voltage taps may be made on
any of the eliminators by connecting an ad-
ditional resistance and condenser as shown
in dotted lines in Fig. 2. Such a tap is
useful on some radio {requency circuils to
supply approximately 67 volts. An overall
control of output voltage may bhe secured
on the D.C. eliminator by placing a variable
resistance (1,000 to 10,000 ohms) at “X,”
TFig. 2

The Juice Bangs High

(Continued from page 41)

TG

~with me, but I smiles and covers things up

by saying no more. But I takes a good
Faces is my middle

name, and if this bird ain’t got the nearest

. approach to the well-known complete crimi-

nal type, I'll listen to static for six hours.
So I holds my peace till we're home.

“And you calls that an enjoyable eve-
ning,” I grunts. “Say, in the time we
wasted I couldda wired up the niftiest

“Oh, sleep it off,” commands Doris.

Well, the next day Doris keeps me at
home until after noon, when I slips outa
the window and takes a sneak cross-country
hop over to the Master’s.

This last ain’t his real name, which is
Gerard Lawson. We calls him the Master,
outa compliment tc his butlers, of which
he has a flotilla of no mean armament.
Jerry's a nice, young, dark-haired and
humorless gentleman with a passion for
science and a particular craving for radio.
Yes—he's a nut, and with mllllons to back
it up, too.

“Oh, hello, Joe,” he says,
the stairs into his laboratory.
you last night.”

“And I missed you, too,” I admits. “How’d
You manage to get outa that construction
party ?”

“Construction party?”

“Bridge,” I supplies. “How'd you do it?”

“Why, I simply sent regrets,” says Jerry.
“Why didn’t you?”

Since he ain't married, I can't explain
logically. So I lets it lay. The Master is
busy wiring up some new spasm. I asks
him what it is, being so privileged.

“Oh, I've just finished a good morning’s
fishing,” he explains. “Merely disconnecting
the leads.”

“Whadde ya mean—~fishing?” I asks.
“Have you been out in a boat all morning
without trying to rescue me?”

The Master stares at me.

“QOut in a

boat?” he repeats.

“Sure,” I says. “How could you fish
otherwise? By radio?”

“Precisely,” says jerry, calm-like.

“Aw, gwan,” I remonstrates. “It's my

turn to tell one.”

“Why, I thought I'd told you before, Joe.
Haven’t you scen my new radio fishing de-
vice?”’

I admits the bad luck. Then Jerry gets
into one of his explaining moods.

“I am very fond of fishing, but cannot
telerate the blazing heat of the sun. So
I devised this apparatus whereby I am able
to fish without moving from this room.”

“Old man efficiency,” 1 grins. “Go on.”

“l have a float anchored about half a
mile out,” says The Master. “On this float
is a device wherefrom are trawled six lines,
cach with hook and artificial bait. The mo-
ment a fish takes a nibble, the slight tug
produced is registered on one of these six
small dials. On ecach dial is a black line.

www.americanradiohistorv.com
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GUARANT g

LYy i- I
Battery Prices

SMAEHED!

r To Consumers Oniy
¥ Hereis areal battery quality, |
T F guaranteed to you at prices

¥ thatwill astound the entire bat-
1% tery-buying public. Drder D
=0 rect From Factory. Put the
Dealer’s Profit in your own pock-
i | et. You actually save much more
EOL than half, and so that you can be
convinced of true quality and perform-
ance, we give a Wriiten 2- Year Guaran-
tee. Here is your protection! No need to
take a chance. Our battery is right—and
the price is lowest ever made. Convince
yourself. Read the prices!

Auto Batteries Radio Batteries

GVolt 11Plate,$9.50 6Volt, 100 Amp.$9.50

Volt 13 Plate;11.50 6Voit, 120 Amp.11.50

12V01t. 7 Plate,13.00 6Volt, 140 Amp.13.00

Buy Direct—-Send No Money
We ask po deposit. Sxmﬁ: v send name and ad-
dress and style wanted. EBatterv will be shx(gped
same day we receive your order Express C.0.D.
subject to your examination
on arrival. Our guarantee
accompanies each battery [

We allow 5% discount L -

der. You cennot loge!
Send your order today
—NOW!

ARROW BATTERY CO.
Dept.6 . 1215 So,
Wabash Ave.,Chicago

Havana, Cuba, on Crystal Set
*We had PWX. Cuba, on our crystal set
and tuned in on tube set for verification.
We could not believe it.

“Also received stations in eight states using
A.1 crystals. These included WBZ, W GY,
WTAM, WOR, WHB, WNJ, WAS
WEBH, \\’L’\I VVLS KDKA, WCBD,
KFNT.® \V Louisville, Ky.

5 1 THE WONDER

CRYSTAL
For Reflex or Crystal Set
Sent Postpaid by Insured Mail 50¢ each
Dealers Write for Discounts.
California Radio Minerals
Harry Grant, Jr,

904 Oak Grove Ave.
Burlingzme, California

PERSONAL STATIONERY

200 SHEETS and $ l 00
@

100 ENVELOPES

Printed with your Name and Address

Clear, white bond paper, with envelopes {o match, Your
name and address brinted in beautiful, rich blue ink, on
both bpaper and envelopes, and sent to you postpaid for
only $1.00. (West of Mississippi river and outside of
T. S, $1.10.) If inconvenient to send the money, we will
ship C.. 0. D, Aloney returned if you are not more than
satisfied. Order today, Write nume and address plainiy.

AGENTS MAKE BIG MONEY takinz orders

M for us. Write
us today for our asent’s proposition.

ELITE STATIONERY COMPANY
7056 Main Strect Smethport. Pa.

KEYSTONF

ARRESTERS

FOR BEST LIGHTNING PROTECTION
AND MAXIMUM RECEPTION

Lii?;WE
ﬂ e
The World’s Most DPobular Battery Charger
Write for Hooklet

THE AUTOMATIC ELECTRICAL DEVICES CO.
121 West Txird Street Cincinnati, Chio

| AIR CONDENSERS

VERNIER & VARIABLE
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Now Hear Radio Music
3etter Than Ever Befo:

By the end of this year, we expect
to see the beautiful new Crosley
Musicone replace at least half a mil-
lion of the best of present-day radio
reproducing devices.

For the Crosley Musicone, designed and
built on entirely new principles, covered by
basic patents issued and pending, reproduces
music and the speaking voice true to life—

Without distortion, extraneous overtones,
resonance vibrations or other horn noises;

Over the entire musical scale, from lowest
to highest notes, on any instrument;

"Without overloading; and without chatter-
ing, because its diaphragm is a floating cone;

Without adjustments or additional bat-
teries;

Without directional properties or a horn;
And at a price that is revolutionary.

Sound from it fills the entire room, the
notes clear and round and mellow. No
need to cluster round. Every note
comes in at its true musical value—in
solo, duet, chorus, orchestra and drums.

Your own radio set—no matter what
circuit nor how many tubes—needs the
Crosley Musicone; and until it has this
instrument, it can never give you the best
that its maker built into 1t.

Ten thousand radio dealers are now dis-
playing and demonstrating the beautiful
Crosley Musicone.

By all means hear it, and know for the first
time what real radio music is. Then equip
your set with this beautiful, compact repro-
ducer and no other. Write for complete
description.

The Crosley Radio Corporation, Cincinnati
Powel Crosley, Jr., President
722 Sassafras St. i

Guarantee

Dealers are authorized to sell
the Crosley Musicone on five
days’ trial in your home,
Satisfaction guaranteed or

money refunded upon return. Add 109, West of Rocky Mountains.

The Crosley Musicone is artistically

Crosley manufactures receivingisets beau’lfld an ornament in any home.
which are licensed under Armstrong
U. S. Patent No. 1,113,149, and
priced from $14.50 to $65, without

accessories. .

Crosley owns and operates station WLW,
Cincinnati, the first remotely controlled
super-power broadcasting station.
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| indoors!

Take your Joud speaker outside
when it’s too warm to dance—or
even to sit and visit—in the house.

S ROL T
204.

ension Cord

“Superior-as ifs name implies”

You lose no volume through a
PREMIER Cord. It's  tightly
braided for maximum wear, will
not break, kink or fade and adds
much to your radio enjoyment.
Price $1.75, complete with Univer-
sal plug.

At your dealer’s

—or arife us.

CRESCENT BRAID CO., Inc.

Makers of Extension Cords and Battevy
Cables for Radios

Providence, R. 1.

Dance on

Your Porch

Matched

$2000 Guaranteed

ALL TYPES
Specéfy typéowen ordering.

P . 0. .

* “ OHIO RADIO SALES

723~-H Rose Bldg. CLEVELAND, OHIO
g

%

Meter
Tested

We ship Parcel

=

TR o KD 1 O

A Year Ahead
The set with the air telephone directory

The Dayton Fan & Motor Company
DAYTON, OHIO
bargains in standard radio sets,

E REE kits and parts. WWrite today.

WESTERN RADIO MFG. CO

Big catalog containing hundreds of

138 W. Lake St. Dept. 3-7 Chicago

which I have tergned the bite point. When
the indicator needle passes the bite point,
I press the corresponding push-button, and
the line is quickly coiled in. The minute
the fish is drawn over the top, it is dropped
into a net. If it escapes, this blue light
flashes; if it is captured, this red light
glows. After falling into the net, a sepa-
rate transmitter automatically transmits to
this large dial the exact weight of the speci-
men. When I find myself to have reached
the limit set by the law, I throw in this
switch, which coils in all the lines and starts
the motor which pulls in the cable fastened
to the float. Thus, I can seat myself com-
fortably in this room, and by merely watch-
ing the dials. and the fluctuations thereon I
can tell when I have a bite. All I have to
do is watch close and press quick, although
I could dispense with the buttons entirely,
should T so desire. However, their pres-
cnce makes it more sportsmanlike. I shall
demonstrate it to you.”

He sets the outfit in action, and we waits
for a nibble. Pretty soon the third dial be-
gins to move. Suddenly it passes the bite
point. The Master pushes the button; a
red light flashes, and the large dial records
the weight—three pounds, eight ounces.

“So you see I can enjoy all the thrills
of fishing without leaving my work,” says
Jerry. “Rather novel, isn’t it?”

“All T can say is, this beats the gag about
Jonah,” T grins.

Soon Jerry’s busy at something else. “And
what’s this?” I inquires, pointing to a dig-
nified-looking panel and an immense circle
of porcelain. “I suppose this is used to find
out Why Girls Leave Home, in five parts?”

The Master muses a moment. “That's 3
rather odd thing, Joe,” he says, abstract.
“T think your knowledge of the theatre will
serve me no small amount. Will you help
me?”

“How'd you guess?” I
“Spread the info.”

. “Joe, are you familiar with street carni-
vals?” .

“Am I?” I asks. “Boy, I got these leather
bellows selling soap on many a midway.”

The Master’s pleased. “Fine,” he says.
“And how are you on gambling devices?”

“Outside of draw poker, not so good,” I
states. “But do you mean crooked ones—
three-card-Monte men, or pea-under-the-
shell guys?”

“Roughly, yes,” says Jerry. “There’s a
carnival exhibiting up the island a ways
that’s due here tomorrow. They have a
gambling device that absolutely defies any
form of detection. It is apparently, yes,
obviously square and above-board, yet it can-
not be beaten successfully. I have a vague
idea as to how it may be controlled, and
shall need your help all day tomorrow.”

“O. K. with me,” T says. “What's the
thing like?”

“It consists of a base of solid porcelain,
eight inches thick by six wide and two feet
long. This base supports in a vertical posi-
tion a circle, or rim of porcelain about two
feet in diameter. You will notice a similar
one here on the bench. I have made mine
nearly the same size as the original, it
being three inches thick by four wide. In-
side this large rim rotates a wheel, also of
porcelain, the rim of the wheel coming with-
in an eighth of an inch from the large out-
side rim. The game is a variation of rou-
lette; a pointer on the wheel stops or does
not stop on one of the sixty spaces on the
outer rim. The only possible method of
control would be the use of magnets, but
this is clearly not the system, since the por-
celain base rests on plate-glass posts, and I
have closely examined these, and there are
no wires of any kind. In. fact, the device
works while T am holding it in my arms.”

“What's vour idea of it?” I inquires.
“Could it be radio?”

replies, eager.
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JEWELL
Lightning-Arrester

(Approved by Underwriters)

Carried in Stock by z
Leading Radio Dealers
in U, S. and Canada

Jewell Electrical Instrument Co.
© 1650 Walnut St., Chicago

&l Easy to Install
g, Easy to Tune

ROUDFO(T

LOW LOSS
3 CONDENSER

Just a half-inch hole drilled in your panel is all
that Is necessary to install the Proudfoot. And after
it is mounted it can be tilted to the most efficlent work-
ing angle merely by loosening the locknut.

The Proudfoot tunes Jjust as easily as it mounis.
Rough adiustment is made by turning the whole knab.
Vernier adjustment is made by turning the pointer
section only. Sccond scale gives definite vernier read-

ing. DMade in the following sizes and favorably priced.
Number With Vernier Without Vernicr
of Plates M. F. C. Dialand Knob  Dial and Kneb

13 00025 3.75 £3.25

17 .000335 4.40 3.90

23 L0005 4.50 4.00

43 .001 5.73 5.25

Get one at your dealer’s today. If he cannot suprly
you write us. Circulars on request.

CRUVER MANUFACTURING CO.
2456 W. Jackson Blvd. Chicago, Ill.

Build Your Own
RADIO RECEIVER
and Save Money }
Revolutionary Method!

SEND FOR BIG KIT CATALOG
and learn how. (See big advt, on page 12.)
Radio Specialty Co., Div. 679G, 245 Greenwich St., N. Y.

KNOW INSTANTLY THE ACTUAL TIME
ALL AROUND THE GLOBE
at any hour, day or night, with
“FIND-ME-QUICK’ WORLD’'S TIME INDICATOR

Durable, useful gift for old and young. Indispensable
for every DX Radio Fan. Valuable advertising novelty.

Practical Vest-Pocket Size, 25¢ Postpaid
§2 Per Doz., C.0.D.; Quantities Liberal Discount.
RADIO CHART BUREAU Fresno, California

'HUDSON-ROSS

Wholesale radio only.

One of the First and still in the lead,
Write for discounts.

123 W. Madison St. Chicago
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This Amazing New-Type
Coil is Revolutionizing
Radio Set Building

ODERN electrical science

has discovered a new
principle in radio frequency
amplification—a new improved
transformer that gives the most
amazing results.

It is known as the Erla Cir-
cloid. Simply clip the coupon
below—and let us send you the
complete technical story.

4 vital improvements

The story of Circloid advan-
tages is a fascinating study—
even for those who are not in-
terested in the technical side of
radio.

As practically everybody
knows, in the ordinary radio sct,
not only the antenna but the
radio frequency coils themselves
act as pick-up devices of broad-
casting signal. This is one of
the chief causes of what most
radio fans call “broad tuning.”

With Erla Circloids, inde-
pendent pick-up of signals by
the coils is completely done
away with. Selectivity of the
receiver is always at maximum.
Sharp tuning and less interfer-
ence are the direct result.

Static disturbance has been
reduced to the very minimum.
For everybody knows that static
has no particular wave-length.

It invades them all. And be-
cause the Circloids have no
pick-up qualities, only such

static as happens to be present
on the exact wave-length to
which the receiver is tuned can

EFLA CIRCLOID

Radio Frequency Transformer

*Trademark Registered

=

Three Great
Advantages

1. The absence of an external field
eliminates the effect of the coil
upon nearby coils or adjacent
wiring circuits.

2. The Circloid has no pick-up

quality and is rendered immune
from outside electrical influence.

3. Its efficiency is higher than any
other type of coil and losses are
unbelievably low.

The New
Erla Balloon
Circloid Radio
Frequency
Transformer
and Coupler

Patent
Pending

$4.00
come through. Thus here at
last is a radio set that offers new
delights in summer-time radio.
No other receiver can provide
such perfect freedom from an-
noying interference.

Another Circloid improve-
ment is greater stability—
smoothness of operation and
ease of control.

The tendency of conventional
receivers to squeal and howl un-
controllably is due to excessive
feed-back between coils and
wiring circuits.

With Circloid feed-back of
energy is eliminated between

coils and confined solely to the
wiring circuits where it is sub-
ject to complete control. Thus
perfect stability is obtained.
Oscillation that is sudden and
violent in the average receiver,
making it necessary to start tun-
ing all over again, is now con-
trollable. Just the slight turn
of one control and it is comple-
ly controlled.

But the most important of all
Circloid improvements 1s its
effect upon tone quality. Any
radio engineer will tell you that
excessive ‘‘feed-back™ is the
greatest cause of distortion or
blurring.

And Circloids, because they
have no external field, eliminate
stray feed-back effects and do
away completely with this prin-
cipal source of tonal distortion.

Only with the Circloid prin-
ciple can supreme musical clar-
ity and fidelity of reproduction
be obtained. No other radio set
can offer you these exclusive ad-
vantages. INo other set can offer
these supreme achievements.

4 ways to buy the Circloid

Erla Circloid Transformers
are offered for sale, $4.00 each—
in kits of three, $12.00—in kits
of three with Erla Condensers,
$21.50 — and in Factory-Bilt
Kits, $49.50. They may be ob-
tained direct from your nearest
dealer. Or write direct for de-
tailed information.

Electrical Research Laboratories, Inc.
2502 Cottage Grove Ave,,
Chicago, Til.

Gentlemen: Please send me detailed infor
mation about the new Erla Balloon Circloid
Transformer.

|
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“HAMMARLUND, JR™

The Precision Midget

HIS new member of the Ham-

marlund Precision Condenser
family was born early in April.

Midget, though he is,
recognize all the famous family
characteristics: Sturdy build, com-
pact design, smooth operation and
dependability.

you will

He has the same soldered brass
plates, the same aluminum end-plate,
the same minimum dielectric (only
one small strip of hard rubber), the
same clock-spring pigtail, the same
smooth-running bearings and a new
feature—dne-hole mounting.

You will find him helpful in-any
good radio set and a handy assistant
m the experimental laboratory.

Use him for capacity antenna
coupling, tuned tickler regeneration,
capacity regeneration, neutralizing
tube capacities, audio tone control,
etc.

Maximum Capacity, .000032
Minimum Capacity, .000004
$1.80 at all good radio dealers.
Price includes Bakelite knoh, but

as rotor shaft is standard, any
other kuob or dial may be used.

Write for folder describing details and
contatning diagrams of various uses.

Hammarlund Manufacturing Co.

424-438 W. 33rd St., New York
Export Offices: 375 Broadway, New York

Foe Bettoe Radio’
ammarilund

PREC/ISION

CONDENSER

Copyright March 17, 1925,

W ALBERT MER. GOy CHICAGO

“That's my idea at present, substantiated
by the fact that the owner refuses to let
anyone enter the rear half of his tent. Radio
control would be possible, but how to prove
it without attracting the attention of the
operator? Tt took all my strength to lift
the apparatus; it is entirely likely there may
he concealed mechanical or electrical con-
trols within the porcelain. That remains to
be seen.”

“But what’s the excitement about?” I
asks.  “Surely, this guy ain’t operating an
out-and-out gambling tent and getting away
with it 2"

Jerry smiles. “Of course not,” he says.
“The affair in the. beginning was a candy
raffle, and this disguise is still used dur-
ing the day. You sece, a party of rich peo-
ple saw the wheel, and were impressed with
it as a new means of gambling. They of-
fered—in private—to play for money with
the concessionaire. The bets waged high,
and the wheel lost little. The players were
too good sports to tell the police. They
asked me to investigate it; if it's fair, they
have no complaint, but if they've been cheated
—weil, that's another thing.”

1 see,” 1 says. “During the day he uses
it for a candy raffle, you say?”

“Yes. He charges ten cents a spin, giving
away a cheap box of candy with each twist
of the wheel in order to evade the law.
Each of the numbers on the wheel is rep-
resented by an article of some sort. The
usual run of such things—dolls, canes,
watclies, and so on. Thirty of the sixty
spaces call for prizes; the other thirty mere-
lv net the gambler the cheap candy. This
part is as fair as anything of its kind. The
candy raffle being, of course, merely a blind
for the gambling.”

I'm curious. “How long have pcople been
gambling with this wheel?” T inquires.

“About two weeks,” answers The Mas-
ter. “A party of voung folks first saw i,
[ believe. Why?”

“Oh, nothing, as yet,” T savs. “Just
wanted to know. Might come in handy, vou
know.”

“Then you’ll meet me tomorrow, about
one-thirty,” says Jerrv. “We'll have to do
a little experimenting.” .

So the next day I breezes over to The
AMaster's and helps him into a trick suit
wherein is concealed a highly compact re-
ceiving outfit. Jerry puts on a single re-
ceiver, feigning deafness, and we stands in
front of the wheel.

After about ten minutes Jerry draws me
aside.  “I can detect nothing,” says Young
Sleuth. “I've an idea they're not using the
radio on the candy end of it. Joe. you get
chummy with the concessionaire and try to
place a few cash bets.”

This takes an hour or so, but finally the
operator agrees to let me play a coupla
twenties on number thirteen. He covers up
the money end and acts as if I'd just paid
my dime.

“The gentleman bets on thirtcen,” yells the
concessionaire. “Flere you are, ladies and
gents, a real sport, takes a chance on thir-
tecn.”  Zip! And the wheels that never
tails stops on twenty-seven. “Try ’em right
over again, folks! Only a dime, two nickels,
the tenth part of a dollar!”

I notices that he’s yelling a lot louder
than he did before. I goes back and con-
sults The Master. He's excited.

“It’s working,” he says. “All T need t»
complete my records is two more tests. Joe.

)

_bet on twelve, and then fourteen.”

T dees, and loses.
The Mlaster.

“Well?” T asks.

“I've got them!” says Jerry, quick and
sure. “They're using radio to control their
magnets, and [ think T've got their wave-
lengths. T'll trv tonight and see what I can
do to influence the wheel. Meanwhile. vou

Then I goes back to
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A Pleasant Surprise Awaits the User of
the A.C.H. Sharp Tuner Dials

Money Back Guarantee
Price 3-inch size....$2.50 Price 4-inch size....$5.00
Kegular fitting 5/16 shaft % and 3/16, 5¢ each extra
EXTRA ADVANTAGE OF THE A.C.H.
. Can be attached or removed frem any instrument.
2. Rough tuning same as any dial
. Movement so fine that the eve cannct detect but the

ear camn. i

4. Automatically locks instrument so no jar can dis-
turb it.

3. Dial grounded reducing the bedy capacity to a

minimum,
. Special dial 2 graduations where ordinarily one.
Mail Orders Sent Prepaid in U. S, A.

A. €. HAYDEN RADIO & RESEARCH CQ.
25 E. Battle St., BROCKTON, MASS,, U. £. A,

=3

TELMACO P-1 Receiver .
Four Tubes Do the Work of Seven

The peer of portables in size, weight, ease of tuning,
selectivity, distance, volume, workmansbip and price.
Acrial, loud speaker end_batteries self contained.
Complete with tubes and batteries, $125
§143.56. Receiveronly . . . .

P-1 Kit Saves You Money!

Our offer of the Telmaco P-1 Receiver in kit form hag
mect with enthusiastic reception, This containg all
parts, as built by us, including case, drilled and en-
graved panel, and illustrated instructions. $80 00
Complete kit 5 . 3 . PR -

Ask your dealer or write us. Descriptive folder free.

) Radio Division:
TelephoneMaintenanceCeo.
206 So. Welis St. Dept. B Chicago, 115,

] S sl

T i

We Repair all Stand. Makes of Tubes $1.50
U.V. 202 Repaired, $3.00
Atl Tubss Guaranteed to Do the Work
Radie Tube Exchange, 200 Broadway, N.Y.
All Mail Orders Given Prompt Atfention
Orders Sent Paveel Post C. 0. D

types

Specialists - in' the t':'l;'l'l:lul'a.xru_re of “all
. of radio coils

Insure your copPy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.
Experimenter Publishing Co., 53 Park P!, N.Y.C.
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recharge radio

Don't wait until you've bought
batteries and then learn by bitter
experience that they are running
down every few days.

Before you buy, let the Prest-O-
Lite Radio Chart help you select
batteries that fit your set and guar-
antee ample current and convenient
intervals between chargings.

This section of the master chart
shows you how to select “A” Bat-
teries for all 5-volt tube sets. Use
either of the two sizes of Prest-O-
Lite Batteries recommended for
your set, depending on the days’
service you want between chargings
(based on the average use of your
set of three hours a day). You will
find the larger capacity battery
more desirable unless facilities for
frequent and easy recharging are

New York

How often should you

storage batteries?

provided. To select “B" Batteries,
and A" Batteries for peanut tubes,
see the complete Prest-O-Lite Chart
at your radio dealer’s.

Prest-O-Lite Batteries are de-
signed expressly to supply the un-
varying current your set must have
to develop maximum distance, clar-
ity and volume. Special structure -
plates and high porosity separators
are features that help these splendid
batteries get the most out of your set.

Prest-O-Lite Batteries offer you
truly remarkable savings. Though
standard in every respect, they are
priced as low as $4.75 and up. They
last for years and are all easily
rechargeable. See them at your
dealer’s or write for our booklet,
“How to fit a storage battery to

g your set—and how to charge it.’
THE PREST-O-LITE CO., Inc., INDIANAPOLIS, IND.
San Francisco
In Canada: Prest-O-Lite Company of Canada, Ltd., Toronto, Ont. ‘

Write today for
this free booklet

Whether you have a
one-tube set or most
advanced multi-tube
outfit, you'll find a fund
of interesting informa-
tion in our booklet,
“How to fit a storage

and how to charge it.”

This booklet gives
you the complete Prest-
O-Lite Radio Chart—
technically accurate rec-
ommendationscover-
ing both “A™ and "B”
storage 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.
Writeusat Indianapolis,
Ind., for your copy
right now.
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Biggest dollars
worth in

1.C.S.
RADIO

HANDBOOK

Compiled by
HARRY F. DART,
E.E.

Formerly with the
Western Electr.:
Co., and U. 8.
Army lnstructor

of Radio.

Technically edited
by F. H. DOANE

514 PAGES—ONLY $1

NE of the most complete books of its

kind ever published. WWritten, com-
piled and edited by practical radio experts
of national reputation. Packed with con-
cise, sound information useful to every
radio fan—from beginner to veteran hard-
toiled owl. Contents—

Electrical terms and circuits, antennas,
batteries, generators and motors, elec-
tron (vacuum) tubes, most receiving
hook-ups, radio and audio frequency
amplification, broadcast and commercial
transmitters and receivers, wave meters,
super-regeneration, codes, license rules.
Many other features,

Just mail the coupon with a dollar bill and your
name and address, and this 514-page I. C. S. Radis
Handbeek will be sent t%dyou by return mail. Not:
"e other good books listed below at low prices,

[ e e e e e e e e e e e e e

INTERNATIONAL CORRESPONDENCE
SCHOOLS

I cnelose § for_which send me, post-paid,
the Handbooks marked X, at $1 cach. It is under-
stood that if I am not entirely satistied I may
return them within five days
my moncy.

