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Two Strikes
Three Balls!

The pitcher has completed that
slow, leisurely, tantalizing wind-
up. That long, lithe, million-
dollar arm has flashed back, A
moment . .. and the ball, a
white, hissing streak, is cata-
pulting toward the catcher’s
waiting mitt.

And the winning or losing of
a World Series depends on
whether or not the batter has
his eye on the ball.

A Cunningham Tube always
has its eye on the ball. It stands
ready to transmute an electrical
impulse, traveling at a speed
which would make the speed of
a baseball seem a snail’s pace,
into music, a President’s mes-
sage—what you will.

Since 1915—
Standard for All Sets

Types C-301A:C-299: C-300:
C-11:C-12, In the orange
and blue carton

Price $3.00 each

'TUBES

Home Office : NEW YORK
182 Second Strect, ﬂ . Z CHICAGO
SAN FRANCISCO ' *

Patent Notice: Cunningham tubes are covered by patents dated 2-18-08, 2-18-12, 12-30.13, 10-23-17, (0-23-17, and others issued and pending.
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Another Famous TIOWER

Egual to the BEST
regardless of price

Surely a Wonderful TOWER TRIUMPH

Unquestionably the greatest *®
Loud Speaker Value ever of-
fered, giving the quality and
volume to be found in the
most expensive speakers, but
priced within the reach of all.
The same true {(cello like) tone
that has made Tower’s Scien-
tific Phones the World’s most
popular headset is characteris-

tic of the NEW . TOWER
LOUD SPEAKER.

The many features include
magnets that lift 2 lbs. 10 oz.,
diaphragm of specially con-
structed material, perfect non-
vibrating fibre horn, finished
in beautiful golden bronze
with 10" bell.

Tower’s Scientific
Phones are tested
and approved by
Government li-
censed Radio Oper-
ators, thus guar-
anteeing uniform
tone, quality and
accuracy. Weight
only 8% ozs. The
logical ®hone to
buy.

On sale at all pood dealers
from coast to coast,

THE TOWER MFG. CORPORATION 1

58 BROOKLINE AVE. Dept. U

‘Worlds Greatest Loud Speaker Value

BOSTON, MASS,,

The Woolworth Bldg.,
New York City, is the
tallest office building in
the world being 792
feet high, containing 60
stories, and having an
estimated weight of
206,000,000 pounds.
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: hy Tuning is So Easy

with the Grebe

S-L-F (straight line frequency) Condensers— exciusively
. Grebe—make unnecessary the crowding. of short-wave.

stations to the lower dial numbers.

~ On the Grebe dial all stations have equal spacing. There is
as much leeway In tuning-in a shert as a long-wave station,
Sharp tuning is quick, easy and certain.
Each station is found on the same settings on all dials.

With other exclusive Grebe features—such as Binooular Coils and
Volume Confroi—the Synchrophase presents the very latest in radio

receiver development,

Unlilke sets made of assembled parts, every detail of the
Synchrophase is designed and built in our factory in order
that we may control the quality and worlkmanship, For
this reason all parts ca-ordingte perfectly and make pos-
gible the unsurpassed performance of the Synchrophasse,

The cabinet 13 beautifully designed and built of sold
makiogany, highly pelished and with delicately embossed
gold escutcheons,

Ask yvour deuler for a demonstration
A. H. Grebe & Co;, Inc.

Van Wyck Blyd,, Richmo‘n‘d Hill, N. Y.

TRADE MARK
REGUS PAT.OFF

All Grebe apparatus is covered
by patents granted and pending.

This Company ouns and operates Station WAHG

Western Branch: 443 So. San Pedro Street, Los Angeles, Cal.

Only perfection in
" every ‘detail can give
perfection to the whole.

o 2 ."c{ : /lf< N

—

T L

Smehraphose
il Berttery buase
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end For This
Sensational Radio
FREE

Order D:rect From Thls Page ! Save About One-half!