JRADIO HANDBOOK, 514 PAGES, 1
B,\utnmohilc Trandbook, 354 pages -

Electricai Handbook, 414 pages - -
EChcmislry Hamdbook, 318 pages -

]
|
Box 8284-E, Scranton, Penna. |
I
|
|

and you will refund

Pharmaey Handbook, 321 nages « - -
Traffic Handbook, 3%6 pages - « . .
Building Trades Handbook, 409 pages -
[ Machine Shop Handhook, 335 Pages -
Salesman’s Handbook, 332 pages - -
D Advertising Handbook, 413 pages - -
[ Bookkeeper’s” Handbook, 302 ages - -
Civil Enzineer's Handbaok, 411 pages -
Steam  Lhagineer's Handbook, 293 pages

i b L T YV Y
LT T Pt Yt P e

Name.

Address.. S

Enclose $1.50 for coch book if you twant the
Leathcroid binding.,  All of the abore books can
be had in this binding ercept the Traffic ””"“WU

ard the Building Trades Iandbook.

[ o e e e e e e e e e e

get (ushion your Set!

< H Stop tube vibration! Prevent
. sct from marring furniture!
Used under set or tube shelf,
Made of pure wool felt.
Sct of 4 Radiofeet, mcluding attaching serews or
washers sent postpaid anywhere in the United
States or Canada for $1.00. Do not send stamps.
Specify dark red (mahegany)or brown(oak)color

NEODYNE ASSOCIATES

SUPER-HETERODYNE

3121 Benenson Building
165 BROADWAY, NEW YORK
Ultradyne—Haynes Griffin—Remler
Dealers: Send for DHicounts

19

N

HUDSON-ROSS

123 W. Madison St. Chicago

|

sec if you can buy out that peg-and-ring con-
cession right across the midway. In fact,
you must get that one, and no other. And
you might get acquainted with the people
aronnd here, so as to avoid suspicion,”

Which is a pretty sudden order of its kind,
but I manages to make the grade. I hap-
pily discovers the owner of the carnival is
an old buddy of mine, and he sces to it that
the desired location is mine, not knowing,
of course, why I wants it. [ tells him I'm
dyving to get back in the old game. So I
takes charge of tlie swindle, and sorta gets
to like it, for old time's sake. Also, I'm
doing a fair business, so 1 stays on for the
cvening.  Disguised in 2 plug hat and a
flourishing mustache, nebody’ll know me, so
Doris won't get curious. About seven The
Master comes in the back way, and I lets
an assistant handle the concession and helps
Jerry set up the duplicate ring and controls.

After it's all set 1 goes across the street
and watches the wheel, Somebody bets on
thirteen, which cails for a kewpice doll. I
signals to Jerry, and the wheel stops on
thirteen.

The cuncessionaire ain’t the least disturbed.
“Thirteen wins,” he yells. “Pay the lucky
gentleman, and sell him another chance!”

This sets a deluge for thirteen, so 1 waits
till  another innocent trys  twenty-three,
Wham!  The gentleman wins!

I goes back and tells Jerry he's got it
figured O. K. Then we waits until the car-
nival cluses at midnight.

It's aiter hours when the big money’s lost.
Tonight several of the hcaviest losers are
coming, at The Master's request, to try and
recoup their fortunes. \When they arrives,
the operator closes the fent flap. Being a
fellow concessionaire, I'm admitted to watch,
also to bet a little, for harmony’s sake, along
with one or two other carnival men,

The bets come and go slow now, so I
goes back to Jerry and tells him to watch
my hand, since I'm forced to usc the one-
arm semaphore to let him know the number
called.  We're all set, and a bet's made on
eighteen.

I signals the number to Jerry. The wheel
is spun, and stops—on six.

“Try ‘em right over, gentlemen,” says the
operator, collecting his cash.

I goes back to Jerry. “Say, didn’t you get
me*” I asks.

“Certainly. You said cighteen.”

"It stopped on six.”

Jerry’s puzzled and excited. “I can’t un-
derstand it,” he says. “Joe, make once more
attempt to sce in his rear tent.”

goes around to the back and finds a
tall packing box. 1 gets up on this and peeks
through a slit.  The room’s practically
vacant. Just as I'm about to get down some-
thing tells me to look behind mic. I docs,
and finds myself face to face with the
wickest-looking gat I ever lamiped.

“Reach for the sky, bo,” says the pro-
prictor of the weapon. Do I reach for it?
Man, I gets it! I starts (o get down.

“Stay up there, you.” says the bandit,
going through my pockets in a manner so
thorough it’d make Doris ashamed. 1 ain't
got much on me, my coat being in Jerry's
tent.  This bozo gets a few bucks and backs
off. telling me to keep my mitts elevated
or he'll make me an understudy for a Swiss
cheese.  So I holds my hands aloft. As
soon as he's gone I brings my trembling
digits carthward.

In so doing my palms comes across one
of the guy ropes. I grasps this to steady
myself, when I feels something odd abont
the rope. I lights a match and looks.
Around the rope is wound number eighteen
bell wire! All of a sudden jt comes to me,
clear. I takes out my knife and cuts the
wire.

I rushes back to Jerry.
ready,” I says. “When I
the gas.”

“Keep your eves
signals, give her
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HOWTO MAKE
PRACTICAL RADIO
RECEIVING SETS
o, . -

Get this handy |||
radio guide to
= the construc-
tion of stand-
Il ard practical
receivers

| The radio constructor who wants

= |
—

to be safe and sure in the build-
ing of his radio receiver, wheth-
er it be a crystal set or some su-
per circuit, should have this E. I.
Company book at his side. This
book contains a varied selection

of the most practicable radio
h hookups in use today. Each 1
hook-up is described in detail
starting from the general char-
acteristics of the set and then
giving wiring diagram and all
further information that is nec-
essary to the final completion of
the receiving set.

This book, like all E. I. Com- r
pany books, is thoroughly practi-
|I cal and modern in every respect.

It is written in plain language
so that every one can understand !l
it and all wiring diagrams are

made as simple as possible.

J! PRICE 2

¢ L

SOLD AT ALL NEWSSTANDS
AND RADIO STORES

I Book No. 2 How To Make Practical
Radio Receiving Sets, size 5Yix734

| E.l.(k)mpanyc'eE

inches, 64 pages. Profusely illustra-
ted. bound in stiff cardboard two-
color printed cover.

You can obtain one of these books
at your local Radio Dealer or by
writing direct and enclosing 25¢ to

Sole Distributors

CONSRAD COMPANY, Inc.
' 233 Fulton St.,, New York, N.Y.
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% READY 22 YEARS
WHEN RADIO CAME

HERE is one radio set that rode into the in-
dustry on half a million automobiles. That
set 1s the Atwater Kent.

A quarter of a century ago we built our
first Ignition System for automobiles and
motor boats. That business grew and grew.
Its growth expressed the confidence of lead-
ing motor manutacturers and of owners that
we were truly trying to produce “the spark
that couldn’t fail.”

And when radio came, it called for the same
sort of manufacturing machinery, performing
the same operations and run by the same ex-
perienced hands.

Perhaps the fact that we were ready, coupled
with an earnest desire for precision and care,
explains the confidence with which the Radio
Industry regards Atwater Kent Receiving
Sets and Radio Speakers.

ATWATER KENT MFG. CO.
ﬁ T/zz'/a(/e/p/zz'a A
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The Difference—
When Using AMPERITE

AMPERITE the “self-ad-
justing rheostat’’, automatically con-
trols the flow of current, and makes
hand controlled rheostats cbsolete.

Permits the use of any type of
tubes or any combination of tubes.

Specified in every popular con-
struction set.

For perfect results you must use
AMPERITE for filament control,
Price $1.10 everywhere.

RADIALL COMPANY
Dept.R.N.-12, 50 Franklin Street, New York City

Write for

FREE
Hook-ups |

[PERITE
s right amperes”

“mean

RadioReceiver
Catalog

Own )
Kit With-T%
out Money
Go Into
Business
For Yourself
Book
Explains How

Receiver Kits of one to eight tubes, which you can
build in Trom one to several hours by the aid of,our
NEW “NO-SOD-ER"” _SYSTEM wt does away with
bus bar and solder. T'se only screwdriver and pliers.
Please see big ad., page 12.
No money in advance—goods sent on approval—we
pay transportation—satisfaction or money back.

RADIO SPECIALTY COMPANY
Kit Div. 679B, 245 Greenwich Street, New York City

b2 - .
It’s Easy to Build Things
—when your ripping, mitering, grooving,
cte., are done on the

Boice-Crane Handisaw
Made in three sizes. Swings saws as large as 87
to cut 21%” stock. —Attachments fer grinding, dado-
g, sanding. Driven by any % to % h.p. motor
attaches to light socket. Sold with or without motor.
Write today for de-
seriptive  catalog of
1iench Saws, Drills,
Jointers, Band Saws
and the Boice E-Z=
Pay Plan.

W. B, & J. E. BOICE
Dept, 807-A

Toledo, Ohio
Valley éitrses
U cChargers
' The Charger With
Ten Points of Superiority

Mfgd. by Valley Electric Co.,
St. Louis, Mo. Sold by

Radio Dealers Everywhere.

e

Contains offers of large number of unequalled Radic |

The bunch inside are still arguing. Then
I steps in.

“Well, fetllows, here goes my night’s earn-
ings on number thirteen,” I states. “Any
of yvou tin-horns*game enough to come in
with me?”

This is a man-to-man challenge, and they
makes their biggest bets. When we're
thrdugh, there’s five thousand dollars bet on
a ten-to-one shot. Then I signals Jerry, and
the operator spins the wheel.

The gentlemen are sports!” calls the oper-
ator.  “They risk their all on the turn of
a wheel! The turn of a wheel! Watch
closely, gentlemen, and sec the wheel stop
on N

The concessionaire’s {ace turns white, then
red, then purple. Ior the wheel stops on
thirtecen!

I tells the boys to figure it out and beats
it to Jerry.

“Follow me,” 1 orders.
flashlight !”

We goes around to where the broken
wire is. It ain’t but a few minutes’ work
to trace it across the street to an apartment
house. In a few more minutes we finds the
room.

I knocks, and a voice that sounds sorta
familiar says to come in. We does, The
Master with his Colt all curried. The con-
trol stuff is there, all right. Then I gets
the jolt of the evening.

“Why, goodness goshuess, if it ain’t my
little radio friend, Sir Arthur Haviland!”

And T'm right. In his shirt sleeves, and
minus his half-hearted specs, he don't pre-
sent such an imposing appearance. \We're
onto him, and The Master calls the cops.
We hides in the room, keeping Haviland
covered. Pretty soon there’s a knock, and
the operator enters, mad as a broadcast
listener during a ham convention. He thinks
he's been double-crossed, but we proves his
error. Eventually the police comes, and
we're rid of our prisoners.

We goes back to the tent and gets our
money. Jerry takes the gambling wheel and
we loads our stuff onto lis truck. As we're
riding home, The Master spcaks.

“But just how'd you find that wire, Joe,”
he asks.

I explains about the hold-up. “The minute
1 saw that wire, everything was explained.
In order to divert suspicion, they had their
controlling outfit a block away, using a
microphone transmitter and a telephone sys-
tem to keep in touch with each other. That
explains why the operator yelled so loud and
often.”

Jerry smiles approvingly. “Very good,
Joe,” he says. “And their transmitter was
so much larger than mine that it drowned
mine out. That explains why my set worked
earlier in the evening, and not later.”

“How about their machine?” I asks.
“Iiave you smashed it up yet?”

Jerry laughs. “That won't be necessary.
I know how it worked. The principle of
magnetic attraction, with magnets, radio re-
ceivers and batteries all imbedded in the
porcelain. Extremely clever.”

“Yeh,” I says.

We're quiet a moment. Then I laughs.
“Pretty good,” I says. “But the Dbest part’ll
be when I tell Doris about her nobleman.”

“Nobleman?” repeats Jerry.

I explains about Sir Arthur.

“He didn’t understand when you called
him a fan?” queries Jerry. “How odd!”

“Oh, he understood, all right,” I assures.
“His part of the game was to pose as a
crowned head and entice folks down to the
wheel. Clever.”

The Master’s musing. “By the way, Joe,
how much did vou lose in the holdup?”

“Exactly thirteen dollars,” I grins.

“Bring a pocket
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COMPLETE K
e i
it - dats on the who!
"‘ﬁﬁ%ww on_Includt
it R e Princelesr e

rish on petalls Dicke
of Symbolse

FrETE RaDIo L

EDUCATION

IN 5 VOLUMES

Theory, Design, Construction,
Operation and Maintenance

LeEAarRN AT HoME

These five component parts of a complete
Radio Instruction Course are outlined in
five volumes that contain not merely the
\ essentials as so many hooks do, hut more.
| they contain all that any modern up-to-the-
minute textbook on any subject would cover.
They are in themselves a COMPLETE radio
¢ education teaching every possible portion of
Radio science.

Size of each book_ 6 by 9 inches, hand-
somely hound and illustrated with charts,
diagrams, descriptions of equipment, etc.

SEND NO JMOXNEY for these books.
Just forward your namc and address. We
send you the hooks at once. On receipt of
same you pay the postman $1.97 plus a few
cents postage and then they are yours.

Distributed by

The Consrad Co.

233 Fulton St. New York, N. Y.

The Coil
Without
Losses

Breaks through loeals,
gives a calibrated set,
inereases selectivity and
volume and has tuned
Hawaii from Philadelphia.
4 wiring diagrams for 4c

“in stamps
U.S.ELEC. CO..211 E.Sixth St., Plainfield, N.J,

= ““Radio’’ with Volume and Distance
9 A “COLYTT" Adjustable Grid-Leak
)

improves receiving. Proper value of leak
in grid circuit—gives greater distance —
louder and clearer signals.

Trya ““COLYTT " Grid-Leak tonight.
MONEY BACK GUARANTEE. Sent
postpaid with full directions for $1.00.

R.N, COLYTT LABGRATORIES
865 West Washingion Street, CHICAGO. 1L
Insure your copy reaching you each month.

Subscx:ibe to RADIO NEWS—$2.50 a year.
Experimenter Publishing Co., 53 Park PlL, N.Y.C.
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CULTRA-LOWLOSS

CONDENSERS

Showing stations “Bunch-
ed” as they are Jound on

a 100 degree dial using \
any ordinary condenser.

The location of the Mmcj
stations on the same dial
using Ultra-LowTloss Con-
dcnscrs‘—“sprc:ul," simplt-
fymng tuning.

HE day of tedious fumbling about for vour stations is past—science has been
brought into play. Now, with the Ultra-LowLoss Condenser you can
instantly tune in on any station as easy as turning the hands of a clock to the hour.

With one station of known wave length located on the dial, all others can be
found instantly. Each degree on a 100 degrec dial represents approximately 374
meters difference in wave length. This applies to both high and low wave
ULTRH-VGRI)IER lengths, Other than 100 degree dials vary accordingly.

TUNING CONTROL

This simplification of tuning is made possible by the new Cutless Stator Plates
to be found only in the Ultra-LowLoss Condensers. Every feature of the

Simplitics radio tuning. Pencil record Ultra-LowLoss Condenser was developed with one predominating purpose—to

o S“‘:“’“ 0:; ”‘T_ dl‘“l‘"lt]‘“"“’aft“‘“ 5““,; overcome losses- common in other condensers. Designed by R. E. Lacault,
ply turn the finder to your penci . ) ) ) - :

TRAR alEon e ke e e e originator of the famous Ultradyne Receivers and Ultra-Vernier Tuning Controls.
ly. Easy—unick to mount. Eliminates At your dealer’s, otherwise send purchase price and you will be supplied postpaid.

fumbling, guessing. A\ single vernier
control, gear ratio 20 to 1. Furnished Design of lowloss coils furnished with cach condenser for amatcur and broadcast wave

clockwise or anti-clockwise in gold or lengths showing which will function most efficicutly with the condenser.
silver dinish.
Silver $2.50 Gold $3.50 To Manufacturers Who Wish To Improve Their Sets
Mr. Lacault will gladly consult with any manufacturer regarding the application of this
condenser to his circuit for obtaining Dbest possible efficiency.

This seal on a Co N D E_ N S E R

radio product is

b o i B PHENIX RADIO CORPORATION,  113East 25th St.

\ of * Lacault de-

sign.

\\v
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"ON ONE TUBE

BIG FREE BOOKLET tells the story.

Cali-
fornia users of CROSS COUNTRY CIRCUIT
hear Atlantic Coast, Canada, Mexico, Cuba and

Hawaii. Our new plan makes this set easiest
and cheapest to build. One hour puis in oper-
ation. One tuning control. No soldering. Any
Novice can do it. BOOKLET FREE or com-
plete instructions 25«
WHAT USERS SAY
EAST—Am more than pleased with the parts
ovdered from you. The {irst night I hooked it
up and reccived Omaha.  Since then Minne-
apolis and Los Angeles. It works better with-
out amplification than most sets with two
stages. —Donals, 8. C.
WEST—I am sending you a list of some of the
stations heard on one tube: WSB, WGY.
KDKA every night. PWX, WWJ, WTAM,
WLW every night. CFAC, CHCB. XNot long
ago I purchased another set of parts from you
and first night got WGR, Buffalo, and KDKA.
—Tone, Calif.
NORTH—Received coils OK today. If1I have
sanie results with these thHat I had with last
will be wanting more.. I am 1,500 miles from
nearest station and have picked 56 to date.
Chicago, Havana, Mobile, New Orleans and
TWO IN ENGLAND. Lunenburg. Canada.

Vesco Radio Co. oagtanD CALir.

T

E TR T

A five-tube,
tuned radio
frequency set
equalized on
all wave.
Iengths to give
great power,

distance and
volume. Con-
sider its per-

formance, its
appearance
and its price.
No wonder it is mak-

ing radio history =
wherever it is dem-

onstrated. 4
At Better Radic Stores Everywhers

RICHARDSON RADIO, Inc.
128 University Place, New York City

ERY ~—
gk~ A. C. POLARIZER

Uses Electric Light Current—saves your recharging
costs and bother. First smell cost of Blax is last.
Nothing to get out of order. Thousands already
giving satisfaction. Ask your Dealer.

$ or send dealer’s name,
E BILL along  with yours ani
. wilt forward C. 0. D.

DEALERS AMD | BLACK BROS, 3
SET MAKERS- WIRE c el
FCR PROPOSITION- | 590 BLACK BLDG.

The MOZART GRAND CO.
Manufacturing fine

Radio Reproducing Apparatus

at 235-49 Elizabeth Avenue,
NEWARK, N.J, U. S. A,

Insure your copy reaching you each month.
Subscribe to RADIO NEWS—$2.50 g year.
Experimenter Publishing Co.. 53 Park PL. N.Y.C.

Ristory of Radio
Patents

(Continued from page 33)

s 3

when a ship is in South Latitude or /fiast
Longitude, where (except in the North Sca)
the ether may be less congested.

There are already available very highly
tone-sclective receivers, relays and recorders
and when, as seems likely, ships will, in cer-
tain cases, be required to transmit certain
specified wave-train frequencies only, such
devices will find a wide application. There
are numerous methods—electrical, mechan-
jcal, accoustic, and their combinations—of
adding the refinement of note to wave-tun-
ing; but their applicability, and consequently

their development, have been retarded, pend-. |
g greater stability of note-governing con--

ditions at the transmitter. The author has
seen the Hall Air-Jet Relay (Figs. 23 and
24) (U. S. Pat. 1,160,072; Br. Pat. 144,250)
satisfactorily operating a recorder, through
jamming which made it almost impossible
for a trained ear to read the desired signals.

(To be continued)

A Non-Radiating R. F.

Receiver
(Continued from page 49)

LU S LR L R L A R 0 O L LT Rt T
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of self-oscillation, where the amplification
1s greatest. .

It may be well to present to our readers a
new classilication of radio frequency am-
plifiers which may assist materially in clear-
ing the atmosphere about five-tube sets.

1. The inefficient iype. This class in-
cludes all receivers which employ resistance

to afford stability to the set.

2. The iefficient type with positive feed-
Dack. This is a considerable improvement
over sets in the first type, for although the
coupling hetween the stages is very loose
and the transfer of energy between stages
relatively small, the efficiency of the tubes
has been raised by the feed-back.

3. The efficient type with negative feed-
haclk. These circuits are built efficiently and
have considerably more turns on the R.I%.
transformer primaries than the first two
types, and are inherently good squealers.
The squealing is stopped by méans of the
negative feed-back.

4. The cflicient type with absorption cir-
cuils. This type is built efficiently, but the
squealing is prevented by absorption circuits
coupled to the tuned circuits. The adjust-
ment must be made on the short wave-
lengths, so that will give slightly less am-
plification on the long waves.

5. The efiicient type neutralised.  This
is the type in which the circuit capacities
have been neutralized by one means or an-
other. It is probable that these circuits may
not operate as close to the point of oscilla-
tion as they might otherwise, although this
technical disadvantage is far outweighed by
the greater efficiency of the circuits.

The first step is the construction of the
radio frequency transformers. Each trans-
former employs a cardboard tube 3 inches in
diameter and 4 inches long. One-half inch
irom one end a winding of 32 turns of No. 24
D.C.C. wire is begun and a space of %4 inch
is left open, whereupon another winding of
32 turas, in the same direction, completes
the secondary. In the space at the middle
of the coil four turns of the same wire are
placed and constitute the primary winding.
The above procedure should be followed in
building the three coupling transformers.
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FOR (QR-E\TEK DISTANCE, VOLUME
AND CLARITY USE

X-L VARIO DENSERS

Endorsed and Used by the Foremost Radie Engineers
. of the Country

MODEL N—Capacity range 1.8 to 20 micro-miero-
farads, for balance in RRoberts two tube, Browning-
Drake, MeMurdo Silver’s IKnockout, Neutrodvne and
tuned radio frequency circuits. Price $1.00

MODEBL G-—Two capacity ranges, 00016 to .00055
and .0003 to .0015 Microfarads, for the Cockaday cir-
cuit, filter and intermediate freduency tuning in super-
heterodyne and Desitive grid bias in all sets. Price $1.50

X-L RADIO LABORATORIES

2425 Lincoln Ave. CHICAGO
Hf your dealer cannot supply you write direct

he Five Tube
Set which
startled
the World !

HASTERPIES

The Greatest Value
| Ever Offered in A
Radio ReCeiving Set

l a’lerJ/ m»
S ILVILIR

Dealers!

Send for our new illustrated dealer’s
catalog, with latest wholesale and re-
tail radic bargains, Also ask for our
attractive proposition to radio dealers
on nationally advertised lines.

SILVER-MARSHALL, Inc.
105C S. Wabash Ave., Chicago

MARSHALL

ATENTS ORD OF INVENTION

BLANK" lefore disclosing inventions. Sénd

model or sketch and description of your inven-
tion for our INSPECTION and INSTRUC-
TIONS FREE. TERMS REASONABLE. Elec- -
trical and Radio Cases a specialty,

VICTOR J. EVANS & CO.
919 NINTH ST., WASHINGTON, D. C.

WRITE for our Four

Operate your radio from your
bump socker with a

- Gould UNIFOWER Battery

for complete information addre s
. COULD 5TORAGE BATTERY CO.

250 Park Avenue New Yori i



www.americanradiohistory.com

Radio News for July, 1923 ' 101

RAGEMCO N

Radio Headauarters for the Finest and BEST Radio Tools

RADIO 1 ‘RADIO
| HANDI-
TOOL

Bends Bus Bar or
wire strips  and
serapes wivre.,
bores and reams
holes, ete.  Tool
consists of 4 in.

w» elfs———llel i is the handiest
Eh_—_—_'mi set of tools ever made

o for Radio Work by
*@ the makers of the
# faacus  CYANKEE”

Tosls, It contains the

M following: 1 Rachet
Perew-driver 2 in,

1 Blade. 5% 1 black japanned handle, to which is attached wire bending

loug  holding all attachwents; 8:
Tlade, 3% x % 1 Blade 234 x % ; 1 Countersink; 2 Sock- | device, with nickeled ferrule and 3 in. loug two sided
et \Wrenches for all <mdll nu 1 Reamer to enLuLe holes reamer. R

in panel from % x '2: 1 Wrench. one end 3-18" square PRICE—No. 702 .....ovuvnnnn. I viive....50c
or_hex. for jack. other 1,7 hes., efe.

PRICE per sef—NO. 700. . ..uiuneenuneessenaenss $3.00

TOOL CHEST

Set  consists of “LOCK-
GRIP’' master handle, 5”
long, black Rubberoid fin-
ish with steel chuck, nickel

HAND DRILL
T h e hardwood x—&\_\\\,

handle is hollow

to  store  drills. pliated, buffed and with the following 9 tools: Saw, brad-
Teanr frame. nick- awl, large screwdriver, file, serateh awl. gimlet, reamer,
eled parts, bhall chisel, small serewariver. Kacli toel of fine steel. drop
hearing three jawed chuck holding and (untvlm" aceu- forged tempered, hardened, and nicely finished. Set comes

rately round shank dritls from 0 to 3-16.  Length of in leatheroid Dox with t

SCREW STARTER
and DRIVER

IIplds any sctew by its slot
with a firm grip, makes it easy

- '._‘ - 3
The Simplest Practical || i 2 M e A

Wor making eves, loops.

bends, and offsets on Bus to place and start screws in difficult places.
inClUding Radiogem’ Phone orably with any factory made set. Lasier to use and more

acawrate than plie ¥ull divections in box. Made of ]
L) pRILL SE
wmenees| DRILL SET

Radio set Made ................................
WIREBENDING
$2 ° 5 0
Bar wir With this device dust the tool for the Radio Constructor. All
any Radio Constructor can IMII\ heavily nickeled and pelished.
and aeriai heavy steel, hlued and finished
PRICE—No. 203
The Complete Qutfit Consists
‘B’ ‘I]'H U T T Composed of 10 straight shauk
HHHU twist drills, fitting all hand
and breast drills, The selec-

TOOL
a complete Radlo Recelver .. wire his set to compare fav- PRICE—No. 304 .................... $1.00
of Three Parts CIRCLE CUTTER

Especially designed for the Radin
(One) Constructor. Made of the finest

| material and equipped with the tion of these drills has been

e highest grade high s}ce] eutting oanecnlls made for Radio (Jonstxu(mr\ and consists of

bits. It dqes three t{xmus at enee. t_he following sizes: 1-18, 5H-64, 3-32, 7-64. 14, 9-61.

The simplest radio outlit made—yet as 1; drills ‘lfs Ot“'“ 'I’ll‘i‘t- (;“t: ‘“;; })Ir:l]i' 111-1‘:';1» 3-1f}h i1 II)lilh are mounted on white

. plug  and puts DCILC O IO otland Ainen with sizes clearly ma 1.

])ractlvcdl as tlxelmost E\[)tﬂl)\l\( A ery ~td]1 around the hole in enc operation. PRICE—No. 305 .............c.iiiiiiiai, $i.25
receiving set that you can operate anc Cuts holes 3{ to o in. in diam.
enjoy even though you know '\hsolutelv RICE—No. 402 ........ $3.00

401.  Same tool but smaller and
not fitted with bead or seroll in
one operation,

PRICE—No. 401 ........ $2.00

nothing about radio.  You receive the
RADIOGEM unassembled. together with
a clearly written instruction book, which
shows you how to quickly and casily con-
struct the set, using only your hands and
a scissors, The outfit cnmpr:\gs all the
necessary wire, contact poin detector
mineral, tube on which to wind the coil,
cte., ete. The instruction book explains
almplv and completely the principles of
radio and its graphic illustrations make
thc assembling of the RADIOGEM real
fun.

ELECTRIC SOLDERING IRON

A perfect tool for Radio Work. Operates either on 110-
volt A.C. or D.C. The heat element is of XNichrome,
which prevents overheating and assures the desired even
temperature. Size of Iron, 10% in. lonz. A 4-ft. cord
and plug is furnished.

RICE—No0. 800 .....0cviirirnrnrnrneenens $2.00

(TWO) Espeeially desizned for Radio Work by the makers of the
famous *‘Yankee” Tools, A heautifut balanced, small,

powerful drill with 4 to 1 ratio of gears for speed. Spe-

The GEMPHONE cial chuek 9-327 ecapacity, to take largest drill, mostly
furnished with drill or tool sets. Length over all, 9% in.

An adjustable, 1.000-ohm phone com- Weight 1% 1Ths,

plete with 3-ft. cord—the first inexpensive R e 0 S (]2 S T F =TT P P o g $2.75
adjustable receiver made. The Gemphone
is of standard type and made of the very
best grade of materials thronghout. The
case is made of turned wood. an exclusive
feature with the “GEKMPHONE.” This
is responsible for its exceptionally rich.
and mellow tone. Like RADIOGEM, the -
GEMPHONE is sold unassembled. Our Three-in-One Nut Wrench. Consists of handle with hol-

YR\ FoRMER

Instruction pamphlet shows how to as- low stem 6 inches in Iensth and three interchangeable Combination Plier, Wire Cutter, Wire Former and Wrench

semble it in two minutes. using only a f,‘l’_(i'i:“tfmﬂ'é:“;“NL‘)’I"i‘(’I‘I"I“" siaes of nuts. The hexagon soekets | Dyrop forged. slender but exceptionally strong. 6 in. long.
~ 2 Bl ¥ —

S (b R I O oo e oo gse | PRICE—=No. 202 ...l 0 75¢

(Three)

The AERIAL OUTFIT

Consisting of 100 ft. of standard cop-
per aerial wire and two porcelain insula-

i

tors. =
_— . N N g Long Sharp Nose, Side Cutting Pliers. Just the pliers
Complete Radiogem ' wire. Co et A W camered.  Naturl steet | soft 1 e ey L R Gl
! Outfits - $2.50 PRIGE Ny ppy Jes, Teenstn B 750 | PRICE Mo 200 SRR 750
The Radlogem’ only - l'oo Order all tools by order number. All goods are shipped free of trauxport(mou ch(ngea to all parts of
! The Gemphone, only- l.oo the United States and possessions the same day as the order is received.
Aerial Outfit, only - .50 : MONEY REFUND GUARANTEE

I# you arc not satisfied money will be refunded on return of guods.

\\The RADIOGEM CORP., 66-R W. Broadway, New York

N\
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Popularity

of Summer Radio
is Increasing

The use of Kellogg transformers in your
ret will prove a delight in clear, powerful
reception,

Kellogg radio frequency transformers are
of the low loss, high efficiency type. No
“dope” to hold windings in place. Mini-
mum amount of insulating material. No.
603 for selective tuning. No. 602 when ex-
ceptional selectivity is not desired.

Kellogg awlio frequency transformers
are built right for the kind of service you
expect. They amplify the highest or low-
ext tones with absolute fidelity. Built in
3 and 4% to 1 ratios.

Kellogg transformers are on sale at all
radio dealers, Their use with Kellogg low
loss condensers will give you an ideal tun-
ing and amplifying combination for your
set, with results that will he most pleasing.

Kellogg Switchboard
& Supply Company
Chicago, Illinois

RADIO
~ Storage “B” Battery
32Gehs  Lasts Indefinitely—Pays for Itself

Economy and performance unheard of before. Recharged
at & negligible cost., Approved and listed as Standard by
leading Radio Authorities, including Pop. Radio Laboratories, Pop.
Sei. Inst, Standards, Radlo News Lab,, Lefax, Inc. and other im-
portant institutions. Equipped with Solid Rubber Case, an insur-
ance against acid and leakags. Hxtra heavy glass jars, Heavy
rugged plates. Order yours today! PR . e —

er o 21 T
SEND NO MONEY Jugegetsjumper of hatiees
order is received. Extra Offer: 4 batteries in series (96 yoits), $13.
Pay expressman after examining batteries. & per cent discount for
cash with order. Mail your order now!
WORbLl})‘ BATTEDRY COMPA(I:\}J]Y o
. Wabash-Ave. ept. 75 icago, Ill.
121%13"215 of the Famous World Fadio A" Storage Bazterﬁ
Yrices: 6-v., 100 Amp. $11.25; 120 Amp. $13.25; 140 Amp.
$14.00. All equibped with Solid Rubber Case.

World =

STORAGE BATTERIES BADRIO G5
[T P TN < WYLIS = KL= K50 ~ KEAE.~ WY I

WANTED
In Every Locality

An agent to sell Biltmore Master Reflex

receivers to dealers, on our plan which aliows

the dealer to make summer profits equal wir-

ter profits.

“The receiver with the Guaranteed Best Tone.”
BILTMORE RADIO COMPANY

Boston 30, Mass, Dept. N,

Insure your copy reaching you each month.
Subscribe to RADIO NEWS—$2.50 a year.
Experimenter Publishing Co., 53 Park PL, N.Y.C.

+

After the four wires are brought to con-
nection terminals on the bottom of the tube,
the three transformers are mounted on the
baseboard at a distance of 8 inches between
centers. The first is equipped with a small
rotor 134 inches long and 17 inches in
diameter upon which is wound four turns
of wire. The second transformer is like-
wise equipped with a similar coil whose ends
are connected, thus forming a closed circuit.
The third transformer is complete as it is.

A 12-inch length of fibre rod, which has
a small knob fitted to it at one end, is passed
through the top section of the first and
second transformers and is the means of
mounting the stabilizing coils. The posi-
tion of the coils on this rod will have to be
determined {rom experiment and, when once
adjusted, will need no further attention. As
can be seen from the photo, the layout of
the apparatus is the same as was used in
the set described in the May issue. The
builder will therefore need to make very
few changes in his first set, if he carefully
follows the directions given in this article.

The improvements as specified above are
a few of the developments being made in
the Laboratory and our readers will be in-
formed as to further progress as time goes
on.

SN R LI LI
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The Life and Works of
Lee DeForest

(Contined from page 27)

SR

Fo e monmnn

the Straits of Magellan. He told graphical-
ly how the fleet had encountered rough
weather about three days before they round-
ed the Horn and how, from the bridge of
the IFlagship, the commanding officers hLad
guided the flock of destroyers following sim-
ply by throwing on one switch and talking
into a regulation telephone {ransmitter. It
looked simple and seemed to work well. He
showed them endless newspaper accounts of
the eventful trip and repeated at length in-
terviews he had had with various command-
mg officers of ihe fleet who considered the
new radio phone a boon to humanity.

The Britishers, however, wanted to be con-
vinced. So DecForest decided that convinced
they should be. He asked for a couple of
boats upon which to try it in full view of
the staff of the whole British Navy, if neces-
sary.

Accordingly, a couple of days later the
general order went out from the Admiralty
office in London that the Americans were to
be allowed to try their new radio telephone
aboard His Majesty's ships, Fernon and
Furious.

Immediately, Delorest and his assistants
moved their base of operations to Ports-
mouth where the ships were in port. The
installation of the apparatus was a matter
of only a few days, and in less than a week
the officers in charge of the test were noti-
fied that all was in readiness and that they
were at liberty to view the installations and
a demonstration at their convenience.

40-MILE COMMUNICATION ESTABLISHED

The fests were a huge success. The
Furious steamed out of the harbor and
swung up and down. For two solid days
DeForest and his assistants remained at
their posts of duty, telling off all sorts of
messages and allowing the operators of the
navy to have full charge of the apparatus.
The two little sets Lept the big battleships
in constant communication over a distance
of forty miles all of the time the tests were
going on. Never once did it fail, through
all sorts of interference; the contact was
perfect, DeForest did not have to alibi his
apparatus once.

Everyvone secemed perfectly satisfied and
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“B”_ ELIMINATOR
SIMPLICITY

PERMANENT
ALKALINE STORAGE
BATTERY RECEPTION

KIC-O MULTI-POWER UNITS operate
from your lighting line and eliminate the
replacing of dry cell “B" batterics - - -
usually saving their cost in the first six
B to twelve months of service on Neutro-
Tn.,  dne and Super Heterodyne sets.

Its RECHARGER is
attached to back. Ilf

Guaranteed

Two Years

PRICES
Recharger
Included.
150 volt P.U.
$43.50 Complete
100 volt P.TI
$35,00 Comblete
100 volt C.U.
$32.50 Complete
Our latest contribution to better Radio.
Don’t  wait for imitations. Write!

Write NOW! Dealers! Eversbody!

Kimley Electric Company, Inc.
2665 Main Street Buffalo, N. Y.

BUILD AN ALL WAVE RECEIVER
LISTEN [ a

L — — "

WASHBURN -

To 7 INERMAREEAGIE, o
KDKA II’\: I;E&:unlrmw»‘m

ON i TV EISRIS:
64 Meters

";-I'E‘EE“I.W um.

NS 2245 Mot

INTERCHANGEABLE COILS

Each kit contains three matched low loss Interchange-
able coils; comblete diagram and wiring instructions
for building five tube tuned Radio frequency set. Inter-
changeable coils are mounted in Bakelite bases designed
for use in standard tube sockets. Kit No. 1—10 to 180
meters, $7.00; kit No. 2—100 to 300 meters, $8.00; kit
No. 3, 224 to 335 meters, $9.00.

THE WASHBURN BURNER CORP.

Kokomo Indiana

8 Act Today!
Mail
Coupon

Brings you a Genuine

UNDERWOCD

T ¥ P EWRIT ER

§ 10 DAYS FREE TRIAL Yistopmeoniioat

if at end

B days you are not satisfied with this late model UNDERWOOD M

typewriter rebuilt by the famous Shipman Ward process.

GREAT PRICE SAVING Diect toyon trom e

A - rgest typewriter fac.
tozy in the world by our money saving methods.

EASY MONTHLY PAYMENTS Sosmall that

ey & i . You will not
notice it while you enjoy the use of this wonderful machine,

FREE BOOK OF FACTS Ruigining Shipmoan
system of rebuilding typewriters and also valuable information
aboutthe typewriter industry both instructive and entertalning.

Shipman Ward

Mig, Company

B195 Shipman Building
™ontrose & Ravenswood
Aves., Chicago

our
tree book of facts,
explaining bargain offer, .

Name.....ooiieii e e .
Steand No..ooovo e 5
Ciby. oo State..ovvnnerenine
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| TREASURE

can still be found in

CHEMISTRY

Chemists Comman alarles

, and you can make yourself [What Some of Our_
independent for life by un- |Students Say of This

Course:

earthing One Of chemistry,s 1 have not written since I received the bix

set. I can still say that it far exceeded my
. anticipations.  Since I have heen studying with

d ts vour school I have heen appointed chentist for

ye un lscovere seCre . fhe Seranion Coal Co. testing all the coal and
ash by proximate analysis The lessons are
helping me wonderfully, and the Jjutevesting

. . 1r - way in which they are written makes me wait
Do you re.men.xbex how the tales of pirate gold used to fire e e A nEAs "GOl
vour imagination and make you want to sail the uncharted ENS.
seas in search of treasure and adventure? And then you T wish to express my appreciation of your

. . h: prompt reply to my letter and fo the recom-
would regret that such things were no longer done. But that Tendation (o the General Bleotrie Co. I in
is 1 N A - — rervday— tend 1o start the student enzineering cowrse at
el ml.Stal\e' ’Ihey,(” ¢ done t,Oday and ey C.lydd} not on the wer This is somewhat along eleetrieal
desert 1slands, but in the chemical laboratories throughout Jines, hut the !.lx'btl uu% 1 had a vecommenda-

B . . - tic from a reliable school no doubt had con
your own country. Quietly, systematically, the chemist works. S LTS inilueneal (il BetyinErmE (Lh Sopirotiis
His work is difficult, but more adventurous than the blood- joh —1L VAN BENTIIUYSEN. )
“dling deeds ! Spanish Mai 1 1 of e | So far I’ve been more than pleased with
curdling deeds of the Spanish Main. Instead of meeting an your cowse and am still doing nicely. 1 hopo
early and violent death on some forgotten shore, he gathers R'U']‘;‘Ki\‘r;lr Tlié"wr graduate this year—I. M.
0'CONOL SLOANE, wealth and honor through his invaluable contributions to hu- T find your course excollent and your insteuc-
1\ “' A ’--']LL D.. Ih. ,DA manity, Alfred Nobel, the Swedish chemist who invented 1“1“”1’ Ih"ulhlully. t'lu; vlem'oslt and l)_us[“ assems
Noted Insiructor, Lecturer and u- . a . 1y . | 1lee ve ever taken, and yonrs is the 1ifth
P T e i ok e e dynamite, made so many millions that the income alone from ane I've studied—fAMES 3. KELIY.
mm] (‘)homu‘\l \ﬂnclctv Aml”dlnm(‘- his bequests pl'OVlde: five $40 000 prizes every year for the Ivom the time I was having Chemistiy it
tical chemi with many we nown . — TR ol ) plai as i 18
Cehicvements 1o nis leredit. Mot advancement of science and peace. C. M. Hall, the chemist I,:‘,;;‘v.”"I“';“'1’,";.'ccﬂl‘f,‘s,e‘l",tl"i{,‘é“‘;.‘fmmhi‘;,‘f“y“m"n:;
‘l’”hfh‘lg\](’\)\ll \i}?x‘:”ﬁgh:x“fhtroclhcxﬁllll\\:‘ who discovered hOW’ to manufacture ﬂummum made millions frfiunx]\] and urging them too]i:iec%nl)'e I\!mlnbc\'
¥ P E® gk JIOE IR, o uch an organization.—CHARLES RBED
vears, engiged  in o commertial through this discovery. F. G. Cottrell, who devised a valu- Taas oo !
chemistry work. able process for ICCOV(’IU]U the waste flOITI flue gases, ]ames I shall always recommend your school to my
Gayley, who showed how to save enormous losses in steel friends and let them know how simple vour les-

a sons are.—C. J. AMDAHL,

manutacture, L. H. Baekeland, who invented Bakelite—thesc e than pleased. You dix vight in
ar 1 d fe - Q E 15 I am going {o zet somewhere
? o lly I.MW Of. the m,e” to Whom fontunea h‘lve come with this ecourse. I am so glad that I round

through their chemical achievements. you.—A. A, CAMERON.
I use your lessons constantly as I find it
by [ more therough than most text hooks I can

Now Is the Time to | =i iy 8
Thanking you for yuur lessons, which I find
not. only clear and concise, bul o womnderfully

St d ( :h : t interestivg, T am—ROBT, . TRAYLOL.
u y emls ry I received employment in the Consolidated
Ga

o I appreciate very much the good

Nat_only ave there boundless ovportunitics for amassing Gy oxl e S]Ll'uf'l I;‘Il‘.“,ll‘jjfr‘“““““"c”d"“““
wealtlr in Chemistry, but the profession affords congenial was asked o —10%. e
employaent at sood salaries to hundreds of thousunds who
merely rfollow out its present applieations.  These appli-

fions are innumerible, touching intimutely every husiness and every product in the world. The work of the
cliemist can hardly be called work ai all, It is the Keenest amd most enjovable kind of pleasure. The days

in e chemieal lahoratory ave iilled with thyitling aud delightrul cxncrimemzlt,in_n, with the alluring /
prospect of o discovery that may spell Fortune always at hand to spur your enthusiasm. /

You Can Learn at Home

Ta quality for this remarkable calling requires elaborate speeialized 1_1':x_iuing. Tormerly it was /
necessary to attend a universi for several years to acauire that training, Dbut thanks to our

hichly perfected and thorough system of instruction, von can now stay at home, keep your /

pox 1w, and let us educate you in Chemistry during your spare time. IEven with only common / CHEMICAL
sehooling you_can take our course wnd erquip yourself for immediate practical work in a chemical INSTITUTE
]l')m ttory. - Dr, Sloane gives every one of his students the simo carveful, personal super-

on Ahat made him celebrated threughout his long
m\nu(hun from the very beginning is wmade interesti

-eer a8 u collexe professor.  Your OF NEW YORK

nd practical, and we supnly you
with apparitus and chomnie for performing the fascinating analy and experimental Home _ Extension
work that pl such it large part in our method of t

- - < 1 ching, and you are awarded the / Division 7
Experlmental Equlpment Institute’s official diploma atter you have satisfactorily compieted the course, GG;\IR_“‘/(%i B(;gtndwﬂy
W ari "y
Furnished to Every Student Easy Monthly Payments . /
o can

You don’t have to have even the small price of the course to start.

Weo give to every student without additionsl charvge this DAY for i inosmall monthly amounts—-so small that vou won’t feel them.
chem cquipment. including Joriy-nine picces of labopa-  Ahe rost ol our course is very low, and includes evervihing, even the ties for Chemists,”” and full par-
tory apparatus aml supplies, und forty different ehemieals  CNemistry putfit—tlere are no extras to buy with our eourse. ¢ plan ticulars about the Fxperimental Eauip-
and_reazents,  These corprise the appavatus and chemieals  OF monthly pavments places a chemical eduration within the reach 0[/ ment civen to every student. Also please
used for the experimental work of the eourse. The fitted €voryune.  Wiite ns and fet us explain our plan in full—sive us tell e about your plan of payment and
Leavy woonden hox serves not only as a case for the outiiy OPPOVIUNitY of shawing you how you ean qualify for a hishly “"““"d / your special 30 day offer.

but also as a_useftl Liboratory” accessory for performing  teehnical position without even giving up vour present emplovment

countiess esperiments. Special 30 Ray Offer
Besides  fwnishing  the student with his  Experimental
Equipment, we are making an additional special offer for / NAME  ......

CHEMICAL INSTITUTE il Su i o shmiic mid om

for information and free

hook “*Opportunities for Chemists.”” Send the coupon /
OF NEW YORK’ InC. vieht now while it is fresh in vour mind. Or just /,\DDRI‘JSS

write yvaur name and address on 2 postal and mail

. Please send mce at onee,
without any obli -’mnn on iy
part, your free I%(m]\ S Opportuni-

=5

HOME EXTENS!ON DIVISION 7 it to vs.  But whatever yvou do, act today hc"ore
this offer is withdrawn.
i6-R—WEST BROADWAY NEW YORK CITY DON'T WAIT—MAIL COUPON NOW‘ /

CITY. ... casseos vwihassveasen-sssinss STATE, iisiasneccnsses
RN.. July 2
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-~ Miller

AMPLIFYING HORNS
35 Different Horns

Others In Process of Development

PROPER DESIGN—
CORRECT MATERIAL—
UNEXCELLED SERVICE—

These outstanding features arc respon-
sible for Miller being the leading maker of
amplifying horns in the country. Because
of them, the best radio manufacturers, one
by one, are making Miller Horns their
standard equipment.

The new Miller line of horns, including
35 different shapes, has taken the radio
industry by storm. The exceptionally high
quality is not the result of accident—but
of long and careful study in the ficld of
acoustics, backed by the enormous re-
sources of The Miller Rubber Company.
Years of experience have made it possible
to meet the exacting requirements of radio
manufacturers.

There is a Miller Horn to fit your re-
ceiving set. Let our engineers assist yoit
in solving your problems in acoustics.

The Miller Rubber Co.

Akron of N. Y. Ohio

BLANK CARTRIDGE PISTOL

Protection Against Burglars, Trampsand Dogs New Catalog
I = Send 26e for new
R De Luxe Catalog
m of Novelties,

Tricks, Puzzles,
Sporting Goods,
etﬁ. 420 pages.

‘Well made and effective;
modelled on latest type of
Revolver; appearance alone
is enough to scare a burglar,
‘When loaded it mlay be iavseif_-
ive as a real revol -
geﬁﬁout danger to life. It takes ’ gglsg
standard .22 Calibre Blank Car- _ "
tridges obtainable everywhere. Price $1.00 post-
aig. Blank Cartridges, by express, SOc per 100. |
olster(Cowboy type)for Blank Cartridge Pistol,50¢.
JOHNSONSMITH.& CO., Oept. 387, RACINE,WIS.

00

“AIR ROAMER”

A McCall Compensated .Circu_it.set, simple to
operate, extremely selective, giving true tones,
rugged and economical. Write for details.

KILBOURNE & CLARK MFG. CO.
Seattle, Washington
BRANCHES: Portland, Ore.; Los Angeles; San Fran-
cisco. Distributors: Pacific Electrie Co.,
Sydney, Australia.

DeForest and his assistants retired to their
hotel in London in perfect confidence that
a large order {for equipment and installation
would be forthcoming in the least possible
time. But on account of certain political
implications which were made and other con-
ditions which were in the hands of profes-
sional politicians, DecForest is still waiting
for the order. It never came. .

Having some private notions as to the
inside operation of the purchasing depart-
ments of governments, mostly gained thirough
personal experience with three or four of
them, DeForest was not disheartened by this
failure to receive the commission. Instead,
he rushed back to New York.

FIRST GOOD.ANTENNA

When he reached American shores again
the Metropolitan Life tower, across from
Madison Square Garden, was just being com-
pleted. DeForest immediately saw the pos-
sibilities of a really good radio antenna.

A short discussion of the matter with the
directors of the Metropolitan Life Insurance
Company convinced them of the publicity
value of the stunt and they consented to the
placing of the antenna on the tower. Ac-
cordingly the architect was told of the
scheme and he very obligingly placed a series
of bronze hooks just under the clock balcony.
The hooks are still there, as a more or less
permanent memento to the first real attempts
at radio telephony made.

The station was placed in the pent-house
atop the left wing of the building. The
antenna leads ran directly from the window
of the pent-house to the hooks under the
balcony on the tower. The size of the wire
which might be used in the construction of
the antenna was restricted since the directors
of the Metropolitan Company did not wish
it to be noticeable from the street, lest it
mar the beauty of the building.

DeForest moved the laboratory and chief
workshop of the company to new quarters
in a building at 102 Park Avenuc. The
work on the telephone was continued and
DeForest had dreams of increasing the power
input available to the set. Until this time
the consumption at its greatest had been a
little more than one-half kilowatt. The old
bug-bear of modulation still existed and had
to be solved before the use of much more
power could be iutroduced. There were a
number of multiple microphones available,
but none of them worked with any degree of
perfection. However, DelForest and his
crew of lhelpers kept at the question and
were hoping to solve it.

The Eiffel Tower had given him a dream
and he began to work toward it. From the
time of his return from the demonstration
of the radio telephoue to the officers of the
British Admivalty until the thing was ac-
tually accomplished, DeForest was working
toward the spanning of the Atlantic with the
human voice. It wwas almost seven years
later that the dream actnally came true, but
when the great day was finally heralded, it
was made possible through-the little vacuum
valve which DeForest had perfected and
spent so much of his time in making pos-
sible.

But when the new laboratory was installed
at_the Park Avenue building, of course, one
of the first steps taken was the installation

of a hnge antenna on the top of the struc-

ture.

He continued his work and the company
continued to prosper to a certain extent.
Then DeForest had the grand idea. “Why
not,” he thought, “put a little grand opera
on the air for the benefit of the listening
few and see just what the result will be?”
Consequently, he stepped to the greatest
musical organization in the world for his
talent. Ile went to the Metropolitan Opera
House.

CARUSO BROADCASTS
To those who are acquainted with the situ-
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Close Tuning Features

(1) Friction Clutch—the heart of Accuratunc
Controls. Automatically locks gear train for
coarse adjustment and throws train into opera-
tion for fine adjustment.

(2) Long center bushing gives maximum shatt-
bearing surface and prevents all wobble.
(3) New Gear Mesh assures perfect alignment
of the new brass gear train.
At your dealers, otherwise send price ($3.506)
and you will be supplied postpaid. Write for
descriptive folder.
European Branch Office: Gaston E. Marhaix,
. Anning 8t., London, E.C.2

Mydar Radio Company, 9-F Camphbell St., Newark, N. J.

REGISTERED

.5 PAT OFF

MICROMETER CONTROLS

Your
Own

Kit With-
out Money
Go Into
Business
For Yourself

Book
Explains How 36 Pages

Contains offers of large number of unequalled Radio
Receiver Kits of one to eight tubes, which you ean
build in from one to several houns by the aid of our
NEW ¢“NO-SOD-ER’> SYSTEM which does away with
bus bar and_solder. TUse only screwdriver and pllers.
Please see big ad., page 12,
No money in advance—goods sent on approval—we
pay transportaticn—satisfaction or money back.
DIO SPECIALTY COMPANY

RA
Kit Div. 679A, 245 Greenwich Street, New York City

“The ratiic Cop
g the It \ Wirkiop
3

§ ke

TraptoyourRadioSet
and‘‘Police’’ your recep~
tion. Regulate traffic.
Guaranteed to tune out
any interfering station.
Widely imitated but
never equalled. The
original and only suce
cessful WAVE TRAP.
Now in its third year.
Sent Postpaid upon re-
ceipt of §8.50 or C. O, D. %
plus postage. Send for Free Booklet |
FERBEND ELECTRIC CO.
25 E. So. Water St. - Chicago

Insure your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a vyear.
Experimenter Publishing Co.. 53 Park PL, NY.C.
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Some Popular 1925
Standard Models

The superheterodyne—a late
model. This is a type of cir-
cuit very popular with long
distance fans and those who
require good volume. Em-
ploys eight tubes and is easy

to construct at home. R. E. Lacault, A.M.

I.R.E., the well-known
radio engineer, design-
ed and developed the
“Ultradyne” s hown
A\ above. It is a six tube
receiver with splendid
power, easy to wire and
TSN construct. The latest in
1925 radio models.

/%}‘
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N
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N R
Here is something novel“\\Q‘ SN
yet very popular in high
powered radio receivers—
the Tropadyne. Six tubes,
equipped with tropaform-
ers, operates from loop
and reproduces beauti-

The popularity of the portable
is spreading daily—that's be-
cause they have been perfected
for 1925. Above is one of the
season’s most successful mod-
els, neat, light and easily car-
ried.

ZFVHE seven model receivers shown on
this page represent perhaps the most
select array of efficient, low cost,

radio receivers on the market today. In

A1 fact, every one of them is so compact and

complete that it can be built right at home

with a few small tools and. a few eve-
nings’ work.

Y

R TVATRY

ARRLTAY

Now is the time to select the receiver you
want and start building.

There are complete instruction booklets
and full size blueprints on all receivers on
this page. Price 50c each. You can ob-
tain them at all radio stores or by writing
direct to

Countless thousands of radio fans throughout the country

L N e Bl = The ool U o TheConsrad Company, Inc.
233 Fulton St., New York,N. Y.

P
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Lawrence M. Cockaday, one of And lastly, here’s one of the fam-
the best known radio engineers, ous low-loss receivers of recent
is responsible for the five tube  design that is built entirely along
Cockaday receiver shown above. the lines of current conservation.
It is replete with the recent radio It is an ideal outfit fqr the man
improvements and is extremely who would like to build a thor-
compact. oughly satisfactory receiver for
home use.
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s Alfred Graham & Co.,
London, England,

Patentees,

comparison! You will then un-
derstand why, the world over, it is
the largest seller. Created by the origi-
nators and oldest makers of loud
speakers. The Amplion is supreme
for sensitivity, clarity, natural tone
and volume. As your ears will tell

you. Write for literature and deal-
er’s name.

THE AMPLION CORPORATION
OF AMERICA

Executive Offices: Suite W,
280 Madsson Awve., New York City.
Canadian Distributors:
Burndept of Canada, Ltd., Toronto

TS

77 *“If it"a natural and

e clear, ‘tis the Ampiion
you hear.’”

T T O s Sranderd o e

\
# i L)

E-Z-TOON dials will im-
prove the tuning of anyradio

set. Replace yourold dialswith
E-Z-TOON and marvel at the simplicity of
tuning—takes buta moment to install—a fine
smooth 80 to 1 Vernier adjustment. 3in_dialg,
Black,$2; Mahogany, $2.20. 4in, Black, $2.25;
Mahog.$2.45. 2in. non- Vernier dials, forrheo-
stats, switches, ete., Black, 40¢, Mahog. 45¢.

f'your dealer cannot supply, write us.

E-Z2-TOON RADIO COMPANY
3234 w. St., Indi is, Ind.
“The Key to Simplified Tuning’

Radio Instruction

Practical training for Radio Operators,
Radio Mechanics, and Radio Dealers.

Send for 36 page booklet
“Radio for Ambitious Men”

Resident and Home Study Courses.

Y. M. C. A. RADIO INSTITUTE
158 East 86th St., New York City

ation of broadcasting works of the same
organization today, it might be said here
that Andreas Dippel was at that time co-
impressario with the inimitable Gatti—Gatti-
Casazza. The latter gentleman is noted
throughout the world for his conservatism
in some lines and his absolute openminded-
ness in others. Dippel saw the possibilities
of the scheme and made the necessary busi-
ness arrangements for the operation of it.

Delorest was overjoved. He harked baclk
to the old, almost foodiess days in Chicago
when he would take his last cent and spend
it for a seat up under the eaves of the Chi-
cago Opera House. Now he was no longer
the starving, penniless youth that he had
been. He had seen a great many of his
schemes come into actual being, he had
watched the growth of the idea upon which
he had pinned his faith from the time it was
nothing more than a plaything until it had
grown to be a great commercial enterprise.
He was now going to the opera again, hut
he was going as some part of it. He was
doing something which might, in time to

| come, give advantage of the greatness of
| music to many a young fellow in a position

parallel to his of the Chicago days.

Through the co-operation of the Acousti-
con company, Delorest was able to put a
couple of microphones on the stage and in
the wings. The opera selected for the first
bill was actually two operas. It was one
of the Met’s. usual double bills. It con-
sisted of “Pagliacci” and “Cavalleria Rusti-
cana.” Caruso was appearing in the former
and Mme. Mazcarimi in the latter. The chief
arias were allowed to pass to the little balf-
kilowatt arc telephone which was installed
in a vacant room at the top of the Opera
House. The antenna was suspended from
two bamboo fish poles—the tallest that could
be obtained—which were wired to vent pipes.
There were listeners-in at the Park Avenue
laboratory, at the Metropolitan Life Build-
ing and at the Newark plant of the DelForest
Company, supplemented by various engineers,
amateurs and a special installation at one
of the hotels in the Times Square. district.

Note:—That it may be fully understood
that DeForest was cognizant of the possibili=
ties of the work he was engaged in, it might
be well to quote one of his statements made
for the press at the time of the beginning
of the around-the-world trip by the fleet.

It says: “Now comes the eternal question
of the utilitarian: ‘What'’s the use?’ the most
pertinent question, by the way, ever asked.
What is the use of erecting a wire and speak-
ing a spirit whisper—Ilassoing a ghostly voice,
with a metal noose, of attuning a new solean
harp and having it vibrate. not to the lawless
songs of the wind, but to the will of a master
musician playing in a great auditorium?

“What is the use, when some distant marin-
er, fog~bound and lost, unacquainted with his
bearing and the Morse code, can call to a lis-
tener on the nearest shore and hear, in a
still, small voice, his name repeated and his
whereabouts disclosed—or perhaps hear an
answering ‘Ahoy’, and avoid certain collision
by learning that another craft, steering a
certain course, is close upon him!

“What's the use when a tug’s captain can
be in easy telephonic communication with the
steersman of his tows or with his barge office,
miles away?

“Or when the admiral on his bridge can
give his orders direct to any or all of his
commanders in his scattered squadron? Or
when a yacht owner, without the uscless
luxury of a Morse operator in his crew, can
call his club miles away on the shore? IFarm-
ers in sparsely settled rural districts can now
subscribe to a radio telephone exchange and
be in close contact with distant neighbors
miles away.

“T am now at work on an apparatus of
larger power and, before the season is over, ¥
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F
35% to 100%

Better Reception
For only $12

You pay from $75 to $500 for a radio
set  You can add 35% to 100% to
the value of that investment by pay-
ing only $12 for—

It greatly increases distance and
volume, sharpens selectivity and
doubles the life of batteries and tubes.
Effective with Super-Heterodyne or
other loop-antenna set.

Beautiful mahogany cabinet, 9" x 44" x 5",
Placed on top of set. No batteries or tubes.
No connections to the sel. Eliminates inter
ference and increases the life of tubes and
batteries. Makes ANY set more selective.

Price $12, delivered anywhere in U. S.
Sent C. 0. D., or on receidt of money order.

DEALERS WRITE
SUPER-BOOSTER
DISTRIBUTING €O,

2528 W. Seventh St., Los Angeles .

To the Man with an Idea

T offer a comprehensive, experi.
enced, efficient service for his
prompt, legal protection and the
development of his proposition.
Send sketch, ormodel and descrip-
tion, for advice as to cost, search
through prior United States pat-
ents, ctc. Preliminary advice
gladly furnished without charge.
My cxperience and familiarity
with various arts frequently en-
able me to accurately advise
clients as toprobable patentability
before they go to any expense,
Booklct of zaluable information
and form for properly disclos-
ing your idea free on vequest,
IVrite today.

RICHARD B. OWEN
PATENT LAWYER

2 Cwen Building, Washington, D. G,

2276A Woolworth Bldg.,, N. Y. City

DATENTS

If vou have an invention and desire to secure 2

patent, send for our Evidence of Inventicn Dlank

and free guoide book, “HOW GET YOoTUR
PATENT.”” Tells our Terms, Methods, etc. Send model
or sketeh and description of your inventicn fer INSPEC-
TION and INSTRUCTIONS.

No Charge for the Above Information

RANDOLPH & CO., Dept. 45 Washington, D.

DON'T LOSE YOUR RIGHTS
Before disclosing your invention to
anyone send for free blanlk form
“EVIDENCE OF CONCEPTION™

to be signed_and witnessed
STER & ALLWINE
Reg. Pat. Attys. in U. 8. and Canada
270 Guray Bldg., Washington, D. C.
Originators of the form. ‘‘Evidence
of Conception’’

Insure your copy reaching you each month,
Subscribe to RADIO NEWS — $2.50 a year.
Experimenter Publishing Co., 53 Park Place,
N. Y. C,
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am positive that radio telephony over dis-
tances of twenty-five miles will he a com-=
mercial reality.”

“Gtill another feature ol the invention, or
rather the benefit that may be derived from
it. is the supplying of music and other forms
ol entertainment to passengers traveling on
the passenger vessels. A service of this
kind, aided by @ huge receiver so that all
ol the passengers gathered in a large salon
could hear the music or operatic airs simul-
tancously, should prove a most welcome in-
novation for stcamship travelers. 1t is with-
in the range of possibilities, at an carly date,
that the traveler by Great Lakes steamcer
may be able to spend his evenings listening
Lo the voices of Caruso or Melba simultan-
cously with the audiences who see the singers
in person at Covent Garden, London, or the
Metropolitan or Manhattan Opera Houses |
in New York.” :

“Tdle words"—that was the comment of l
many of those engaged in the wire telephone
and telegraph companies as well as in the |
field of commercial wireless. How little did
these men foresee what was to come through
the art of radio broadcasting!

By-Pass Condensers do a double

New Uses for the ‘ job. They filter the fluctuating
Vacuum Tube “B” battery current. They provide

P

I e T

(Continced from page 24) a free path for the radio frequency
currents around the high internal
has heen utilized in an carthquake recorder resistance “B” battery. .
or seismometer. In a region where carth- External connections
quake shocks are frequent, interésting experi- . for the By-Pass Con-
ments coudd he made with this arrangement. The first function tends to rémMoOvVe  genser may be made

Ii the beam of light from the galvanometer
mirror were focused on a slowly moving

disturbing noises—the second in- by connecting it

strip of photographic paper, properly shiclded creases efﬁciency by reducing from the minus “B”
from stray light, a permanent, continuous . terminal to the plus
record  of the earth tremors could be losses and properly routing the “«B.”

abtained. -

available energy.
A FEW HINTS

The following suggestions ought to be

useful to any experimenter who wishes to

The tone quality of every set will

set up a zero shunt ultra-micrometer: -~ — .
Although the descriptions of this article have be greatel 11.1 Strength purer
referred to a tuned grid circuit, any one of smoother—with a By-Pass Con-
the circuits of Fig. 1 may be used with d

success, the Hartley circuit giving a particu- €nser.

larly sensitive result.  An ordinary variom-
eter may be used in place of the special
have wire coils described above.  Although

the bare wire coil is very convenient, morc . .

compact coils can be built with about 150

turns of enamelled No. 28 wire on a four-

inch tube. A pair of these coils, best wound

in a flat or “pancake” Torm, are required.

11 difficulties are experienced from “body

capacity,” that is, if the galvanometer deflecs CONDENSER AND RADIO CORPORATION
tions vary with the movements of the oper-
ator near the set. an improvement will be
hrought about by introducing a condenser of

several tenths of a microfarad capacity be-
tween the plate terminal of the tube and the

point A, Fig. 5. Although with this set no -
serious shiclding difficulties arc to be ex- NEW MODE(‘ c 7
pected, there are, nevertheless, certain other SUPER-HETERODYNE

trouhles to be looked for. Tt is very evident THE SET THAT MADE RADIO FAMOUS

=

that drifting in the plate battery voltage or 7 TUBES GIVE THE RESULTS OF 10
in the voltage of the small battery 1. Fig. 5, The greatest set known for distance, volume and quality of
will cause the galvanometer reading to creep. reception. The MODEL C-7 is the result of many years’ work PLIODYNE 6

by the best-known Radio Engineers, and is made up of the

highest quality apparatus available. It is the most _sensitive One of the most selective

A similar effect will be caused hy tempera-

e | e 0 Py orppre . . o . N N receivers on the market—
ture changes in R. ll)c greatest care must and most seléctive broadcast recciver that can be built. We Consistent range of 1500-
he taken to assure prime condition of the distribute only the original E. 1. S. parts, and make immediate 3008 miles. Two stages

dte e T Ty b Ees T s shipments from stock. radio freguency detector,
plate batteries and of the hattery E, in order C.7 BLUEPRINT containing all data, ete 81,00 and three stages of bal-

to avoid this drifting.  This is the recally C-10 BLUEPRINTS .........o... wv.n 5.00 anced audio amplification.

Py 5 . . “MODERN"” RADIO EPT 5 N i85 Beautiful  Fabrikeid - cov-
critical point in the handling of the outfit. R WRITE FOR CATALOG AND FRICE 118T Manual. 5300 erediCabinen

. inet.
Ii satisfactory B and 12 hatteries are at RadiO Pal'fs co LabS 8 S. AUSTIN BLVD., Ki'c“e"sso‘?’.?s"“”‘$ﬁﬂﬂﬂ
(2] (2]

hand, mavny valuable and interesting pieces OAK PARK, ILL.
of work can be carried out with the appa-
ratus described in this article, all of which,
excepting  probably  the  galvanometer, is
found in the supplies of most radio amateurs.
Workers on an outfit of this character should !

Insure your copy reaching you each month  Subscribe to Radig News—$2.50 a year.
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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me EXPER MENTER

The great experimental magagzine of Chemistsy,'
Radio and Electricity

The EXPERIMENTER combines the funddamentals of these three great industries — and the advances that are made from day
to day. Every page gives something new and interesting in experiments from laboratories large and small throughout the
world.

Then there is a large, novel radio section entirely devoted to the latest advances in this great field. The EXPERIMENTER
keeps you ahead of the industry and in touch with the rapid progress of radio the world over. New hooku

new ideas of every kind are covered. It is the experimental side of radio for the experimenter.

ps, new apparatus and
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copegn gy (LT
-XPERIMENTER

Ask Your
Newsdealer
to Let You
See a Copy

Today!

How to Make
A CHEMICAL
FLASK MOTOR
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. FuPERIMEMT
Il 2,

Ful ERS OF | ]
4 = = T D » ME K R M TOR ¢ AMEP E TOURIE .
(Ta] HE E TE WEKTE AnTOR © *MFER &
W T MPERIMEMTER * 1 [ T
A T 5 INVEN TION
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SOLD ON ALL NEWSSTANDS-25c the copy
| | Germott Publishing Co

mpany, Owners
Licensed Publishers—The Experimenter _Pub. Co., Inc. : :

53 Park Place, New York, N. Y.
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always have before them the possibility of
applying it to some new use by which infor-
mation valuable in a scientific or commercial
way may be obtained.

u v

Esperanto Lessons

(Continued from page 43)

S i i 1 [ ORI RIOERR R ETIIY

STARTING AND ENDING LETTERS

[t is not customary to usc ‘“kara”
{dear) in Esperanto except in letters to
relatives or very intimate friends:

S-ro Vilhelmo Mareil,

17, Rue de la Paix, Parizo.

Mia kara Amiko:

More formal forms are:

Mia estimata Sinjoro (Sinjorino, Frau-
lino);

Estimata Sinjoro, etc.

Estimata Samideano (-ino). (This is
the most commonly used in the general
run  of Esperanto correspondence, al-
though after long exchange of ideas and
a more friendly acquaintance is estab-
lished, frequently “Estimata” is replaced
with “Kara”.)

Tn friendly correspondence the general
wav of ending the letter is:

Sincere la via, Sincerclv vours,

Tutkore la via, Fleartily vours,

Kun salutoj, With greetings,

Kun miaj bondeziroj. With my good
wishes,

Kun la plej granda estimo, With the
greatest esteem,

Via fedela amiko, Your faithful friend.

Sindone via, Amike via, Mi estas via,
cte.

Tn more formal correspondence
conclusion is something as follows:

Tre fidele via,

Tre sincere la via,

Kun al ta estimo la via, ctc.

(To be continied)

the
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Radio News— WRNY—
Goes On the Air

(Continued from page 35)

L

PR IR AT

[requency meter 1s installed and connected
in such a way that an alarm will be rung
immediately if anything occurs.  This in-
trument will read a variation of 10 cycles!

The most complicated single piece of ap-
paratus in the control room is the chief in-
put panel.  The reader had best refer, at
this point, to the schematic dingram in order
o understand all the sources available. Feed-
ing into the -panel there are. of course, the
microphones of the main studio. There is
also a table containing nearly 100 pairs of
wires leading into the panel coming from
the control room, the main office, the recep-
tion room and the hotel public address sys-
Len.

For distribution at this public address
svstem pick-up is available by microphone
Trom any room of the hotel. By this system
an instant’s notice to the guests’ rooms, diu-
img rooms, lobbies and anditoriums of the
hotel makes available for use at the station
any addresses, speeches. or other announce-
ments being given anywhere in the hotel.
Also coming into this panel there are a pair
of leads from the special receiving set, men-
tionéd above, enabling any program being
hroadeast to be amplified through the panel
and  re-broadcast through WRNY. Then
there are 16 pairs of full metallic phone cir-
cuits terminating at the base of the wood
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The Genuine

ULTRﬂDéXDE‘.

MODEL L-

Thousands have bult it!

HOUSANDS have successfully built the Model L-2 Ultradyne with this
Gltradyne Kit and claim it the most wonderful receiver they have ever

known. The Ultradyne is the only receiver that incorporates the “Modula-

tion System” of radio reception with its special adaption of regeneration.

It is the most famous Super-Heterodyne.

These exclusive features make the
Ultradyne the most sensitive set
known—capable of detecting the faint-
est broadeast signals, making them
awlible on the loud speaker. Also the
most selective receiver known—regard-
toxs of cloqe similarity in waveleugth,
the Ultradyue seleets any station with-
in range, brings in greater distance.
clearly, distinetly, faithtally, on the
loud speaker.

The Ultradyne Kit containg all speeial
parts. one low loss tuning coil. one
special low-loss coubler, one type “A”
Tltraformer, 3 type "B7 TUltraformers,
4 mattched fixed condensers,

At your dealer's. otherwise send pur-
chaxe price and you will he supplied

postpaid.  Complete parts, including
cabinet and  drilled and  engraved
panel. $H7.00.

Jobbers and Dealers wiite for descriptive circular and trade discousnts.

Keystone Radio Service, Inc., 120 W. 44 St., New York

THIS CO P N :-------"--------“-A-----------‘
— 1
U O : KEYSTONE RADIO SERVICE, INC., :
and 25 cents g 120 W, Hth Street, New York. 1
How to Bu}ld and Oper- : Gentlemen: :
z;t)e 1)22? iﬁllx;'tlxgt‘z({)\lﬁo}l‘; M Tnclosed find 23¢ for which please send your g
";\'il}g ihe latest authen. 1 Book of Imstructions on “How to Build and 8
‘t’ic information m: drill- 3 Operate the Ultradyne Model L-2.7 [ ]
: orn on it Il 1
ing, wiring, assembling -
and tuning the : NADIC o tve vt it e i e :
Model L-2 Um'a-zs
dyne Receiver ... c : Address ..o i i e e :
——
U. S. TOOL CONDENSERS
work with 2 smoothness that prevents
% skipping by any station. Equally effi-
iy = cient under all conditions.
POTEN METERS U. S. TOOL COMPANY, INC.
) AMPERE, N. J.
Most Dependable Made
e Andrews YOU CAN GET
Demstla m Greater reflex or crystal set
veception if you use the
DE-RES-NA-DINE PATENTS PENDING BROWNLIE
Radio Receiving Set VERNIER DETECTOR
$2.00 At your dealer or Direct.
ANDREWS RADIO CO. ROLAND BROWNLIE & CO,
Tribune Tower Chicago 20 Saunders St. Medford, Mass.

Insure your copy reaching yot. zach month.
Experimenter Publishing Co., 53 Park Place, N. Y. C.

Subscribe to Radio News—$2.50 a year.
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WILLS
LOGGING DIAL

—- FOR ~—
RA DIO-RECQVI NGSETS

\ PATENT APPLIED FOR

N.LWILLS &0
- 59 PEARL ST. -
NEW YORK

YOU SURELY WILL LIKE THIS
Log your favorite stations in the Handy Vertical
Spaces RIGHT ON THE PANEL—No Holes—
No Tools required. Our system of Interlocking
Index Logs permits logging of unlimited stations.
The Little Red Arrow always finds them right
on the dot. Can be attached in two minutes.
Made for 3 and 4 inch.dials. 50c a set in

Velour Cardboard; '755_ in Celluloid,
RADIO

ROICE Ttozes

The Royalty of Radio Tubes
A powerful and durable tube that
will greatly improve reception,
inerease range and volume with a
maximum of clearness.

Our dire¢t sales plan enables you

to buy ‘“‘Roice””

sible price. .

Type 00 ....... 5 Volts, | Ampere
Detector Tuhe.

Type OIA..... 5 Volts, .25 Ambere
Ameiifier and Detector.

Type 99....3; Vclts. .06 Ampere
Amplifier and Detector.

Type 99A..34 Volts, .06 Ampere
With Standard Base Amulifier
and Detector,

Type 012..1% Volts, .25 Ampere
2Iati[ngm Fi‘ljamnentt._t 00

mplifier an etector. Shi

ALL TYPES cucwwun — Pogtnéd garcel

Type 02, 5 Watt Transmltter $3

EVERY TUBE GUARANTEED
to work in Radio Frequency Bspeeinlly adapted for
Neutrodyne, Reflex and Super-Heterodyne Sets.

When Ordering Mention TyDe

at the lowest Dpas-

ROICE TUBE C0., 21 Norwood St., Dept. N, Newark, NJ

FAHNESTOCK CLIPS

The Perfect Radio Connectors— Are Used

By manufacturers of
standard sets and parts
and makers of wet Bat-
tery and exclusive on
Eveready Dry Batteries.
Their Sure Patented
Grip is recognized uni-
versally by enthusiastic

Reg. U.S. Patent Office US€rS-

FAHNESTOCK ELECTRIC COMPANY
Long Island City

Gu Into Business

for Yourself'!
Be Your Own Boss!

Send today f01 our Kit Catalog. 36 pages,

7x10. Contains bargain offers of best 38 Ta-

dio receiver kits. Explains how to make

money building sets for friends and neigh-

bors. You can do it! Write for Book Now.
RADIO SPECIALTY COMPANY

Kit Div. 679E, 245 Greenwich St., New York

The SATURN
{* Perfect Jack and Automatic Plug.
Your order filled by mail promptly.
Every article absolutely guaranteed.
The SATURN Mfg. & Sales Co., Inc.
48 Beekman_ St.
New York, N. Y,
Dept. R.N,
Write for
Literature

which may, with the aid of the jumpers, be
thrown into the supply for amplification, en-
abling pick-up to be made anywhere within
radius of the land lines of the American
Telephone and Telegraph Company.

MONITORS

Also from the speech input panel, the
monitors lead out to the control room, the
offices,_the receiving room, the main studio,
to a special monitor in the engine-room in
the basement, and thence to a counection ar-
rangement whereby the monitor output may
be thrown out to the telephone lines men-
tioned, so that other stations may broadcast
the same program, if necessary. Also there
are leads from the monitor control to the
hotel public address system on the first floor
of the hotel, so that any programs being
given by \VR\Y may be made available to
he guests of the hotel through loud speakers
which are attached to the public address
system,

These points are all clearly shown in the
schematic wiring diagram. This last ar-
rangement, by which the radio station may
pick up anything in the hotel or pass out
its programs through loud speakers to all
of the public rooms in the holel, is a decided
innovation. Of course, the wiring had all
to be very carefully done and thc installa-
tion made with repeaters and retardation coils
and other electrical apparatus for balancing
the output so that the induction noises and
other line interferences would not be notice-
able in the loud speaker output. Through
this public address system cvery room in the
hotel also becomes a studio.

Of special interest is the method of super-
vising the station's operation in the station
itself. There is an order wire giving code
connection in each of the rooms and dcpart-
ments. There is also monitoring connections
to each of the departments, so that every man
connected with the station has, at all times,
knowledge of the output, and instant means
of communication to all other departments.

ANNOUNCER'S DELIGHT

I'rom the appearance of the diagram one
might think that the station would be ex-
tremely complicated and would need scores
of men to keep it in operation. However,
quite the contrary is the case. All comph-
cations possible have been cut out and con-
trol has been reduced to the very simplest
arrangement.  One illustration of this is
shown in an accompanying photograpl, which
pictures the control box on the wall of the
main studio. The small light at the left
flashes as soon as the power supply goes on
the panel. The small light on the oppo»lte
side lights the instant the carrier wave is
emlttul and the red light at the top tells
the instant broadcabtm" begins. By a cord
and hand snap-switch connected at the bot-
tom of the box, the announcer has absolute
control of the microphonc at all times. He
may walk about the studio with the aid of
a flexible cord and be absolutely in charge
of his output.

As soon as the carrier wave starts, an
automatic device modulates it; at all times
when a number is not being hroadcast, this
characteristic note, similar to that of a
cuckoo. will go on the air so that listeners
will be able to tune in the station as well
between as during numbers. Also, this gives
a method of 1delltlﬁCdt10H which will assist
the DX hunters who cannot hear the actual
announcements being made.

Aside from technical innovations, the pro-
gram policy of the station will be very dif-
ferent from anything now on the air. There
will be broadcast, for lllsthCC, radio hook-
upa by a brand new system invented hy Mr.

Gernaback, editor of Rapio Nrws. The
sy stem is fully explained in this issue.
A complete 1-tube radio hook-up can be
broadcast in 4 minutes; a 7-tube super-
heterodyne in about 8 minutes. The station

wWww.americanradiohistorv.com
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How To
Locate Troubles

In Your Radio
Set

Locating troubles in your radio I
set, especially the super radio I
sets that are being built today,
presents quite a problem. There
are several troubles common to
radio receiving sets, such as, in-
correct wiring, or wiring that is =
short circuited, poor connections,
wrong battery leads, etc.

oo

=

______H_.,_V—EE =

E
|
HOW T0 LACATE
TROUBLES IN i
7 YOUR RAHD SET |
il How to
Locate
Troubles |
In Your
Radio
Receiver

HMEW YOAS OTy

The E. I. Company Book No. 12
“tells you how to locate these
troubles. It shows you how to
test the batteries to see if the
leads are correct, how to check
the circuits of the receiver, and
such explanations as will enable
you to rectify practically any

trouble.
This book contains sixty-fou.r
pages of information of this

kind. It is one radio book that
you should have on hand at all
times. It may save you the price
of five or six tubes, it may save s
you the price of a set of bat-
- teries, or it may mean the dif-
ference between good reception
and poor reception.

This book is profusely illustra-
ted with PlCtl]lCS charts, and
diagrams. It is written in plain
English so that you can fully
understand every word of it F£
| bound with extra heavy card-
board cover, printed in two
iH colors, size 5 x 8 in.

PREPARE FOR ANY EMER-

GENCY BY OBTAINING A
COPY OF THIS BOOK
TODAY.

PRICE 25c—POSTAGE PAID 1!

E.L.Company®

SOLD BY ALL RADIO AND
NEWS DEALERS

|
==

Sole Distributors

The Consrad Company, Inc.
233 Fulton Street

New York, N. Y.
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las truly been deseribed as the magazine
of the air.  About 50 per cent. of the opera-
tion time will be given over to the usual
entertainment numbers, such as musical se-
lections, addresses, market  reparts,  etc.,
while the other half will be used for the
dissemination of scientific and fcature m-
formation. Rapro Nrws feels that it is in
a4 position 1o obtain the best in the scientific
ficld {or its listeners.

[from time to time, Lurther announcements
of these plans will be made, and Ranio News
fecls that it is not overstepping truth in the
slightest {o say that taken day for day, the
programs of WRNY will he Iully as in-
teresting as those of any other station now
i operation in the country.

Remember that just as Ramo Nuws s
different from all other radio magazines so
WRNY will he different from  all other
hroadceast stations !

The slogan of the new station will be:

‘WRNY—THE NOVELTY STATION’

PRI

Cannn s SEUTRIRTINN

Reactance
Continued from puge 67)

SRR x IR R R R TN

' N

TR RO

thermore, the  higher  the  inductanee,  the
steeper the slope of the line, mdicating that
the reactance increases with the frequency
more rapidly Tor the higher inductance than
for the lower.

In Fig. 6 are given three curves which
have been plotted to show how the capacitive
reactance varies with the frequency for three
different  values of  capacity, wiz.: 0.001
0.0005, 0.00025 microfarad.  These carves
have the shape of a hyperhola, whiclr is the
usual shape for a curve of reciprocals—that
is. when the variable quantity (in this case,
the frequency, £) is in the denominator of
the Traction. Lt is casily seen in the for-
mula that when the [requency 1increases,
the capacitive reactance decreases, and wice
cersa. This is plainly shown in the curves.
As we go toward the right (increasing fre-
quency) the curve rises, indicating that the
capacitive reactance hecomes less and less
The curves have heen plotted below the hori-
aomial axis, since the capacitive reactance
is regarded as negative.

When the [requency s zero  (direct cur:
rent). the reactance is infinite, as indicated
by the fact that the curves go off the chit
at the low frequencies.  As the Irequency
hecomes very great, the reactance gradually
approaches zero, as indicated by the curves
approaching the horizontal axis at the upper
right-hand corner.  The greater the capacity,
the less the reactance and the more abrupt
the hend in the curve.

When there is both inductive and capaci-
tive reactance in series noan alternating cur-
rent circuit, the two expressions given above
are simply  added  geometrically,  that s,
keeping the positive and negative signs as
mdicated.  To show the effect graphically.
the two curves represeating the two react-
ances may also be added, as shown in Tig. 7.
The resulting expression 1s:

159.3
Nt = 0.00628 (l. — —

fc

in which Xt is the total or net reactance in
ohms.  The curve in FFig.’5 for the inductive
reactance of a coil of 100 microhenries, and
the curve in Fig, 6 for the capacitive react-
ance of a condenser of 0.001 microfarad
have heen re-plotted in Fig. 7 on a smaller
scale. These are the solid curves in Fig. 7.
These two curves were added hy a scale or
pair of dividers, producing the broken curve,
which represents the net reactance in the
circuit.

1t will he noted that there is one point
where the two reactances annul cach other,
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The Secret of a Real Portable is to Build it in a—

adio Case

TRADE MARK

Takes
Standard
Panel

Pivoting) /Collapsible
Loop Horn

Forming /\ Folding
Cover in Case

The greatest value ever offer-
ed portable set builders. The
three essential portable re-
quisites for the price of one

TIVOTING LOOV-COVER-—the cover
contains a low loss loop with center tap
amd is so designed that it can he turned
in any direction—to pick up diffcrent sta-

tions.

COLLAPSIBLE HORN—when  closed
it occupics only a space an inch thick and
can rest on top of Dbatteries—opened it
measures six inches square. giving wonder-
ful volume and tone.

COMPACT DESIGN—the conservation
of spuace is the fi swential in building
your portable—KRarrs is the final word
m compactness—yet great care was taken
to allow ample room for cvery need of a
radio set. The sturdy Dlack leathercette
case  measures 183§ inches long. 1437
inches wide amd 3 inches thick—no laryg-
cr than a week end c.

ATL radlio set hublders ree that the loop. o
and the case arve the three hardest problems en-
countered in building a portable—IKarryadio sup-

PRICE

*15

plies the three all jn ene, at low cost

Enjoy vour radio this sunmer. AL yon need ta
do is fo huild your seb on a standard panel —set
it in the Karryvadio ad your partable i< emmblete.

WRITE TODAY

ARMLEY RADIO CORPORATION, 68-70 Fleet Street, Jersey City, N. J.
At Your Dealei’s or Mail Coupon Belotw.

ARMLEY RADIO CORPORATION, 68-70 Fleet Street, Jersey City. N. J.
Gentlemon—1 amn etclosing $13.00 for which send me without further chavges one U Karryadio Cas
pivoting leop-vover and collapsible hom
Nume oo Cily
Address oo
My Dealer’s
B T T R R R

Pats. Pending

ON THE OCEAN FRONT CAPACITY 1000

The Breakers

Atlantic City, N. J.

American or European Plan Sea Water in All Baths

ORCHESTRA  AFTERNOON TEAS THERAPEUTIC BATHS
DANCING GOLF PRIVILEGES FIRE-PROOF GARAGE

JOEL HILLMAN, President

HUDSON-ROSS

Sells only nationally adver-

tised radio apparatus.
Send for discounts.

123 W, Madisan St Chicago

e s ks
Largest Selling Transformers in the World
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No Advertising

Size 9 by 12 inches.
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Bound with Beautiful
Stif Two-Color
Cover.
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1925 EditionLarge Magazine Size

Radio’s Finest and Most Complete Call Book

There has never been any radio book for the amateur, the engineer or the regular
radio broadcast listener exactly like this great Consrad edition.

Here is a book for everybody, covering all the information any listener needs to
most thoroughly enjoy a radio program. It tells how to use and operate a radio
set to the best advantage. It tells where, by whom, and on what wave-length
every radio broadcast station of the United States is operated, etc.

Altogether there are 114 pages filled to the brim with practical data. There is not
a page of advertising—all text material for the user.

This is the one radio hook that should be at the side of every radio receiving set
in operation.

ASK YOUR RADIO OR NEWS DEALER OR WRITE TO US DIRECT

THE CONSRAD COMPANY, Inc., 233 Fulton St., New York, N. Y. =
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and the broken curve of net reactance passes
through zero. This is at the resonant fre-
guency ol the circuit, which is thercfore de-
tined as that frequency at whicl ithe veacl-
wiice becomes zero.  Since the reactance is
zero at this frequency, in this case, about
500 kilocycles (or 600 meters), it follows : 2 CERTAER : .
that the current which flows in the circuit S Tacy ; : 57005 o
under any given, impressed voltage will be :
a maximum. This is the principle of tuning

radio circuits.  The capacity or inductance xpias Wha y@ _ Wt t@ kn@w

in the circuit is adjusted untl the react- About new revolutionary way of assembling your radio set from one of
ance becomes zero. There is a certain re- . our kits — 1o solder, no bus bar, no poor connections, no waste of time,
lation required between the capacity and in- : nio skill required, no dissatisfaction, no tools meeded except common
ductance to obtain zero reactance; this is | [ screwdriver and pliers. Even a boy can quickiy assemble a complicated kit.
that their product must have a certain value
for any given frequency. \ £ = ¢ :
To obtain the conditions for resonance all | &8 5 & ¥ =i ILDINGEASY
that we have to do is to take the cquation | e f ":,::(dfsmsf RMUU_ % Pat. OF)
1j01‘ Xt given Zl])OVC, put 1t equal ‘tO ZEho, i 2 g 8 . All conmections are made by the use of our tlex-
tor L;he 1'CZICtall§C must be zero, and solve for 2 - . . ible, insulated eyelefied connecting wire in
the frequency 1. When this is done we will i & : - ‘\ plm‘;e of bus bef o: wire, anl(} solder. ‘I\ndl u’x‘
Yod PO % p - a fraction of the time usually required whe
obtain the ENPHESSION using (he old fashioned way. And when_tha

139.3 < job is done it is neat and your connections

Fem—— Al % - o - . are tight, Makes set-building a pleasure.
—_—— A AR G A R .

VEE feey Ao e This Free Book Tells
which cuables us to calculate the resonant : A 7\ g : —HOW TO ASSEMBLE YOUR OWN
Trequency of a series circuit when we know ¥ s E & § SR SEL without ,‘{':)e“]r'"v;}l)mz_;*l—;(('}%:f

S ~c O 2 3 = N ! 3 B nuisance. — x B 3
1.hc IIIFIL_ICIFXIILC‘ and CdpdC]_‘Ey.m l.t' As ]?C A - 3 OWXN KIT and Accessories without
fore, [ is i kilocyeles, Lois in macrohenries, - . e o Charge. —IHOW TO GO INTO
and Cis in microfarads. This may easily be | B8 3 N o - BUSINESS for ):ourwtlf zl.ml Make
. T 3 = £ - o ¥ Money Builidling Nets for your
converted into the form i = e : ¢ O s

N = 1884 VLC . : L

where N s the wave-length in meters, from | & _ B ik Book c?lr)‘(}.?)"i‘:cisespages
the relation A = 300,000/f. - e o 5

In this formula it can be scen that for any % : . packed fuil of the most
aiven frequency or wave-length, the product : 4 . ) useful and mte{qst{:ng
I.C of the inductance and capacity must have e o fN R ma(}_ter e;'ell' s O]
one certain value. There are many combina- P L s 5 oS - radio catalog-
tions of .L and C’ however, which CZI_ll g‘l_VC B2 ] R > & " Tells about the Marveis of Radio -— How it
the required product, called the oscillation s 5 Ol Helps All and Brightens Every Hanv,w—lees Il.\ls;
- e . aroe 1 i - . i Stations—Specimen rograms—An
constant.  We may use a large inductance : el Huwofpgzoraalggst;{g oS wers the Quastions,
and a small capacity, or vice versa. The only O ™ cwhat Set Shall 1 Buy,” and How Much to !;m;%as;rgxaes
requircment is that their product must have § 3 e “No-s%-_ia’;umgggﬁ;‘gw;ﬁgﬁlﬁ";%5‘,*0“3““."Ffve Hours—How fo
a certain value for each frequency required. ) & : Mk et Y Going Into Business for &(Io&?eel;"gngOvrju\r(l;il;ngar?eﬁaggf

The next important idea Tor the student k QthersTElls Wheno (‘)rde{)s ?riele‘r}ws‘:etslcl:'giptyig?‘s—an(l Finest lllustration of Large

ix Ar H 3 d fe tly - N - ! act Your Business—Oontains Detah €l Mot ™ jne"or Radio Parts and Accessories—
to ix fArmly in his mind is that of tmpedance. - its in Existence and Quotes Lowest Prices—Lists

S Number of Best Kits in iste Business. You Need It

The alternating voltage impressed on a cir- k  Explains Our Fair, Easy, Liberal, Golden-Rule Plan of Doing Busifiess. COUPON NOW

. ’ . .
cuit has to send the current against two i ({00DS SENT ON APPROVAL— __.u---shﬁ:élig‘{gi ——— UL

: . S AT . : h K { ADVANCE— ; SCIL. MPANY,
things opposing if, wiz.: the reactance and i 3812!31\;‘1‘1{1{3\115)"}{—% R D v, 679D, 245 Greenwich St.. New Yorl
the resistance. Without going into the theory Wi PAY TRANSPORTATION— You may send me your Kit Catalog No. 1t

‘?1 4ho\v the rcruct;mcc 18 co_mhmcd \\'1t‘h the Satisfaction or Money Back
resistance to get the total impedance i the 1 GE 12
circuit, it may merely he stated that the re- i SEE BIG AD, PA

lation between these three quantities is the . H
same as the relation between the three sides o Radlo SPeClalty co'

of a right triangle. ; Div. 679D, 245 Greenwich St.. N. Y. City

if without chavge or obligation.
Name., .. -«-

Street
. O.

L L L L]

¢/ o z2/x 1100 Volt Storage “B” Baftery for $10001

Everybody can now enjoy the benefits of
Storage “B” Batteries—more power, quicter S E R \"] ] CE

reception. greater economy. Rubber case pre-

vents leakage or shorting. Fasy to recharge. DOllbIe-Duty
Will last for years with ordinary care. CHARGER
171 - 140 H 5 Charges §-volt A’
SERVICE Rechargeable ‘‘B’” Batteries o 4]
FIG 8 - - —in all-rubber cases T o R
Service “A” Batteries 100 $1000 50 VOLT—$5.50 SERIES. Noiseless
D e voLTS 125 VOLT—$12.50 treingly coomannlica
The ordinary laws of the triangle apply 1o 6 volt, T8 The height of con-
radio circuits. 20'106 amo. nr. .. °14.00 | SERVICE BATTERY CO. :
6 volt, $ .
Such a right triangle is shown in Fig. 8, (00°120 amo. vv. . ~16.00 i 704 East 102nd Street Cleveland, Ohio g
in which the altitude and base are a and b, o .
respectively.  The hyvpothenuse of the tri- Prices in Canada C let
angle, ¢, is obtained by the well-known for- ' 50 $ 5 100 $ 125§ gy A
mudas VOLT 7-7 VOLT 14.50 VOLT 17.00 with Bulb
137 R lles Ave. $1 A-50
& VI SERVICE BATTERY CO. of Canada, "Teronte, Ontario” 14
== a ” . -

The identical relation between the three
c}cctrical quaritities is shown in the other
;(L‘Jhﬁ trlumgle 1111 Tig. 8,-in which t'hel alutu]de Insure your copy reaching you each month. Subscribe to Radio News—

t i1s the total or net reaciance m ohms, the q § .
base R is the resistanice in ohms, and the $2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.

hypothenuse Z is the mpedance in ohmns.
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Storage‘B Battery

Positively given free with each
purchase of a WORLD "“A™
Storsge Battery. You must
send this ad with your order,

WORLD Batteries are famous
for their guaranteed quality
and service. Backed by years
of successful manufacture and
thousands of satisfied users,

Equipped with Solid Rubber Case,

an ingurance against acid and leak-

age, Yousave 60 per cent and geta
2-Year Guarantee
Bond in Writing WORLDW§::;‘L Approved
“tell thelr friends.’’ That' i
of performance. Send yourst;-‘:irer ﬁ‘zﬁfiﬁgt and Llned
seo‘llulit nggker Case Radio Batteries | 25 Standard
g Vglc 100 Axgg;gg .“.m ‘.- £oa .Sii.gﬂ bv Leadmg
6-Volt, 140 Amperes , - © - - ' 13:3% | Authorties
Solld Rubber Case Auto Batteries | including Radio
6-Volt. 11-Platy . su, 5 tefvs bora-
orles
12-Volt, “7-Plate 100 | Sclence  Inati
Send No Money Jube'stata bat: uﬁi Poptar
ry“anted and b
we will ship day order is received, by Ex- onas

- S“bleCt to your examination

= arrival.  FRI I{ £t

Extra Offer: 5 per cent dxzc:l;‘x};t l?:rmgaegw "m“’ﬂesﬁR"dio

-n tull with order. Buy now and get a guar-'y in the Home,
unteed battery a: 50 per cent saving to you, ﬂﬂd Lefax, Inc.

RLD BA'ITERY COMP;

1219 So. Wabash Ave., te 20 CHICAGO. L.
For
orld -

STORAGE BATTERIES RADIO

Radio builders—both amateur and professional

—will find this interesting book helpful in
choosing the best parts for their sets. Over
forty leading radio manufacturers now using
Pacent Essentials as standard equipment.

PACENT ELECTRIC CO., Inc.

91 Seventh Ave., NewYork ’
Minneapolis Birmingham San Francisco  Washington
Philadelphia Jacksonville St. Louis Buffalo Detroit
Boston Chicago
Canadian Licensees:

R. H. White Radio Co., Hamilten, Ont.

Pacent

RADIC ESSENTIALS
l__¢f 3 DONT xMPROVlSE-PA—CE—Nﬂm__

ZBAKELIT

RADIO NELS

SPAULDING FIBRE COMPANY INC.
TONAWANDA N.Y.

i NOTICE TO MANUFACTURERS — GEORGE FIELD
' Wireless Supplier, Newcastle, New South Wales,
: Australia,

’ Above being largest RADIO factor of Newcastle, TTamil-
Maitland and Cessnock distriet. invites manufac-
ch will be burchased or
artieles of bulk.)

S ton,
turers to submit samples w
returned. (No Sels, Speakeps, or

| (e

The impedance may then be computed from

this txmxwlc s

Z = VXt + R*
or, if we wish, we may insert instead of
Xt, its algebraic expression given above.
This formula shows what happens when the
reactance of the circuit is made zero. When
Xt 1s zero in the above formula, we have
simply Z = R; the only oppomtlon to the
flow of current is the circuit resistance. It
we should want to go to the trouble to do
it, we could add this resistance to the chart
of TFig. 7. It would be represented by a
straight, horizontal line at a distance above
the axis of {requency equal to the resistance.
From this line and the curve of net react-
ance we could~calculate, point for point, the
impedance curve, - This would bhe slightly
higher than the net reactance curve at every
point, and, as a consequence, .the resonant
frequency would be slightly lower than the
chart indicates. In the usual low resistance
tuned circuits used in radio apparatus, the
difference would not, ordinarily, be notice-
able.

The reactance diagram described above is
a very valuable means for studying and de-
signing radio circuits. In articles to follow
this method will be used to analyze coupled
circuits. It is safe to say that it is a very
difficult matter to clearly explain or under-
stand coupled circuits without the use of the
reactance diagrams. In the next issue, the
parallel circuit will be studied by this means,
and the difference between the operation of
the series circuit and the parallel circuit will
he clearly brought out.

I R N I AL I O A B AT R U TL IR TRVEN T}

Correspondence From

Readers
(Continued from [7(1JL’ 72)

snn s

SunHEGE

and reconstruct this receiver, when all com-
ponents will be mounted inside the cabinet
and so arranged that a minimum of wire
will be used for comnecting.

By means of plug-in arrangements for
R.J%. transformers the wave-length range of
the reconstructed receiver will be from 350
meters (and possibly less) to about 1,000
meters.

Three sets of R.IF. transforniers have al-
ready been designed to work with square
luw condensers of .0002-mid. capacity, whilst
three separate reaction variometers will also
he used, wound and arranged so that a few
turns may be closely coupled to the aerial
transformer secondary.

Perhaps I ought to say that I am situ-
ated in open country, unshielded and ar a
natural altitude of 600 feet above sea level
my aerial being ‘a single. length of 7/22
stranded and cnamelled copper wire, 40 feet
high at mast, 75 feet long and 25 {eet high
at lead-in end. It is well insulated and the
receiver 15 practically below the lead-in, the
earth lead being only abouit 7 feet long.

I am not yet fully licensed for transmis-
sion, but hope to be so in the very near
future.

With all good wishes for the continued
success of vour cxcellent publication and
also to 3 BID for his very interesting arti-

cles, T am,
JosErr Whar. NEeLsox,
15 Maxwellton,
East Kilbride,
Glasgow, England.
CHOKE HIM
Fred: “Why this talk about radio being

the 35th !ldflOlldl industry ?”
Ned: “I can't sav. 1 supposed it to he
the ‘lead-in’ industry.”
Contributed by Jack Bront.
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The DAVEN
RESISTANCE COUPLED

AMPLIFIER KIT

"-\.._\_:‘_\_. __,_,..-o-""”"
The Aim of Radio is distortion-
¢ less reproduction—the

DAVEN RESISTANCE
COUPLED AMPLIFIER |

hits the mark! Three or four stage
klt\ hring its perfection to those
“who build their own."

Buy {rom your Dealer the “RESIS.
TOR MANUAL” our complete

handbook on Resistance Coupled

Amplification. Price 25¢, Post Paid

DAVEN RADIO CORP.
‘“Resistor Specialists ”

Newark, New Jersey

THOUSANDS

of customers have been pleased with our goods.
We have been making Radio Furniture for 3
years,

Send for Free Catalogue

The Southern Toy Company

Dept. N. HICKORY, N. C.

Atyour dealer
$1.00

can put
your setin
that conven-
ient corner and

WALBERT MFG. CO., CHICAGC

Insure your copy reaching you each
month. Subscribe to RADIO NEWS—
$2.50 a year. Experimenter Publishing
Co., 53 Park Place, New York City.
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The Inventions of

Reginald A. Fessenden
(Continued from page 21)

o e 7

RIMAMTITITRINI

in the Boston Transcript of April 6, 1925.
Aifter describing the specific  equipment,
which has cost the taxpayers of the U. 5.
many millions of dollars, he says: "Our
laboratory facilities are unusually complete.
\We lave a rescarch associate plan. Under
this arrangement an industrial group can
send to this department a representative to
work on some particular problem of interest
to that industry. His salary” (alone) *is
paid by his employers, but in other respects
his status is that of a member of the depart-
ment's research staff. He has the use of the
Jaboratories and the benefit of the experi-
vnce of our people” (i. e, they assist him
without_pay). “The results of his work are
published by the burcaw after approval by
those interested.”

The exact number of publications approved
by the new form of trusts may be judged
by the fact, disclosed in Nature, issuc of
IFebruary 7, 1925, that of 29 such reports
of rescarch work done almost entirely at
government expenuse, and in a government
burcau, not a single one has been published;
every one is the sccret information of the
members of the trust. The total number of
scientific publications for the past year avail-
able to the manufacturer outside of the trust,
ar to the inventor, or to the independent
scientist, from the department referred to.
with its millions of dollars of equipment and
its large annual appropriations, was just
nine and those of minor importance. Dut
the independent manufacturer and the inven-
tor and the independent scientist paid their
share of the cost of these trust and Cabiri
seerets.

1t will readily be understood that the man-
ufacturer who desires to be independent is
virutually back-jacked into the trust, at gov-
ernment expense, and that the patent office is
virtually eliminated.

3. If an invention is made in any indus-
try, say in the piano manufacturers, and is
submitted by an inventor to any onc mem-
ber of the industry, that manufacturer can-
not adopt it. It has first to go before the
branch of the Research Council which con-
trols that industry. If the Research Council
can see no way of climinating the individual
inventor in that particular case, the reply
waes back, through the association to the
particular manufacturer and thence to the
inventor. that the manuiacturer has decided
not to adopt the invention. And if the in-
ventor goes to any other piano manufacturer,

no matter where, in the United States. he.

will find that they each and all know oi the
invention but are cach and all decided not
to adopt it. If any manufacturer did adopt
it he would be put out of business by the
Research Council in short order.  Ii, how-
cver, the Rescarch Council believes that the
patent, is loosely drawn and can be evaded,
the council puts its own men to work to do
s0.

The immediate net result is of course
climination of the independent manufacturer
and independent inventor; then stoppage of
all improvement in the art, for as shown in
a previous section corporations never invent
or adopt any improvement of importance
unless forced to by outside competition; then
a lectic prosperity; then stagnation in the
industry and high prices to the consumer,
and finally hard times.

The Rescarch Council thus controls ab-
solutely every industry and every manufac-
turer in the United States, except a few, like
Ford and Edison, who are able to hold out.

4. The present plans of the Resecarch
Council call, it is understood on good au-
thority, for the placing of all stock of trusts
so far as is possible in the hands of small

“_\\:\~.
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‘em off a map.

are furnished complete with four inch 360 de

Wade Square Law
Condenser and Dial ) .
The special design  completely insulating

All sizes, complete with 4-inch i shaft from the plates and the separately grour
vernier dial, for: frame eliminate all hody capacity—even in
Short wave 000125 mfd. wvvvnn.. $7.50 most sensitivé sets. \Wade is the ouly conde

Tuned Radio Frequency, .00025 mnfd.. $7.75

for close tuning adjustment,

E asy“aspickin

Tuning is easy now! Special plate construction
spreads stations over the dial. Makes it possible
to locate any station instantly. Wade Coudensers

gree

vernier | dial—give more space between stations

the
1led
the
nser

so constructed and is a revelation in fine tuning.

Super-Heterodynes, .0005 mfd. ..... $8.00 Built upon advanced scientific principles in cvery

detail to increase tuning and operating efficic
At' your dealers, otherwise send purchase
price and you will be supplied postpaid. Write for descriptive folder.

ney.

WADE MANUFACTURING COMPANY, Inc.

1819-A Broadway New York

(0}

- WADE
0 TRADE-MARK _/ REGISTERED

o

Become a big-pay man in the greatest industry of all time. Quickly, easily
and right at home, you can fit yourself for highest salary positions, or you
can cash in on your Spare time. The callis urgent for mechanics, operators,
designers, inspectors. Unlimited, fascinating opportunities on land or sea,

it YOU ar HOME 22 ARADIO EXPERT

Under my practical, easy to understand, instruction—you qualify in an amaz-
ingly short time. No previous experience is necessary. Every branch of
radio becomes an open book to you. You learn how to design, construct,
operate, repair, maintain and sell all forms of Radio apparatus. My methods
are the latest and most modern in existence.
Wondertul home construction tul H ‘s **Radio
FREE receiving set of tho latest danlgr‘:.o Wl'lte TOday Facts'’ FREE

'A. G. Mchaupt, Radio Engineer, RADIO ASSOCIATION OF AMERICA,Dept. 157,1513 Ravenswood Ave..Chicago

TTERIES

modern multitube sets.

TWOlEiZES] You can solve your “B” circuit power problem with Storads.
No. 4524—alz amp. hr.—21 volt Ask your dealer or write direct for information.

No. 4548—41, amp. hr.—48 volt Distributors’ territory is still available.

We stake our reputation as Storage Battery and Radio Engincers
on these batteries hecause they are built to give reliable service on

The Cleveland Engineering Laboratories Co., 2120 Superior Viaduct, N. W., Cleveland, Ohio

LOW F
$100 Per Week LOSS ==
easil?' made in your spare time sclling one of THE NEW RAD!O SENSATION
the best and fastest selling radio sets on the GETS WONDERFUL DISTANCE
markcft today—no experience nccessary.  No Marvelou(s' §re|=ctivid(y. B&ar(iful Tone =
manufacturing; you sell a complete outfit. ~Send and Tremendous Volume
me a card and I will send you complete informa- B-ELIMINASTOOJ(‘) KIT
tion. Price $20.
. DAVE RIKER, Salesmanager FR EE Diagram for One Knob B S
88 West Broadway New York { Hack-up with Each Cofl. —
- | A. H, WAAGE 6 Reade St., New York. N. Y.

Insure your copy reaching you each month. Subscribe to Radio News—$2.50 a year.
Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Hear the Murdock
Neutrodyne

COMPARE the Murdock
Five Tube Neutrodyne for
the quality of its tone; for the
beauty of its cabinet; and for

its reasonable $100. price !
Thereis spacein the cabinet
for the ‘B’ batteries. The only
accessories necessary are bat-
$ ]_ O O. teriesand tubes. A“‘Murdock’’
5 o setis backed by twenty years
with built-in of successful experience in

Loudspeaker making radio apparatus.

$92.50 WM. J. MURDOCKCO.
i Dept. A5, Washington Ave.
without Chelsea, Mass.

MURDOCK
NEUTRODYNE

T

I

SAVE HALF
THE COST OF
NEW TUBES

BY HAVING YOUR

OLD BURNED OUT

AND BROKEN TUBES
REBUILT

Guaranteed equal to new.

Send us vyour tubes by

parcel post. We return

them parcel post, C. O. D,

and try to maintain 24
hour service.

HARVARD RADIO
LABORATORIES
200 Old Colony Avenue
South Boston, Mass.

REBUILT
at > cost
of new
tubes

AUTO RUNS
57 MILES ON
£ GAL. of “GAS”

A new automatic and self-regulating
device has been invented by John A.
Stransky, 492 Fourth st., Pukwana,
South Dakota, with which automobiles
have made from 35 to 57 miles on a
gallon of gasoline. It removes carbon
and reduces spark plug trouble and
overheating, It can be installed by
any one in five minutes. Mr. Stransky
wants distributors and is willing to
send a sample at his own risk. Write
him today.—Advertisement.

° MARVELOUS NEW
AUDIO TRANSFORMER
adds a musical quality to any
% set far beyond anything you
ever heard before. Karas Har-
monik amplifies low, middle
and high tones to the same big
volume, eliminating distortion.
Rrings out vital harmonies and
overtones of music. Price $7.00,
Write Karas Electric Co..
Dept. A595, 4040 N. Rockweli

St.. Chicage.

WAIT FOR ANNOUNCEMENT OF BOSCH
RADIO APPARATUS
Americ.  Bosch Magneto Corporation
Main Office and Works: Springfield, Mass.
Branches: New York, Chicago. Detroit, San Franeises

O

shareholders, and placing members of the
Research Cabiri on the hoards in influential
positions.

3. On the Universities, the first hold of
the Research Cabiri is through the Carnegie
and other pension funds. No professor who
opposes the Cabiri can hope for any support
for his declining years. It will be remem-
bered that his pension was arbitrarily denied
to Wilson, though he was strictly entitled
to it.

The second hold is through endowment
shares in industrial corporations controlled
by the Research Cabiri. In a recent case
this has gone even further, and one of the
great universities, endowed withh millions of
dollars by independent donors, is now an
actual partner in one of the trusts, and can-
not sell the stock, but must depend on the
trust being profitable.

A third is through control of positions ior
the university graduates. A student who
enters one of the universities (with the ex-
ception of a very few who still hold out)
has parted with his liberty for life. No
matter how brilliant his class record. he can-
not obtain a position unless he satisfies the
Cabiri and the trust which controls his
chosen field of work, and he cannot engage
i business as an independent manufacturer,
as shown above. Nor can he become a con-
sulting engineer, {or all that work is now
turned over by the Research Council to its
own universities, where the studeuts are de-
tailed to the work for little or nothing, and

the professors must take charge of the work |

for nothing or lose their positions. To all
intents and purposes the student is therefore
a slave to the Research Corporation as much
as any negro was to the plantation owner.

DEFENCES OF THE INDEPENDENT IN. |

VENTOR AGAINST THE RESEARCH
CABIRI

Some of these are already in existence;
others should be created.

1. The Patent Office. This institution, on
which the wealth of the United States is
founded is an obstacle in the way of the
Research Council which has already, by the
“confidential research report” system out-
lined above, neutralized the chief {function
of the Patent Office which its founders in-
tended it to fulfill. Tt has also (but much
less than might have heen expected, to the
honor of the men, be it said) had a bad
effect on the morale of the Patent Office
employees, necessarily, for with the elimina-
tion of the individual inventor there is no
longer any future or opening for a Patent
Office official except with one of the trusts.
And soon there will be none at all, for ob-
viously when the combines are completed by
the Research Council and the results of all
researches are preserved in confidential re-
ports, there will be no object in thé trusts
taking out any patents, and we will have re-
turned to the medieval system of “trade
secrets” which, it was found, proved so
detrimental tc civilization, and from which
the Patent Office was created to free us.

Efforts will naturally- be made by the Re-
search Council to block the purposed func-
tioning of the Patent Office; are, in fact,
now being planned, it is understood. All
new legislation must be carefully watched.

2. The Courts. We still have the Courts.
That they are a real defence is shown by
the complete failure of the recent attempts
of the Research Council to sieze Roger’s
under-water wireless and DeForest’s regen-
erator. No doubt courts are occasionally
fallible, as is every human institution, but
they are a stronghold of civilization.

3. Elimination of Secret Reports of Work,
Any Part of Which Is At the Expense of the
Taxpayer. The publication, immediately on
completion of all work, conducted in part
or wholly at government expense, should be
called for by law. This would give the in-
dependent manufactuer and taxpayer a
chance.
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"KORACH
TUNED LOOP

Patent

i‘\,(‘)’l[’“‘d Tuning Feature
Directional

Can Be Logged
Collapsible

ke

The Loop COCKADAY used on his famous 8-Tube Super
Reflex to hring in 2LO, Londen; 2BD, Aberdeen, Scotland;
INO. Neweastle. IXng.; 2PY, Dlyvmouth. kng.; ESP, Paris,
France; PTT, Madrid, Spain; WEKA2, Porto Rico. and other
over-seas stations.  Approved and recommended for the
COCKADNAY Superheterodyne and all other sets designed
for loop reception. Exclusive features give you selectivity
and distance unheard of Letore with loop aerials. If your
Dealer cannct supply you, order direet fromn us. Price
$16.50.  Send $2.00 as good faith debosit with your order,
balance C.0.D. Bxpress. Satisfaction guaranteed.

KORACH RADIO CO.

309 So. LaSalle Street
Dept. 7, Chicago, Ill

Full Particulars on Request.
Drarers aAND JomBERS: Write at once for attractive
proposition.

[ R A ST ORI R TN

NI

RN,

Batteries furnish fuel to your set.
Give your set the best.

Ratio @ g

BATTERIES
DIAMOND ELECTRIC

SPECIALTIES CORP.
103 South Orznge Avenue, Newark, N. J.

Dealers, Jobbers—Write for Proposition

Special Library of Information

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer
Ouray Building Washington, D. C.

Telephane:
Main 4806

Cable address:
RADIOPAT

THE ANDREWS
PADDLEWHEEL COIL

A low-loss inductance. Tmproves
tone quality and increases sig-
nal strength and selectivity.
Price, with bracket $3.00
RADIO UNITS, INC.
1300 First Ave.. Maywood. I

YOUNG MEN—TURN YOUR
SPARE HOURS INTO MONEY

Earn big profits, prizes, and awards sell-
ing RADIO NEWS, SCIENCE & IN-
VENTION, The EXPERIMENTER, and
MOTOR CAMPER & TOURIST in, your
neighborhood. We train you as our
salesman and pay you liberally for your
time, Write at once and we will help
you get started. M. BRIDWELL.

THE EXPERIMENTER PUBLISHING CO.,

53 PARK PLACE, NEW YORK CITY
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4. Taxulion of IEndewments and Regula-
tion of Lindowment Official Salarics. These
endowments are not, in perhaps most cases,
now being used for the purposes which the
founders had in mind. They are a drain
on the resources of the country. No foun-
dation which does not continue to enlist the
financial approval of the public should con-
tinue in existence for more than the genera-
tion which created it. The taxes on foun-
dations should be proportioned with this end
in view, to lift the dead man's hand when
rats shelter themselves heneath it, or when
the end he sought is no longer for the com-
mon  good.

5. Making Our Universities Independent.
Iirst by ruling as illegal bequests which
make (he university the servant of any trust
or corporation.  Next, by making pensions
dependent solely upon lixed rules, service and
vole of the university itseld.

With these defences, provided and main-
lained, there 1s reason to hope for a long
maintained age of invention.  Without them
we may conlidently expect a long period of
retrogression.

PRESERVATION OF ART OF INVENTING

Al that 1 have written above has been
hecause | am firmly convineced that if the
decision of the Research Council to eliminate
our Edisons, our \Wrights and our Fords and
the Patent Oflice, and to return to the “trade
seeret” system is successful (and it may well
be, for amongst other {actors which must
be taken into consideration is the close con-
nection of the head ofticials of the Rescarch
Council with the Russian Soviet; a “‘pene-
tration from above,” as it is 1)111‘zhul) then,
as has happened in past ages irom ucutlv
the same cause, the progress of civilization
will be halted for mauy years, even for many
centurics.

Oue reason why it i1s hard to recover
“great ages” is the penetrating growth of
vested interests into their foundations, which
is hard to remove. Another is that the arts
and invention is an art as well as a science,
require what may not irreverently be called
a4 form of apostolic succession, because so
much more is to be learned by sceing and
assisting in the actual doing of the thing
than is usually written,

It is for this rcason that I am about to
give along with the work which I did while
with 2dison, a deseription of his methods
of working out problems and of his ways of
looking at things, which are perhaps the large
part of the art of invention.

Note.—"That no body of men can deter-
mine the true direction for growth” is a
hard saying, but there is no difficulty in find-
ing exemplifications.  [{. g., a super-power
commitice, compased of most excellent engi-
neers and business men, recently made their
report, which had cost some millions of dol-
lars. It was to the effect that the immense
and cheap deposits of soft coal in Pennsyl-
vania could not be used on account of lack
of condensing water, and that buckwheat
(three) anthracite, which they estimated to
cost $1.75 per ton, should be used, supple-
mented by elahorate hydraulic plants on the

Lawrence and clsewhere.

This was the group reaction to the prob-
lem. The reaction of the individual inventor
would have been radically different.  He
wonld have said: “No condensing water in
Pennsylvania to use its coal? That does not
sound right.”  He would have looked up the
Weather Bureau charts and found that over
five feet of rain falls annually in Pennsyl-
vania. Then he would have said: “Where
does it go to?” and found that. on account
of de-forestation, it is not held and causes
over $15,000,000 damage per annum from
floods, and that the State of Pennsylvania
had under contemplation the expenditure of
over $100.000,000 for flood relief work. Then
he would have said: “Why not combine the
two problems, and utilize the flood reclama-
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For Good Summer
Radio Reptlon use

JEFF.

TUBE REJ UVENATOR
keeps tubes like NEW’

DON’T blame the weather for all sum-
mer radio troubles. . . . How are the
tubes? All tubes, remember, grow weak
with use —especially in summer when
operated at higher voltage. Bring them
back to full efficiency with the Jefferson
Tube Rejuvenator! Takes only 10 min-
utes; attach to a convenient electric
light socket. Used once a month, it
poustes and TresLes the life of tubes!
Quickly pays for itself in saving of tubes
and batteries. It’s wasteful to be with-
out one; it’s economy to own one.
Takes large or small tubes—201-A,
301-A, UV-199, C-299. Fully guaranteed.
At leading stores selling radio supplies.
If your dealer can’t supply you, send

$7.50 to

JEFFERSON ELECTRIC MFG. CO.
501 So. Green St., Chicago, Ill.

TL-BE RE"UVE\NATOR

Patent
Pending

Makers of Jeflerson Radio, Bell Ringing

and Toy Transformers; Jefferson Spark

Coils for Automobile, Stationary and

Marine Engines; Jefferson Oil Burner Ig- $10 in Canada
nition Coils and Transformers,

LEARN THE CODE AT HOME
e OMNIGRAPH

THE OMNIGRAPH Automatic Transmitter will
tcach you both the Wireless and Morse Codes—
rlght in your own home—quickly, easily and inex-
pensively,  Connected with  DBuzzer, Buzzer and
P'hone or te Sounder, it will send you unlimited
messages, at any speed, from 5 to 50 words a
minu‘e,

THE OMNIGRAPH is not an experiment. For more
than 15 years, it has been sald all over the world
with a money back guarantce. The OMNIGRAPH
is used by several Nepts. of the T.8. Govt.—in fact,
the Dept. of Commerce uses the OMNIGRAPH to
test all applicants applying for a Radio license. The
OMNIG has been successfully adopted by the

q leading Universities, Folleges and Radio Schools.

Send for FREE Catalog escnbmg three models. DO IT TOD

THE OMNIGRAPH MFG. CO., 15 HUDSON STREET, 'NEW YORK CITY

If vou oun a Radio Phone set and dow’t know the code—xyou are mzs:mg most of the fun

M & MINSULATORS

Made of hard rubber with brass center. 47 Lead in Insulator 50c; 10 Jobbers and Dealers
Lead in Insulator. 80c; 207 Lead in Insulator for thick walls, $1.50, Write  for our speeial
Send for our big talog of aute supplies and radio parts, proposition, including at-
wall sets and supplies. tractive display board.
a -
msuatos THE M & M CO.,, 500 Prospect Avenue, Cleveland, Ohio

60c Each

Jor Improved Reception—

—huild with KIL-KO-PARTS
Cut down iInterference and get stations you
never heard before through scientific tube tun
ing.  Dooklet on Improved Receptlon sent tor
2¢ stamp., \Write Dept. RN.TUi

D X INSTRUMENT CO. Harrisburg, Pa.

FIL-KO-PARTS

BAKELITE DIALS

are accurate in dimension and will
not warp. Write for Booklet 24.
BAKELITE CORPORATION
247 Park Avenue, New York, N. Y.
Chicago Office: 636 West 22nd St.
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The Copy on

A FEW ADDITIONAL
FEATURES OF THE
JULY ISSUE

The Northward Trek.
By Richard K. Wood
Telling of the roads and camps
from the south leading to northern
localities.

Where to Camp.
By Charles B. Roth

Describing  the most desirable
places for the motor camper to visit,
both far and near.

Camps and Camping.
By Ludwig Stanley Landmichl
Giving the experiences of a vet-
eran camper with the questions per-
taining to camp fare and shelter.

From Boston to Quebec, Montreal
and the White Mountains.
By Mary Thornhill
Tn which an eastern tour is de-
scribed and conditions indicated.

A Woman, A Car and More or Less
Trouble. By F. L. Allen

Indicating some of the things
that a woman motorist should know.

Literary Landmarks for the Tourist
Visiting Massachusetts.
By A. D. Mueller
Stating what and where the mo-
torist from elsewhere will want to
see of historic interest in the Old
Bay State.

Motoring in British Columbia.
By Mrs. Stephen Nease
Describing the beauties of the Val-
ey of the Okanagan.
Fourteen Miles Through Granite.
By Lewis Lemuel Thomas
The story of a new motor road
through the High Sierras.

How To Build a Camping Car.
By .Maristan Chapman
A set of plans and specifications
by which .the tourist may build his
own camping car.

The Old Trail. ...By A. E. Wilder

In which the author retraces the
route followed by his father in pio-
neer days.

All Newsstands

]
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L

25 CENTS
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MOTOR
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LEar ATTn

EAPERIMEHNTER FhBiLidHiny cCoM
RADID HEWS - SCILNCE & INVENTLION THE

Touring in Illinois!

The July Issue of Motor Camper & Tourist
contains a complete “Good Roads”’ map and
a campsite map of the entire State of Illinois

Motor Camper & Tourist has 80 pages of valuable information for every
motor tourist who contemplates a trip through the great state of Illinois.

There is only one way to motor tour satisfactorily and that is to know
what roads to select, where to camp or stop, what to take along and lastly
what to see.

To achieve these ends seme tourists insist on half a dozen road maps, as
many railroad maps and descriptive circulars and enough scenic books
to fill a suitcase.

Yet the best and cheapest way to tour ideally and get the most from yvour
trip is to use Jotor Camper & Tourist the only national magazine for
every motorist. It is a camp guide, a road guide, a scenic guide and a com-
plete equipment and story magazine all in one.

ASK YOUR NEWSDEALER ABOUT IT TODAY!

Germott Publishing Co., Inc., Owners
Licensed Publishers—The Experimenter Publishing Co., Inc., 53 Park Place. New York, N. Y.

www.americanradiohistorv.com


www.americanradiohistory.com

Radio News for July, 1925

tion works for condensing water, which
would be additionally an advantage to Penn-
sylvania, since it would make its coal de-
posits utilizable for such power purposes.”
He would make his calculations and find that
all the quantities concerned came out well on
the right side, and with provision for ex-
tensions many times greater. As regards
the hydraulic extensions to supply the power
deficiency of the “group” plan, the inventor
would have said: "The importance of water
transportation depends on the ratio of couastal
arca (i. e., arca within say 50 miles ol the
coast) to total arca. England and some
other countries arc substantially all coastal
arca, and are water transportation countrics.
But the United States is not. It is a rail
country, and the hydraulic plants must he
judged solely by their own production cost
figure, which is greater than that of the coal-
burning plants. Dut the money into rail-
way improvements, because the high capital
and operating costs of the combined anthra-
cite developments will tie you to high-cost
power for hali a century and cut you oft
from cheap power, electric heating, cte.
which you might have from the bituminous
power plants and power storage.”

This will explain the saying. and there arc
veasons why it must always be true. One
might say, like the countryman who could
not see the city on account of the houses,
that one cannot see the engineering on ac-
count of the engineers, but this would be
neither fair nor true, for the engineers were
not only capable but eminent, and the report
shows good engineering. The truth is that
something more than professional capacity is
needed in dealing with questions of progress
and a somecthing which is the precise thing
the Rescarch Council has deliberately set
about to climinate from our civilization.

(To be continued)

(Ravto NEws is not responsible for any
opinions cxpressed in Dr. Fessendew’s article.
—FEditor.)

[ Want to Know
(Continued from paye 80)

S m
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claim being its ability as a DX-er (long-distance
receiver).

A satisfactory coil construction waould he 10
turns of No. 18 annunciator wire for the untuned
primary and 30 turns of No. 20 or 22 D.C.C.
wire wound on a J-inch tube.  Wind both coils
the same way and space the primary about g to
4 inch from the secondary.  Any form of tickler
coil may be used. About 20 turns of No. 26 or
28 D.C.C. wire on a 2Li-inch rotable tube or hall
will he satisfactory. The mechanical arrangement
of the rotating clement must be left to the in-
genuity of the constructor.

Circnits ). 2128.B aud (. 2128.D are extremely
good for portable suts, or for sets located where
conditions are uot favorable for best reception.
The use of substitute acrials in the form of elec-
tric light lines (a Ducon is used), fire escapes,
inside-of-room  acrials, wire fences, metal rmofs,
leader pipes, door-bell wiring, an insulated wire
Jaid on the ground, an insulated’ wire buried one
foot deep in the ground, and various other un-
usual conductors may often result in surprisingly
good reception. 1§ it is found very diftienlt to
receive signals of readable intensity, try conncct-
ing any onc of the convenient aerial systems men:
tioned “above to the end of the sccondary marked
“G" of the variocoupler shown in tuning unit
0. 2128-D.

TUNED RADIO FREQUENCY

(2130) Mr. Richard Walters, Shaughai, China,
asks:

(). T. What is the Starr system of “tuned
ahsorption,” as used to prevent oscillation of tuned
radio frequency cirenits? It is desired to use one
stage of push-pull audio frequency awplification
with a phone jack so arranged that plugging the
phones into the detector jack will automatically
ilisconnect the push-pull amplifier tube filaments.
When the head-phones are removed from the de-
tector jack, the loud speaker should be auto-
matically connected the output of the am-
plifier,

As has becen occasionally explained in these
columns, the reason manufacturers try in so many
ways to prevent oscillation without the use of a
potentiometer or connecting the R.F. tube grid
return leads to “A" positive, is two-fold. First, if
a positive potential is put on the grid, . ., if

to
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The T type of filter is one of the simplest and most economical of filters. For the generator it 1s
ideal Properly built it is the most effective of the “smoother types.” That s, 1ts filtering effect is not
critical. It functions at all frequencies above the cut-off or resonant point The lower this cut-off point
and the sharper and more rapid the reduction beyond this point the better the filter 1s  This means that
as large condensers and chokes as is practical, from an economical standpoint, should be used. A general
idea of the functioning of this type may bLe ubtained by considening 1t is to be divided into two parts.
Part A is a condenser across the generator terminals  Its effect on the plate circuit is small. Its effect on
the minute ripples in the generator is tremendous. It breaks them down, lowering them from a minute to
a negligible amount. Part B takes what little disturbance is left and reduces it as explained i No. § of
this series. One or two, one mfd. condensers and a one to ten henry choke makes a good filter for teleg-
raphy and telephony work. Larger condensers and chokes will of course increase the filtering effect.
‘The very best of results for telephony may be obtained with one to four one mid. condensers and any

-standard “ESCO” motor, generator set.

ELECTRIC SPECIALTY COMPANY
rae “ESCO’"" marx
South Street Stamford, Conn.

Real.DX means maximum miles per watt, and that it what "ESCQ” generaturs are built for.

211

The Better

Tuning Control

Distinctively a B-T Product

Hairline Control, Easy Action, Simple

Mounting.

No side strain or pull on shaft to wear out
bearings or destroy alignment of your con-
denser or coil.

Reads 0 to 100 or 100 to 0,—settling the
argument as to “Clockwise” or “Anti-Clock-
wise” instruments.

Registers dial numbers, wave-lengths or call
letters.

Adds to the appearance of any set.

The New B-T Socket

You should know about the mnew B-T socket.
You’'ll like it for its sensible design and careful
construction. Send in your name and address for
circulars describing this and other new B-T devel
opments.

Exclusive features fully pro-
tected by u(e_nts pending.

BREMER -TULLY MFG.,, Co.

532 S. Canal St. Chicago, Il

5000
RADIO DEALERS
buy from

Learn PR
‘,Grcat Shops of Coyng—
r complete in 12 wecks on
%7 vast amount of elec-

trical equipment.

EARN $200 to $600 A MONTH

Enter anytime. Special limited offer. Auto and Raalo
course free. Send for hip free book. Act now!
| H. C, Lewis, Pres.,, COYNE ELECTRICAL SCHOOL.

HUDSON-ROSS

123 W. Madison St. Chicago. §

Send for dealers discount. Dept, 564-B. 1300-1310 West Harrison St.. Chicago, 1Ii.

—
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THE NEW

UNCLE SAM

sCIGAR BOX”COIL

E;.i SMALLEST TUNING COIL IN THE WORLD

Size 2 % %214 In.

';[‘his coil is so small
it can be built in a

cigar box. Just the
thing for portable
sets for vacations

and outings.

¥ When used with an
TUncle Sdm Antenna Coil, it gives a four
tube tuned radio Irtquenm set that will
break through all focals. that has un
believable selectivity and will get from
coast to coast on a loud speaker,

FREEA:k vour dealer ar

send us four coni
i stamps for wuring dmg;amf
of civcuits in wohicl: theve winit
can be used.

UNCLE SAM ELECTRIC CO.
211 East 6th St., Plainfield, N. J.

—

Take This Book—Free

‘q Send Today!

Explains

Easy Way

of Asseme
bling

Contains _of=
fers of Kits
for a large
number of
best radio
receivers, and
accessories.
Lowest  Drices.
Highest qual-
ity. Shipped on
approval — 0 f
money in advance
~ Transportation
pard — Satisfac-
tion Guaranteed.
(See big ad.,
bage 1")

: YOU
Need this Book

DIO SPECIALTY COMPANY
Kit DIV. 679F 245 Greenwich Street, New York City

7

e The success of your Ra-

\CM // dio depends upon what

it gets from the ajr—u

- ~ poor receiver an inferior

. OF DIO‘ program. Give your set
T ~

o fair show, why pay

53 good money for it, then
/Z//' \ handicap it with infer-
Z P jor eurs. 'The Bars of

Radio Aerial is proper-
e Iy eonstructed to receive
from any point, and

' e » trahsmit to your set,
wﬁ% 4 o with the greatest elear-
<l. 1 f;’_‘\“. \\\ ; a ness both near and dis-

Ny Y 7 .tant stations, A sensa-
U WM tion in reception. Deal-
- .

ers write for prices.

RADEAR MFG. CO.,
Box 251,
Pinole. Calif.

5¢ FOOT AERIAL
Price, postpaid $3.50.
Worth Double
Built on the same blan as
electric imbulses.

the human ear. to receive
in place of sound waves,

5 5\“‘\\5

PERFECT REPRODUCER
Tone loud and pleasing. Hand-
some material and design.
Black—$22.50 Shell—$25.00

AMERICAN ELECTRIC CO.
State and 64th Sts. Chicago

Insure your copy reaching you each imonth.
Subscribe to RADIO NEWS—$2.50 a year.
Experimenter Publishing Co.. 53 Park PlL. N.Y.C.

the grid is “biased positive,” “B”
sumption is considerably increased. Second, the
tuning is not then as sharp. In cheap sets the
practice is to run the grid return lead to “A.”
Consider the three tuned radio frequency trans-
formers, having primaries and secondaries, as regu-
lar neutroformers designed for the Neutrodyue
circuit. One make has a secondary winding of
58 turns of No. 24 D.C.C. wire wound on a
234- mch tube. The primary consists of 6 turns
of 26 D.C.C. wire wound on a 2¥%-inch tube,
\\hmh tube just fits inside the secondary.
punmry may be re-wound to 12 turns.
sorption coil “A"
mid.

battery con-

is
The ah-
is tuned by means of the .00004
fixed condenser to a wave-length of about
250 meters. The “A" coils are made by wind-
ing 36 twns of No. 26 D.C.C. wire on a_ tube
the same %17e as the one used for the primary
winding, viz., 27 inches.

L ERIREEIR & LLat 0 T U UL L Lt

A Three-Range Receiver

(Continited from page 32)

TR L [URIHUTAT

from 420 meters to 220 meters, the multi-
point switch is moved to its second position
and the dial of the variable condenser again
revolved through the whole of its 180 de-
grees.

Theun the real advantage of the set is made
obvious. Instead of covering ouly the waves
now in use over the center of the band, as
is the case with a large majority of the com-
mercial sets on the market, a third setting
of the switch reduces the range of the set
to 150 meters, where again the rotation of
the condenser dial gives the final tuning.

As it was constructed in the Rapto News
LABORATORIES, the action of the set was all
that could be desired. In one evening more
than twenty-five stations were pulled in with-
out the slightest difficulty.

a

This is the
complete wir-
ing diagram of
the 3-range, 3-
circuit tuner
described in
the article.

+30V.

+45V.

-
e
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Appended is a list of the calls of an eve-
ning’s haul all on the loud speaker:

BROADCASTING
WNYC, WIJZ, New

WEAT, York;

www.americanradiohistorv.com
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(CARTER )

New Portable J ack

An original Carter Product. Just the thing
to extend the head set or loud speaker on
the porch for summer reception. Takes
cord tips or wires.

Any dealer can supply.
in Canada—Carter Radio Co., Limited, Torento.

T'LL SHOW YOU HQW

There are more big 1z;ay f:

ing radio positions open _han there are men K

to fill them. I know what and where these raal po-

sitions are —and I can qualify you, in a few weeks
spare time, tofill one of these positions so you can earn *

$3 000 to $10,000 a Year—Learn
Thave successtully trained thousands of men in at Home
Electricity, Wireless and Radio for 15 years.
can make you a full-fledged radio expert quuckly' a tmed big
pay map, You will learn how to install and main!
ting and receivi spparatus Erofessxonal and amateur, land
and sea. You will Radio thoroughly—~and will get the big-
ecause of y'ousre bedtter, broaddeg dtramlgg_
nd name and address for
!ﬂ:_hset-%.a full utline of my course
and how to get the big E Twin Superdon
Experimental Set absolutely FREE. Write me
n

GEM TUBE

A Guaranteed Radio Tube
Within Reach of All
Every tube guaranteed, A tube
for a dollar of &3 value, A trial

order will convince you as it has
thousands of others. Send vour

orders at once,
Orders

sent C.0.D. parcel post.

EACH

(with standard base)
Dealers, Write for Discounts

GEM TUBE CO.

Dept. N, 200 Broadway
New York City

Out at last. “The Hawley.”” An un-
$ acid rechargeable *“B' sforage bat-

tery of 2215 volts. Runs any set with

more than ample bpower, up to

8 tubes. Easily recharged. This i<
not a paxh hattery hut ready to use—no putting together or
huying any extras. Chemieal included and shipt sebarate.
Closed top hea fock- proof glass cells. Any special detector
or amplifying voltage easily had, Patent m'ndln" Special of -
1'0r-4-221/z volts (90 volts) $10.00; 112% volts $12.50; 133
volts $14.75; 157% volts $16.80. Knock-down kits may be
had at still lower hrices. Every hattery and kit sold on direet
understanding it may be returned in 20 days if cleaver and
hetter reception is not had and meney plus transpo ion
refunded. No ifs, ands. or buts to this offer. Further guar-
anteed 2 years, Nend no money—simply pay exbressman their

cost on arrival plus the small transportation. SRame day shin-
ments. Write for my guarantee, testimonials, and literature.
It’s free and jit’s interesting. B. Smith, 81 Washington
Ave.. Danbury, Conn.

Young Men—

Turn Your Spare
Hours Into Money

Earn big profits. prizes, and awards sell-
ing RADIO NEWS, SCIENCE & IN-
VENTION, The EXPERIMENTER, and
MOTOR CAMPER & TOURIST in your
neighborhood. We train you as our sales-
men and pay you liherally for your time. -
Write at once and we will help you get

started. M. BRIDWUELT.

THE EXPERIMENTER
PUBLISHING COMPANY

53 Park Place, New York, N.Y.
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WOR, Newark, N. J.; WHN WEBS,
New York; WAHG, Richmond Hill,
N. Y.; \VMCA \VFBH New York;
WTAM, ClllCllll]dtl \VBAP Fort VVorth

Texas; WIEFBI, \\'SAI, Cmcumatl WTBE,
WBZ, Springficld, Mass.; \VL\V, Cincin-
nati; KDKA, Pittsburgh, Pa.

AMATEUR
1ABA, Hyde Park, Mass.; 2HL;
2RK: 2KX; Y0A, Petershurg, Ind.; 90K,
Joseph, Mo.; 2AHR; 2AFN; 8AZY,
Grampian, Pa.; 2EY; 2ABY; 3YZ; 2DBA.

2CLG:

Experts Discuss Broad-
casting on 150 Meters

(Cmmnmd from /var/c’ 18)

LSRR L R

UHITERITITHIE [

meet every fair and reasonable public de-
mand.  They will adopt any new develop-
ment in radio science which will add to the
dfcctx\mmss and pleasure of radio recep-
tion.”

More to the point and of general interest
is the statement of Paul B. Klugh. Sccretary
ol the Executive Committee of the Nutional
Brod(lcastms Assoc1at10u

“This step,” he said, “is the onlv logical
one which may be taken for relief from the
present situation confronting national broad-

casting.  As was said, it is almost impossi-
hle to open any waves above the present
hand without disorganizing radio in the
whole world. But the lower bands may be
used without any considerable difhculty.

“There is one point, however. which must
be made clear. It is that the new bands
which will be opened will be available to
new stations and to older ones which, de-
sire to make the change. There is no gen-
eral reallocation contempated and, from all
cvidence now collected, none will be made.
The problem is simply that of making room
{or more stations.”

Again the cry may be raised that the
amateur is being stifled, Dut it will be made
. only by those who are not cognizant of the
present amateur practice.  John L. Reinartz,
probably the world’s most famous. amateur,
said that at the present most amateurs are
working in the neighborhood of eighty
meters and that the change of the brmd—
casters would have, therefore. not the slight-
est cffect upon them. He continued by say-
ing that the operation of this class of station
is so much more efficient at the lower lengths
that the general movement in the amateur
ranks is constantly toward the higher fre-
quencies.

A Correction

The article in the June issue of Rapio
News on the Anti-Static device, invented
by Dr. McCaa, has aroused considerable in-
terest among our readers. It may be well
for them to note that two very enlightening
articles on the subject were published in
().S.T. of February and March, of this year.

Needed Radio [nhventions
(Continued from page 48)

AR Y

REENIA

possible with any degree of accuracy. How-
ever, in the straight-line frequency type con-
denser there is an advantage which has to
a great extent been so far overlooked. In
the ordinary types, if the dials are off two
degrees at the upper end of the dial, they
will be off several times that amount at the
lower end—the higher frequencies. This
follows a simple electrical law and has been
known for years. On the other hand, with
the straight-line frequency condensers, the
deviation remains the same throughout the

121
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RADIO
116 South Wabash Avenue

arsha
EQ UCIhPi:;j\éIoE NT

2 8-M 303-A S.L.F. Condensers............... $5.00
2 4” Moulded Dials, KK _.................... .00
T U.S.L. 6 ohm Rheostat ..............ooooois 1.0G

U.S.L. 240 ohm Potentiometer . 1.50

insulated Top Binding Posts .05

Carter 101 Jack .. 70

Carter 102-A Jack ................cciuunn.. .80

1 S-M 211 Filter with Matched Tuning Capacity 8.0
l 8-M 210 Charted [ntermediate Transformers.. Y 8.00
$-M 10IB Coupling Unit ................... 5
8- Ilgggi -Gang Secket Sheif (536-201A)

2 Thordarson 3'2-1 Transformers

8-M .5 Condensers .......... .80
2 .00025 Condensers with Clins 45
.002  Condensers .40
.0075 Condensers ........... 75
.000025 Balancing Condensers .......... 1.50
I S-M .25 meg. Leak ................... .50
I 8-M 2 meg. Leak ............. ..., 50
Carter No. 3 Jack Switch.............. .15
Benjamin 8630 Switch ........ .30
§-M Nc. 701 Color Cable ....... .00
pair Benjamin 8623 Shelf Bracket: .70
Bakelite Panel 7" xi8"'x3/16",
and engraved ....... ... iiiieieiianaaa. 68.00
Spaghetti, Bus-Bar, Lugs, Screws, Nuts, ete... 1{.00

Total $79.85

Fans! Ask your dealer to show you
S-M Products.

L=

Plans and instructions for McMurdo Silver’s Six-Tube
Super-Autodyne Receiver Now Ready—Price 50c

The Silver

““Super-Autodyne”
The Improved
Super-Heterodyne

Again S-M engineering leads the field, just
as it has since the first Silver Design was
offered less than a year ago.

Not content with a seven-tube super-heteco-
dyne, which has become the acknowledged
standard of comparison with radio engineers
and editors, McMurdo Silver, Assoc.,, I.R.E.,
has developed a six-tube receiver that will
out-perform average seven- and eight-tube sets
—the “‘Super-Autodyne.”

Read the description of this remarkable radio
achievement in the July issue of ‘“Radio
Broadcast.” Read for yourself what Arthur
H. Lynch, the editor, has to say about this
receiver, with its unsurpassed intermediate
amplifier, its non-radiating detector-oscillator,
and distortionless audio amplifier. A get that
will work through the strong locals with amaz-
ing selectivity and tonal clarity. Anyone can
build and operate it.

Dealers! Our new illustrated dealers’
catalog is ready. Send for it!

Always dependable—always ready.
Every model a triumph of precision
in design and construction. Perfect
balance. Amazing uniformity in

,JOS W JONES RADIO MFG. CO.,

Branch Offices:

Umformly Dependable /

TRADE MARK

Built of the Famous
Jones Precision Parts.

- Write NOW for literature and full particulars of these Standardized, Precision-Made
Radio Receivers

Thiladelphia — Boston — Chicago

ERE is a Receiver that you
L decan depend upon to behave
itself when your friends come in.

JOS. W. JONES J-75 SET

5-Tube Radio Freguency Receiver;
plain black dials and trim. Price,
without tubcs,. batte-
ries, Jicadphones  or

$75

acrial equipment ..

results. Volume—tone quality—
hairbreadth selectivity. Priced
within reach of every home.

40-46 West 25th Street, New York

“Lighting Fixtures”
READY TO HANG

(Direct from Manufacturer)
Compietely wired including glassware.
send for Catalogue No. 26.
(Just off the Press)
Special Propesition to Dealers

Erie Fixture SurppLy Co.
STATION R ERIE, PA.

www.americanradiohistorv.com
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ALaboraros y
P:’oduc/

O Distocdion [9&;‘ Amplificacior

12,000. 48,000, 50,000, 100,000 Obms. List
$1.50 cach. Special Sizes to Order $2.50 each.
Dealers write for diseounts. When Better Resist-
ances are made they will be Crescents.

Crescent Radio Supply Co., 1-5 Liberty St., Jamaica, N. Y.
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and
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The Great Hookup Magazine!

a " A Digest of the Latest

Ragdzo Hookups
W o
IN EACH ISSUE. AN INSTALLMENT OF

ILLUSTRATED
_Radio Encyclopedia

RA&“SP‘LO‘C

The newest thing in radio publishing—A complete 100 page illus-
trated magazine containing hookups and constructional articles of
every kind and description, glmned from the entire radio press the
world over.

No longer do you have to seek here or there for this or that hookup—
Just refer to your file of the RADIO REVIEW. All the modern,
useful circuits will be accumulated in this magazine and every hookup
will be described in a constructional manner so as to aid the reader in
the building of a complete receiver or transmitter.

RADIO REVIEW is absolutely impartial as it is published entirely
in the interest of the reader. It is of the large magazine size, 9 by 12
inches, printed on fine magazine paper and profusely illustrated. It
contains 100 pages of reading matter.

In Every Issue is a Supplement of
One Installment of
S. Gernsback’s Radio Encyclopedia

In every issue of RADIO REVIEW there will be a 16 page supple-
ment of S. Gernsback’s Radio Encyclopedia. This real encvclopedia
of radio explains every word used in radio fully by means of photo-
Urap 15, drawings, charts or tables. The supplement is arranged
in a convenient loose-leaf form so that it can be kept apart until vou
have accumulated all the installments.

Published by
The Consrad Co., Inc., 233 Fulten St., New York, N.Y.

SELLELT TP ET TR E F N TN RN Ry LEL LR R ] M D ED SRR e rd

] ]
: THE CONSRAD CO., 'lf
: 233 Fulton Street, New York. [l

q
: Enclosed find $3.50, for shich enter my subscription to RADIO :
¥ REVIEW for 12 issues. 1
] = 2
: NATNE & o4 e 44 s 0+ B E MDAl ER o8 - X OO [ OF CIEETTN- S5, Sk :
1 ‘B
BoStreet. ... State :
]
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RADIO REVIEW—Greatest Hookup Magazine
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whole scale. The application is obvious: If
one condenser is slightly off, it is only neces-
sary to place the necessary added capacity—
which will always be small—in parallel with
the main condenser, thus bringing all of them
into the same tuning.

It is, of course, impossible to make cach
one have evactly the same capacity at the
same setting, but considering the necessary
hroadness in tuning in one or more of the
stages, it is scen at once that with the
straight-line frequency condensers and care-
ful adjustment, a single control may be used.

In this connection it must be remembered
that tuning in the [uture must mean abso-
lute stability and logability—to coin a word
—and must remain always the same. i a
station is brought in at one location at one
time it must alwavs come in at that same
place, without any exeessive vernier move-
ments.  The problem has had some discus-
sion Irom time to time in the radio press,
<o it will not be set forth at any great length
here.

AN IDEE FIXE

While speaking of the single control idea:
The notion of having a dial to turn repre-
sents a sort of fAxed idea. [t would be much
casier to build a set to operate on onc of
a dozen or so stations. 1t could be easily
managed by building one tuning mductance
with a number of taps across it leading to
a switching device of some kind, maybe noth-
ing more than a dial with scveral points
designated.  Across cach of these taps there
could be placed a small vernier condenser
for making the final adjustment. This should
be made at the factory hefore the set is
released for sale. Once adjusted, if the an-
tenna coupling were loose envugh, nothing
clse need be done.

The usual argument against this arrange-
ment s that it does not allow for a wide
varicty of program. This criticism 1s, of
course, quite senseless.  very set has a pro-
gram range. ven with a super-heterodyne,
programs {rom all over the country may not
he enjoyved. After the transmitter is {urther
than a certain distance—regulated by the sct
—the act of picking up a station becomes
pure and simple DX, The program, if at
all intelligible, is absolutely unenjoyable
from the point of the esthetic. It ceases to
he anything but a record for the set and the
operator.  And in at least 50 per cent. of
the cases, the confirmed DX hunter is the
sort of person who will build his own set,
or il not build it completely, will tinker
with it, adding and changing parts. So he
is per se, a sort of mechanician and not at
all the ordinary man who looks upon his
radiv sct as a device for his entertainment,
and not a machine with which to tinker.

T the man who is partly mechanic, the
more controls there are the better he likes
it, for they add to his belief in himself by
making .the set much more difficult for any-
one who is tnacquainted with it to operate.
Whenever a friend drops in for the evening
and attempts to tune the set, miserably lail-
ing to get auything but the nearby high-
powered local, the vwner of the multi-control
affair swells his chest perceptibly, steps up
to his formidable array of dials and pro-
ceeds to bring in a thousand or so miles
with the loud speaker.

RADIO SET A FAMILY AFFAIR

But such a case is almost heside the point.
More and more, the radio set is becoming a
family affair, something for the enjoyment
of every member of the houschold. Being
such, it must neccessarily he so constructed
as to permit of operation by any member
of the family. With such a simple set as the
neutrodyne of today, the: ordinary house-
wife, unaccustomed to mechanics of any sort,
is at loss to tune in the program she desires.
She may turn the dials and learn soon enough
that they must he set at somewhere near the

A - e L SR ERETL A T
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FROST RADIO

_Apparatus of Paramount Quality

YOU have only to ex- f
amine an article of
FROST-RADIO at the store
of 'your neighborhood
dealer to realize that here
is apparatus built up to
an ideal and not down
J to a price. Better design,
more advanced construc-

tion, finer finish, all unite
to make FROST-RADIO the -
greatest possible value for
your money. See this ap-
paratus today at your deal-
er's, or write fc:

48.page Book of All

FROST-RADIO FREE!

Ifyou wish acopy of our free cata-
log of all items we manufacture,
write Dept.10F507ataddressbelon

xxuumﬂ.

FROST-RADIO
PAN-TAB JACKS
All types, 75¢ to $1.00

TUBE CONTROL UNITS
6, 25 or 35 ohm, $1.75

FROST-RADIO i

i
H
H

memecetsermuyanls:

FROST-RADIO J
BAKELITE CUSHION SOCKETS
Single or 3 gang $1.25 to $3.25

FROST-RADIO
LOOP PLUG AND JACK
Complete $1.60

.

|
HERBERT H. FROST, Inc,
314 -324 WEST SUPERIOR STREET, CHICAGO
NEW YORK CITY CLEVELAND KANSAS CITY LOS ANGELES
EXPORT OFFICE: 314 WEST SUPERIOR STREET, CHICAGO ||

The Success or Failure of Your Set Lurks in the Tubes

e e L T L e R e e T e I B U S

YOU SIMPLY CAN'T GET THE BEST RECEPTION ONLY
UNLESS EVERY TUBE IS RIGHT $8 50

TUnless cvery tube functions right, you are not getting the best results
from your set. Tubes deteriorate m use. Loss of volume, failure to
get distant stations, and countless hours of (rouble huating, all may
result from one imperfect tube.

IN LESS TIIAN JIALF A MINUTE THE STERLING IIOME
TUBE TESTER SHOWS YOU WIIETHER A TUBE 1S GOOD,
FAIR OR POOR.

The Chart Tells The Story

ICeep your receiver in first class g
werking order with this simpic, FESSS
accurate and valuable instrument.

The Sterling Manufacturing Co.

2831-53 Prespect Ave., Dept. H.
Cleveland, Ohio

WHAT THE HOME
TESTER DOXS
Tells the amplifying

ability of cach tube.
Shows the plate am-

perage of any tube. .

An
3

Send for this

transformer open  cir- i

cuits, and defective “B” msftrllactrlve

butteries. 1T SO F;EE
D '

St canerRe o - - i i
erlmg
HOME TUBE TESTER

look for such troubles as
open circuits in wirliy.
poor socket contacts,

FR E E Send your name and addvess
with a stamp for the complete
working drawings of the famous

ELGIN
SUPER-REINARTZ

This js the set that has heard the many Eure -
tions—the set of unequalled selectivity and r(‘zi;lﬂtss'm

ELGIN RADIO SUPPLY CoO.
Dept. C, 207 E. Chieago St.

v SIMKET LOLD SPEIKER WITH THE GIANT VOICE
Registered
Only 5 Inches High—$8.00
H

RICE &
134 Washington Place

OCHSTER

New York City Elgin, tH
gin, tH.

TO THE RADIO DEALER

Let.us explain how you can make the sale of our publications a worth while, well
paving part of vour business. Write now and prepare for the Fall and Winter trade.

Experimenter Publishing Company
53 Park Place e 56 Be

New York City

www.americanradiohistorv.com
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The New Radio Stamp Fad

Here is the DX Radie Stamp Album just like the ones we owned
in cur youth, in which were placed the rare stamps of the countries
of the world. Some were hard to get, some couldn't be purchased
for love or momney: but the fun of the hobby was the seeking of
rare stamps and the eventual possession. So it will be with the DX
Radic Stamp Album. There will probably he some stamps you will

never be able to own, but there will be many you will be proud to
have and be able to show to other radio euthtsiasts. It's an interest-
ing game. Below the Albwm is shown the “Proof of Reception Cards”
of which a gencrous supply is furnished with each Album. A dime
placed in the hole in the card and sent to the station you heard brings
back a stamp for your Album.

e

a;“" S

Proof of Reception Card

with the broadcasting siation 10 procure an €kko stamp
by that station.

It is necessa

1. Crvaesd
Myt GV

[N oy

A Name of M.

broadeascing:

£ Occhestra elassisal B tectures
G Onhewra jazz 3 politics
0 Songs ctassical I spors

[ Songs popntar

L Theatriaat Peodussions
o

A4 whst oo do o8 wia
your rales mout?

ou can get this handsome

tamp Album |

This beautiful EKKO Stamp Album, illustrated above, will be
given away absolutely free with a subscription to any one of our
four magazines: “Radio News,” “Science and Invention,” “The
Experimenter,” “Motor Camper and Tourist.”

Don’t pass up the opportunity te get this valuable premium.
With this album, you can keep through the means of beautiful
engraved stamps, a certified record of every broadcast station
you have heard on your radio set. Your friends will enjoy
seeing it.

The album consists of 96 pages, size 9 x 12 and is bound in
extra heavy stiff cover.

Gentlemen: 1 have decided to take advantage of vour special offer.
) “Science and Inwvention,” () “The Experimenter,”

“This ¢ard is supplied for your convenience in communicating

chat definite informarion, other than that appeac-
ing in public print, be given to determine the authorvicicy of yous,

et Cirruitam

The broadeasting station will appreciste yoir iilin: in the above as well
as fisting. in ¢he ordes & which you prefec thew, the tolloning kinds of

me free.
NAME .............. O AP RPN 53 o A
ADDRESS iiaatciar . owi N o S T e L . s STATE

g SN R N L i okt o . ; - 5 .
—— SR e = = e S —
i OHIO OHIO (Cont'd)
wWTaM wew SWHH ﬂ WRAP WRAV wWSAX
il E Soeouhad Vierw Spviags Py
wBaAV WEAL KDPM WODBP WAAD
Coer Camsoear € oot X Vomemewn Cincnnezs
p Lay =
5
WP WRK WHAT VAL wWiD wWBBA WABR
Coiin Foreim tuss | Graroe Newsrh Senduaky
i 2
i
i I i
i =
WHX TOLR WCAR | WABD WQAF wpas WEBE ‘ 3
Lirda Crvermt Columba i i Pagren e eyt Cardndee
| i ‘
e | 3
o CFC s i
O et X e '
:‘\ci;‘\ A e e
e f e e e it
\A“E‘\;\u" e
O} et

supplicd

by $

o b
it 1 dn 0 b,
o Camliod®s i onrer,,
~h Hionale eoitr

With the Album is furnished a large Crams comprehensive
radio map of the United States and Canada; a supply of “Proof
of Reception Cards” and also some stickers. The Album con-

‘tains a list of broadcast stations of the United States and Canada

with wave-lengths and columns for recording dial setting, a table
of stations arranged according to wave-lengths and a section for
log records.

We have acquired 1,000 of these Albums especially for our
subscribers. The coupon on this page filled out and mailed to
us with $2.50 will entitle you to a twelve months’ subscription
to any one of our four magazines and one of these EKKO
Stamp Albums free.

---Ig----------------------n---------------,l------------------m-----------------.------'l

EXPERIMENTER PUBLISHING CO,, Inc, 53 Park Ptace, New York, N. Y.

I am enclosing $2.50 for 1 year’s subscription to ( ) “Radio Ncws,”

C ) “Motor Camper and Tourist” and one’ EKKO Stamp Album which you will send
(Mark to which magazine you wish to subscribe)

ETIITPEETY I

s s s EsrE s e s e e emnnmmnms DON'T FAIL

¥ o wn v w0 09 19 6 M R

TO USE THIS COUPON = mmvn v mm o m m om m  m m m m m m m om e or  o  om me
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same number—but when it comes to noting.

tue desired program in the paper, with the
wave-length of the station at the head, and
then correlating the two {aets so that she
may set the dials at a number corresponding
to the wave-length of the desired station,
there is not one in fifty able to do it—at
least, not until the husband or brother has
first neatly logeed the set.

So the manufacturer who wishes to build
a good business upon the foundation of an
excellent home set, available for the man or
woman who knows nothing about the m-
tricacies ol electrons, space  currents  and
plate impedances, will construct his set of
such parts and according to such  design
as will enable the operator. simply to set @
hutton or switeh at a given point and bring
i the desired station.

Loven with the large number of broadeast-
ing stations i operation today, there are few
localities where any set but the hest super-
heterodyne will bring in more than a dozen
stations at ample loud speaker volume for
the programs {o be enjoyed as a real esthetic
pleasure. This point must he stressed. With
the possible exception of New York and
Chicago, there are Tew places in the coyntry
where more than o couple of stations are
within casy loud speaker range of the ordi-
nary set

Aund as a merchandising problem, sets must
he made more and more eflicient, so that the
man ol small means will he able to enjoy
at deast all the local programs with loud
speaker reproduction. Fhis is (o stress the
fact that clficiency must not be sacrificed {or
the sake of selling points. They must he-
come more cllicient instead of less so.

The receiver is of the utmost importance,
from point of view ol art and remuneration
Tor the inventor.

I I I

All About Verniers

(Continucd from paye ‘?6)

T

I T T R TTTITIVE BSTIRN T} o '

Dial (1) turns
shaft (2). at the
same time turning
wheel (3). This
engages by fric-
tion the annular
wheels (6), which
carry the dial (5)
and the condenser
shaft.

The metal dial is
corrugated radial-
ly: as the needle
is run down
through the slot,
the bar fastened
to the shaft turns
siightly, since the
slot is cut at a
small angle.

Made by the
world’s largest

- . me
There is no nanufacturers
substitute of small trans-

for experience formers

- JEFFERSON

| RADIO TRANSFORMERS

:
Jefferson Transforiers will clearly reproduce tones from the lowest note
of the bass drom to the highest note of the violin, with greatest amplification
awd complete absenee of distortion,

JEFFERSON ELECTRIC MANUFACTURING CO.

301 South Green Street Chieago, I1L
Makers of Jefferson Radic Tube Rejuvenators; qulo, Bell ngmg and Toy Transfurmers Jefterson
Spark Coils for Automohile, Stahunary and Marine Engines; Jefferson
0|] Burner ignition Coils and Transformers.

For That Clearer Reception and Maximum Results

A
Quality
Product

Approved by
Leading Authorities

Tipless
Radio Tubes

! b
5 V. Made with Brass 3 V. Standard Base

Texecllent Detectors and Unexcelled Amplitiers for Any Type Receiver,  They afford the
utmost in radio reception. Noted for their long life and efficiency.

Made of hest materials in an up-to-date factory and scientifically tested

Nout the Cheapest, hut the Best.

Backed by the good will of the satisfied users and by a Guarantee which is an Absolute
Guarantee,

BEST BY TEST
Providence Distributing Co., &XS5U5VEs C. E. Mfg. Co., 702 Eddy St., Prov. R. L.

I-OUDAKNG A
. ___SPEAKI #|’Tﬂ11/

Young Men—

Turn Your Spare
Hours Into Money!

Earn big profits, prizes, and
awards selling RADIO NEWS,
SCIENCE & INVENTION,
The EXPERIMENTER and
MOTOR CAMPER & TOUR-
IST in your neighborhood. We
train you as our salesmen and

ceessories
are extra

Our proposition’s
a winner. Write.

e
distance outfit, onfsy $14.35. Three
tube(above),$29.50.Five tube $75
SEND POSTAL TODAY
for lstast Lulleting and special
. It will interest you.
MIDWEST RADIO CORP’N
ioneer Builders of Sets
480-N E. 8th St., clncinnatl. Chio

pay you liberally for your time.

Write at once and we will help
vou get started.

AL BRIDWELL.

M DASHET-WEAVA .
THE EXPERIMENTER 7 i
PUBLISHING CO. LOOF AERIAL

Qlves winier reecption with ae redu

2 dislanee. Folding Leop. Ask vour dea
53 Park Place, New York City Sy it Sy )
2250 Waeet Ohic Girget hileago, kL
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g¢olumns,

issues,

Agents Wanted

<t T i o el P A AT T

L2 0 2 ST T3, T T I T,

OPPORTUNITY AD-LETS

Follow these advertisements every month.

Classified advertising rate twenty-two cents a word for each insertion.
Name and address must be included at the above rate.
accredited advertising agency. No advertisement for less than 10 words accepted.

Objectionable or misleading advertisements not accepted. Advertisements for the September issue must reach us not later than July 1st.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

EXPERIMENTER PUBLISHING CO., INC,, 53 Park Place, New York, N. Y.

Reliable advertisers from all over the country offer their most attractive specials in these

Ten per cent discount for 6 issues, 20 per cent discount for 12
Cash should accompany all classified advertxsements unless placed by an

i @fj&t“ﬂjﬁﬁ??m;*ﬂu’mlm_maﬁuﬂ VR e e i o e T

R T T I L e B R |

%ﬂmf_f G e g e

For Advertisers

Agents Wanted in every city and town to sell stand-
ard radio apparatus. Attractive discounts given. If inter-
ested write us at once:stating age and radio experience.
Wilmington Electrical Specialty "Co., Inec., 405 Delaware
Ave., Wilmington, Delaware.

Agents—Write for Free Samples. Sell Madison * Better-
\[ade” Shirts for large Manufacturer direct to wearver. No
capital or experience required. Many earn $100 weekly and

bonus.  Madisen Mg 301 Broadway, New York,
Big Meney and fast sales. Tvery owner buys gold
initials for his auto. You charge $1.50; make $1.3 Ten

Write for particulars and free samples.
Tast Orange, N, J,

orders daily easy.
American Monogram Co., Dept. 133,

Guaranteed Genuine Gold Leaf Letters auyone can pulb cn
stere windows.  Large profits, enormous demand. Free
samples. Metallic Letter Co., 422 N. Clark, Chicago.

tailored-to-meas-
K99 Bedford

Can You Sell? All-woal, union made.
ure suits for $19.73. Universal Tailors,
Street, Boston,

Big money and fast sales, every owner buys gold inftials
for_his auto. You charge $1.50 make $1.49 profit. 10 orders
daily easy, Samples and information free. World Monogram
Co., Dept. 27, Newark, N. J

Household Cleaning Device washes and
dries windows, sweeps, cleans walls, serubs, mops. Costs
fess than brocms.  Over half profit.  Wiite Harper Drush
Works, 160 3rd St., Trairfield, Towa.

Agents—Our new

€arn $10 daily silvering mirrers, plating, refinishing
metalware, headlights, chandeliers, bedsteads.  Outfits fur-
nished. Bolanger-Decie Laboratories, 1135 Droadway, New
York.

Easy Money Applyving peld initials, monograms on autn-
wmobiles,  Anyone can do it.  Simply transferred from npaper;
takes 5 minutes.  Muake $1.50, cost Je.  Samples free.
Raleo, 325C Ilarrison, Boston, Mass.

Agents—ILiberal Commission on Beautiful Loudspeaker
Radio Tahle. Direct Factory Representation. Send for il-
lustrated circular. Radio Specialty Associates, 1227 AMichi-
gan Ave., Chicago.

e A s

Books

Books Wanted “SRigualing Through Space Without Wires”
by Lodge, and ““Magic-Stage Ilusions and Scientific Divere
sions,”” by Albert A. ITopkins. MNtate price. Address H.

Secor, ¢/0 Science and Invention, 53 Park Place, New Yurk
City.

Business Opportunities

$50 a Week Evenings, Mail Order Business. TBooklet
tells how. Sample and plan 23c. Free—9 articles worth
43, L. Bradford Co., Shawnee, Okla.

Make $100 Weekly in Spare Time. Sell what the public
wants—long distance radio receiving sets. Two sales weekly
pays $100 profit. No big investment, no canvassing. Sharpe
of Colorado made $955 in one mouth. Representatives wanted
at once. This plan is sweeping the country—write today
before your county is gone. Ozarka, 813 Washington Blvd.,
Chicago,

Advertise, issues, 10c

Pennell Company, Coviagton,

hundred magazines, three
Kentucky.

word,

i + e

Chemistry

Learn Chemistry at heme. Dr. T. 0’Conor Sloane, nated
eucator and scientific nuthority will teach you. Our home
studr correspondence course fits you to take a position as
cherist,  See our full page ad on page 17 of this issue.
Chemical Institute of New York, 66 W. Rroadway, New
Youk City.

Educational

Used Correspondence School eourses save over half. Bar-
gain catalogue 1000 courses free.  TUsed courses hought.
Students” Exchange, Dept. A, 47 West 423 St., New York.

Correspondence Courses. All Schools.  Lowest prices.

Terms. Cataloz free. Mention subjeet. Economy Educator
Service. 440-F Sansome. San Francisco.
@
Esperanto

Esperanto. Tasiest and most successful method for
studying the Bsperanto Language ever published. Book-
et of sample pages illustrated by 145 illustrations sent
on request.  TRenson School of Esperanto, Inc.. 20 Mer-
cer St., Newark, N. T.

- shapping

rasirakrie]
0ld ‘Moneyr Wanted

24 Words—355 Rural Weeklies $14.20.
Hartford, St. Louis.

Admeyer, 4112-10

ST NI 0 00 e

For Rent

For Rent—Store or Department. 1009, Richmond, Vir-
ginia, 100%,. Tor a live madio firm will rent a department
or stove.  Eaeh situated in the heart of the best retajl
eenter, surrounded by our leading department
stores and women’s speeialty shops and chain stoves. Long
lease, reasenable reni. Tmmediate possession. On one of
blocks in the eity. For full
Gordon E. Strause, Broad at Seventh,

the heaviest traffic bearing
write.
Virginia

particulars
Richmond,

i

$2 to $500 each paid for.hundreds of Old or Odd Coins.
Keep all old money, it may be very \'lludblc Send 10c for ..
New Tlustrated Coin Value Book, Ltuaranteed prices.
Get posted.  We pay Cash, Cl'ukc (nm Company. 11 Street,
LeRoy, N, Y.

e

T

Patent Attorneys

Inventors—Should write for our Free Guide Rooks and;
‘Record of Invention Blank’’ before disclosing inventions, '
Send model or sketeh of your invention for our ¥ree Inspec-
tion and Instructicns Radio, Eleetrical, Chemical, Me- :
chanieal and Trademark experts. Terms reasonahle. Vietor

J. Evans & Co., 922 Ninth, Washington, D. C.

o

For Sale

Generators, 20 v. input, output 300 v, 88. Wooud. 51
20

. 108, N,

T R I e R 1 1L

- ]
Games and Entertainment !

Magic tricks.
l.ouisville, Ky.

Catalog free. T Fenner, 2101 Jefferson,

SHE s e ) 1

Help Wanted

Detectives Needed Everywhere. Travel. Experience un-
necessary. Write George Wagner, former Government Detee-
tive, 1968 Droadway, N. Y.

for
Copyright

Earn 525 weekly, spare time, writing
magazines.  Lixperience unnccessary.
Press Syndicate, 972, St. Louis, Mo

newspapers,
book free.

Patents. Send drawing or
report as to patentability, Advice and haoklet free. High-
est  references. Best  rTesults. Promptness  assured.
Watson E. Coleman, Patent Lawyer, 614 G Street, N W.,-
Washington, D, O,

model! for examination and

“‘Evidence of Conception’ to he

signed and witnessed. Form, fee schedule, information free.

Lancaster and Allwine, Registered Patent Attorneys in
})‘mted Stutes 'md Canada, 269 Ouray Rldg., Washington,

Patents for Inventions, Lonz expericnce,
work, rates rcasonable, best references.
entability. Wm,

highest grade
Advice as to pat-
Ashley Kelly, 41 Park Row, New York. '

Inventions patented or no charges.
800, 20 East Jackson Blvd.,

Patent. Service.
Dept. R, Chicago,

Suite

Inventors—who derive largest protits know and heed cer-
tain stmple but vitat hefore appiving for patents, Qur
book Patent-Senve gives thase faets; free. Write Lacey &
Lacey, 631 F St., Washington, D. C. Established 1869,

Men to build radio sets in spare time.
595-1F Kaufman Bidg., Wichita, Kansas.

Leon Lambert,

Detectives needed everywhere; large salaries; free particu-
lars; write National Headquarters, 188 Luast 79th, New York.

“ u “om e [

Insects Wanted

IR RNt o

Why net spend Spring, Swmmuer and Fall gathering but-,
terflies, nsects? I buy hundreds of kinds for collections.
Some worth $! to 7 cach. =imple outdoor work with my
instructions, pictures. price-list. Send 10 eents (not
stamps) for my illustrated Prospectus before sending but-
terflies, Mr. Sinclair, Dealer in Inseets. Box 1424, Dept.
10, San Diegn, .Califernia.

Instruction

Learn Chemistry at Home. Dr. O°Conor Sloane, noted
educator and scientific authorit will feaech you. OQur
home study correspondence course fits you to take a position
as chemist. Sec our full page ad on page 17 of this
issue.  Chemical Institute of New York, 66 V. Broadway,
New York City.

R R LTI e

Machinery and Tools

T.

T R T R TR

Special machine builders, tool and die makers. inventors’
maodels, production work of all kinds. Dept. , Quality
Hardware & Machine Co,, Bavenswood and Thorndale Aven-
ues, Chicago, I1L

ST I 083

Mtscellaneous

Beautiful registered bull pups cheap. Bulldogs. 501
Rockwood, Dallas, Texas.
For Your Ford——Automatic Re-Atomizer prevents foul

plugs, carhon formation reduced. DMore mileage, saves gas
and oil,  Tuts new life in your car. Sent prepaid only
$1.00.  Specialty Mfz. Co., Hatfield, Mass.

-$106 quickly developed $2,500 assets. No eanvassing.
Legitimate. Xerr Company, Monadnack Bldg., San Francis-
co, Calif.

Splendidly situated factory. Water
power, Electric generator, Good help. About 75 miles
from New York City and on Main Line of Erie. Mcst
desirable for Radic manufacture, offers eveat advantages in
economical production. Address Dox 276, ITonesdale, Pa,

For Safe or Rent.

1W0tor cycles. Bu yeles

Den’t Buy a Bicycle Motor Attachment until you get
our catalog and prices. Shaw Mfgz, Co., Dept. 6, Galeshurs,
Kansas.

www.americanradiohistorv.com

Patents
Inventions Commercialized, Patented or unpatented.
“nto Adam TFisher Mfg, Co., 278 Xnright, St. Louis,
AN

Unpatented Ideas Can Be Sold.
you make the sale.
. T. Greene,

I tell you how and l)elp
Free particulars (Copyrighted), Write
804 Tenifer Building, Washington, D, (.

Personal

Lonely Hearts—Exchange letters;
friends in our jolly club.
Florida. Enclose stamp.

make interesting new
Eva \lnme Box 908, Jaecksonville,

Lonely—Join Our Club. Make friends everswherve, Pur-
ticulars free. Write Mrs. Matthenws. Box 26, Oakland, Calif.

Exchange Cheery Letters with new friends.
Lee, Ine., Box 8§20 City Iall Siation. New
Stamp appreeiated.

Write Betty
York City.

Lonesome—Jcin cur club—make acquaintances everywhere.”

Big illustrated bobk with descriptions and photes, sent in

nlam wrapper for ten cents,  Ronafide Co., Dept. .
Ransas City, Mo.

N e e

Printing Outfits and Supplies

Print your own cards, stationery. ci %. paper, ete.’

Complete outfits $8.83: Job Presses £12, Rotary $150.

Print for others. big profit. Al easy, rules sent. Write

for cataloz presses, type.
Meriden, Conn.

paper, ete.  Press Comnany, A-13,

i

LR LR T I 0 TR s

Rare Coins

United States Flying Eagle Cent anid Bargain Priee List

10e, AL Arey, Box 183, JMuskogee, Oklznhoma, =
i ””"'
;
Radio
Boys! Don’t Overlook This. The ‘‘Rasco’’ Baby Detector.

ever brought out with moelded buse’
See former advertisements in this pub-.
Detector with Galena Crystal, com-
plete 50¢, the same detector with Radiocite Crystal, 75c pre.
naid. _Send for yours teday. Radio Speecialty Company,
96-98 Park Place, New York City.

Createst detector
Fully adjustable.
lication, or our eatalog.

Ivory Radio Panel: Grained white "‘Ivorylite’” makes most
heautiful set of all Gnannteed satisfactory. Any size
1-16” thick sent prepaid 3¢ per square inch. Sample free.

E. P, Haltom, Dept. N, 611 Main St., Fort Worth, Texas. -
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Amateurs Handibook
by the ozt eminent

ot STV SRR S T

o

ITTAIVEN LR III_IIJ‘L_H.?G CUMPANT. Iar

e

Just the Book
You Wanted

“RADIO NEWS”

Amateurs’

Handibook

By the Most Eminent
Radio Experts

Chock full of radio constructive
and instructive articles from
" cover to cover. Written by fore-
most radio authorities, in plain
everyday language which every-
one can understand.  Sections
include articles on Receiving
Sets and  Sundry Apparatus,
Transmitters and Acccssorieg,‘
Radio Theory, Vacuum Tube
Data and Practical Hints for
the Amateur. A book which
also serves as a ready reference
and should find a place in the
library of every amateur. It
contains 224 pages and over 375
illustrations, diagrams, and pho-
tographs, bound in a multi-col-
ored heavy board.

On sale at all leading radio
stores. If vour dealer cannot
supply vou, send a dollar bill
and book will be forwarded to
vour postpaid.

>
EXPERIMENTER

PUBLISHING CO., Inc.
53 Park Place New York

Radio (Continued)

Attention! —50 Vacuum tube hook-ups. ‘Tlie greatest col-
lection of vacuum tube circults ever brought under two
covers at such instgnificant cost. 'These diagrams will be
found in tho great ‘‘Raseo’ catalog, which contalns raw mna-
lerials and parts In a greater profusion than any other
catatog. 15¢ In stamps, or coin, will bring the calalog to
()(:ltl Radlo Speclalty Co., 96-98 Yark Place. New York
ity

Edison Elements 5c per pair. Co-operative Merchandise
Co.. Uhelsea, Mass,

2650 Miles Distance with one tube, Any Novice under-
stands our simplitied instructions. I3lg free booklet telis

the stery.,  Vesco Radie Co., Iox I1TRN, Oakland, Calif.

Ellcite Super Radio Receiver. No Tubes, A or B Bat-
tevies.  Operates Spesker, Clarity, Distance. Write Ellcite
Radiv Co., liox 193, Buftalo, N.” Y.

McWilliams super-sensitive selenium cells are excellent
{or volee modulation and cexperiments with the “aniplification
of Radlo by light rays, Hook up for Radio furnished free
with eaeh cell.  Electrle Lean Grader roducts Co., lthaca,
Michigan,

Make your Neutrodyne Low Loss. Wind the coils on_the
Tap Collapsible Metal Cofl form, Send one dollar for Form
and full instruetlons. Jap Coil Form Co., 141 Merrimae
=t., Pittsburgh, Pa.

For Sale—XNew Raven \umrhctcrod)ne Kit.  $18.00.
IL l\l.umonhnch, Jehnson City, Tex.

Before you buy a radie \nllc we for ‘*What radio ex-
perts know but don't teil you.’* Leon Lambert, 595 Wichita,
Kunsas,

Make battery plates—Iliz demand. Complete formnlas
and directions, reasonable, Research Chemist, Care Battery
Man, Terre Haute, Ind.

English Firm Requires American Radio Parts. Old es-
tablished Wholesale Radio Company having large connee-
tiens throughout Great Dritain with jobbers, require cx-
clusive buying agenc English, IFrench and  American
references.  Write \\Imlnulv Wireless Cu., 103, Farringdon
Ruitd, London, England.

Distributors—Tremendous Money Maker, Revolutlonary
Electric Soldering Iron.  Oberates from Dry Cells or Stor-
awe Baltery. Solders Instantly. Comblete  Kit  retails
$2.00 only. Rapid Fire sales. Frotected Territory.  Wrhie
Regent Mfg., I8 Trinity Blig.,, Losten, Mass.

Salesmen Wanted

A Salesman wanted in every town or elty witliln 25 miles
of u broadeasting station to sell LRadiogem, the cnmnlcu
radio receiving set that retails for $2.50. WIth Radiogen
there is nothing else to buy—the outﬂl mcludcs the Radio-
gem receiving apparatus, 1,000 ohm bhone, and aerial outfit.
The chieapest radio outfit on the market—Yet as bractical a:
the most expensive. Bix money to the right men,  Sent
82,00 for sample outfit. The Radiogem Corp., 66-R West
Broadway, New York Clty,

Lightning Strange battery compound. Charges dlscharged
latteries instantly. Fliminates old method entirely. Gal-
lon free (o agents.  Lightnhue Co., 8t. Paul. Minn,

Skat Saies Agents Wanted. .\ or Part Time for Skat
and Soap. Metal Palish, cte,  Stefetly Commission.  The
Skat Company, llintford, Conn.

T R ",

Scenery to Rent

Settings for Opera, I'lays, Minstrels. Ptush Drops. Ad-
dress Amella Grain, Philadelphia.

Song Writers

Songwriters: Let me furnish the musie for your songs
guaranteeing you absolute satistaction. Copyrights secured.
Submit your seripts for estimatc and free advice. Walter
W. Newcomer, 1674 Broadway, New York.

w [ENRTT

Telegraphy

Telegraphy—Both Morse and Wireless {aught thoroughly.
Big salaries. Wonderful apportunities. Expeases  low;
chance to earn part. Nehool established fifty years. Catalox
free. Dodge's Institute, Cour $t., Valparaise, Ind.

i

Wanted to Buy

Full value Paid for 01d Gold, Jewelry, \Watches, Dia-
monds, crowns, bridies, dental fold, silver, platinum, zold
or silver ore; magneta hoints, old ralse tecth. Packakes re-
furned If our offer s nol satisfactory, Tmited States Smelt-
ing Works (The Old Rellable) 39 So. State St., Dept.
18, Chicago, 1.

To the Radio Dealer

T.et us explain how you can make
the sale of 6ur_ puhlications a worth
while, well paying part of your busi-
ness.  Write now and prepare for
the Fall and Winter trade.

Experimenter Publishing Company
53 Park Place New York City

www.americanradiohistorv.com

One
Radio Book

Everyone

Reads

The Radio Broad-
cast Listener’s Book
of Information

and Log Record

is not omnly a complete, practical
book of those essential Radio
facts that everyone who owns i
radio should know. but it is alse

a handy log record for those who :

want to keep a record of the sta-
tions they reecive. The book is
cuclosed in a handsome two-color
cover, bound in Loose-leaf fash-
ion, so that new pages ean be in-
serted if necessary. It contains
80 pages. each one containing in-
formation more valuable than the
last.

The following is a Lrief summary
of the information contained in
this book:

Informntion for the Broadcast
Listener:

Vacuum Tube Table:
Meter Wave Lengths:
Radio Batteries:
Wireless Code Chart:
Station Log Chart:

Complete list of Broandeast Sta-
tions of the United States, giving
Power, wavd length, and Time of
Operation each day of the week.
Log Sheets for tabulating the dial
settings of the stations you re-
ceive on your radio. Size of Book,
6 in. by 9 in.,, with handsome 2-
color cover.

PRICE

¢ Paid

Published by

The E. I. COMPANY

Sole Distributors

The Consrad Co.

233 Fulton Street
New York, N. Y.

Postage
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The ‘Bradleys:tat
handles ALL tubes
without change
of connections.

PERFECT FILAMENT CONTROL

Two columns of graph-
ite discs provide step-
iess, noiseless control.

Range of control is
from ¥} to 100 ohms,
sufficient for all tubes
without change of
connections.

One-hole mounting for
panels. Table mount-
ing for baseboards.

Extremely compact.
Easily substituted for
wire rheostats.

$1.85

In Canada, $2.50

R

wém
3 o
e e e

RN S0
e

Radis News for July, 1925

any rh
—but only one Bradleystat

The smooth, noiseless, stepless control of the Bradleystat is the
outstanding characteristic that places this remarkable filament
rheostat in the front rank of perfect radio devices. Many
attempts have been made to duplicate Bradleystat perform-
ance by using substitutes for the scientifically-treated graphite
discs, but without success.

It is not strange that the Bradleystat maintains its supremacy
among radio rheostats! It was developed by engineers who have
designed graphite disc rheostats for over twenty years. Have
you improved your set with Bradleystats? Try one, tonight.

Electric Controlling Apparatus

287 Greenfield Avenue
MILWAUKEE, WISCONSIN

™

- MAIL THIS COUPON

Please send me descriptive literature on the Brad-
leystat and other Allen-Bradley radio devices.

Name ......... U g a0 el [ W, S

GILES I'RINTING CO., LONG ISLAXND CIT'Y

www.americanradiohistorv.com
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—»LONG DISTANCE«

TRADE MARK REG.

While MacMillan Charts the Arctic

ADIO

Zenith Broadcasts to the World!

Between Alaska and the North Pole stretches
an unexplored area one million square miles in
extent—the last remaining “blind spot” on the face
of the globe.

Over this vast area will fly, this summer, two
great planes of the amphibian type, piloted by U.S.
Navy air pilots and equipped with the most highly
perfected scientific apparatus obtainable by the
United States Government. This entire expe-
dition, which has rightly been described as the
greatest expedition of modern times, is under the
direction of Commander Donald B.
MacMillan.

The purpose of the expedition is
the study and photographic chart-
ing of this unknown area—and —
new tests in radio transmission and
reception of unparalleled importance.
The section to be explored has never
been heard from by radio. Commu-
nication will of necessity be day-
light communication, for in this
area the days are six months long.

On an expedition representing so

Super-
Zenith IX

great a risk, both in capital and human life, only
the best in radio equipment can possibly com-
mand a place. Once more, therefore, MacMillan
chooses ZENITH exclusively, both for his ships
and for the two great planes flying across un-
charted seas of ice.

Thus, while the world awaits reports from this
greatest expedition of modern times, it is worth
remembering that the only way these reports can
possibly be transmitted is by Zenith radio.

Never in all your life, it is safe to say, will you
require ofa radio set such outstand-
ing performance as MacMillan re-
quires of ZENITH in the Arctic.
But can you imagine greater satisfac-
tion than to know that your receiving
set can deliver such performance,
any time it's called upon to do so?

Call this evening at your nearest
ZENITH dealer, and ask him for a
demonstration.

Zenith Radio Corporation
310 S. Michigan Ave., Chicago, Ill.

Costs More— But Does More

THE complete Zenith lineranges
in price from $100 to $475.

With either Zenith 3R or Zenith
4R, satisfactory reception over dis-
tances of 2,000 to 3,000 miles is
readily accomplished, using any
ordinary loud speaker. Models
3R and 4R licensed under Arm-
strong U. S. Patent No. 1,113,149,
They are NON-RADIATING.

Zenith 4R - $100
Zenith 3R - $175

The new Super-Zenith is asix-tube
set with a new, unique, and really
different patented circuit, con-
trolled exclusively by the Zenith
Radio Corporation. It is NOT
regenscrative.

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 mahogany—44% inches long,
16% inches wide, 10% inches high. Compartments at
either end for dry batteries.

Price
(exclusive of tubes and batteries)............ $240

SUPER-ZENITH VIII—Same as V1l except—con-
sole type. Price (exclusive of tubes and
DAtLEries) .. oo oeis cceeeiinicreeni e $260

SUPER-ZENITH IX—Console model with addi-
tional compartments containing built-in Zenith loud
speaker and generous storage battery space.

Price (exclusive of tubes and batter-
oy« (exclusive o1 e 2 T _$355

SUPER-ZENITH X—Contains built-in, patented,
Super-Zenith Duo-Loud Speakers (harmonically
synchronized twin speakers and horns), designed to

reproduce both high apd low pitch tones otherwise
impossible with single-unit speakers.
Price (exclusive of tubes and batteries) $475

All Prices F, O. B. Factory

| Dept. 7-B
310 S. Michigan Avenue, Chicago, lllinais
l Gentlemen:

Please send me illustrated literature about
Zenith Radio.

INAITVE). o« bvs fura S wrr@rabdig 1 26016 £ 55. 0 00/010.8.0.88 5150
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Whether You Buy or Build
‘These Parts Assure Efficiency

C.H Rheostats

For all tubes. Four Okm,
with or without vernier for
detector and amplifier tubes,
respectively, Thirty okms for
Y amperetubes. C-H Poten-
tiometer of similar design.

C-H Radio Switch

The original radie switch
with the patented and exclu-
sive C-H snap mechanism
that assures long life und
perfect operation.

CUTLER-HAMM

The next time you are in a dealer’s store, look over
the sets he has on display! It may surprise you
to note how many of them are built with Cutler-
Hammer parts.

Rheostats, sockets, switches—you’ll find them all—
for manufacturers, too, have found through careful
testing, what radio enthusiasts have learned through
experience. Results are obtained only with efficient
apparatus, and the C-H trademark is a reliable guide
to successful reception.

If your set is Cutler-Hammer equipped, whether the
product of your own hands or a huge factory, it is
basically right—one of which you may justly be proud.

THE CUTLER-HAMMER MFG. CO.

Member Radio Section, Associated Manufacturers of Electrical Supplies

Works: Milwaukee and New York

www.americanradiohistorv.com

Low Loss Socket

The departure in socket desizn
that set fans talking every-
where. Silvered contacts—
Bakelite and Thermoplax con-
struction. Insist on the socket
with the ORANGE shell.

C-H Radioloc

The new lock for your radio

set. Protects tubes and bat-

teries from meddling fingers

and the children. Carry the
key on your ring.
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