Compare our prices with others. QOaly highest grade nationally known GUARANTEED parts.
QUR GUARANTEE PROTECTS YOU, Money cheerfully refunded if you are not satisfied,
Be sure to write your order and state prices plainly, Send post office or express money order
or pank draft for toc'al amount to insure prompt shipment. ALL PRICES ON THIS PAGE
INCLUDE SHIPPING CHARGES RIGHT TO YOUR DOOR if you are east of the Rocky Moun-
tains. Refer to any bank or commercial agency regarding our rellability. If your favorite cir-
cult 18 shown hereo, order dircct from this ad. No skill required to build your own radio with
Randolph parts. Panels are all drilled. Instructions are simple and complete, Everyrthing comes
ready to assemble. Order direct! All shipping charges prepaid.

THIS 5-TUBE SET $39.50

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

The Biggest 5-Tuba Value on the Market

which will bring in ali distant stations on the

loud speaker in_clear loud tones. A value of three
times the price. Shipped on a fluaraatee of satlsfac-
tion or money back. A wonder set constructed on the new principla
that requires no ncutralizers and is self-balanced. Speclal features are low-

loss colls, engraved bakelite panel, dlstortlonless trans-
formers and pure bakelite sockets, Wiring of the latest $3 950
loose safety type. Perfect logsing of stations. The set

alene, shipped prepaid, is. ... ... ... LT

This Set with All Accessories, Includ-
ing American Bell Loud Speaker, with
adjustable unit, 5§ R.C.A. UV2il-A4 Tubes, 2 45-volt "*B" $g 1 30

batteries, 1 6-volt 90 amp. hour storage battery, comglete
COMPLETE PARTS FOR

antenna equipment, including -approved hg‘ltnmg arrester,
shipped prepald, east of the Rocky Mountains.

GRS $15.85
SRR $39.85

with Genuine Acme parts as
specified, drilled bakelite panel
and full wiring diagram.

COMPLETE PARTS FOR 8-TUBE

SUPER-HETERODYNE

2 23-Plate _Duplex or Laho 1 .006 Mica Condenser

Type Low Laoss ( nnd(n 1 0005 Mica Condenser and 2
3 Remler or Columbla Irnermm megehm Grid Leak

dlnte Frequency Transform- 3 .0025 Mica Condensers

COMPLETE PARTS FOR 5-TUBE

NEUTRODYNE RECEIVING SET

Genuine Hazeltine Licensed Fada, or

COMPLETE PARTS FOR
2-TUBE HARKNESS SET

including Licensed Hark-
ness Coils, Drilled Panel

2029

1 Rcmler or Columbia Tuned Cir-
cuit Transformer

1 Special Qscillator Goupler

1 Midget Condenser

3 Bakelite Sockets

2 Thordarson or Celumbia A. F.

10 Binding Posts

1 .00025 Mica Condenser

1 Bakelite Terminal Sivip for
Binding Posts

1 ‘\/Iultlcord Cable for conuecting

atteri
1 7‘<30(’ Dr‘lled Bakellie Panel

and wiring cfxarrram Easy to
build.

Wonderfyl
results. .. OD( er u $16 95

7x24x%, Drilled Panel
Thordarson or Columbig

COCKADAY

Audio Transformers
4-in. Bakelite Dials
Precision Jacks
Bakelite Rheosmt 30-ohm

other Genuine Licensed Parts

1 .001 Condenser

1 .006 Mlea Condenser

35 teet Hook-up Wire

1 chonslst.mg ol 3Hazeltine
Licensed Neu-
troformers and

DA R R

Transformers i Baseboard 45
1 Connecticut Filament Swited 35 ft. Fook-up Wire 75 : Bakelite Rheostat, 6-ohm 2 * Neutrodons
2 gal]:ellse G—Oh]r&n Rﬁ]e;ostats % Z—ln. Bakelitc Dials 52 8-Tube l%fﬁ'el?é?l?lglgﬂgg goossttésmn .% gggg})saard
% nggﬂgg 3%;31;.3,3;10;3;.:%“3 200 Ye-valt C Batteriea Superhet-Reﬂex Grid Leak and Condenser Complete blue - prints and

Complete wiring diagrams, base
board lavout, blue-print3 and
instructions.

Bakelite Socketa working diagrums.

As specified by
Mr. Cockaday .

$65.80

ohms
1 Carter Double Clrcult Jack
1 Dubiller 1 mid. Condensger

Genuine Radio Cerporation Tubes UV201-A,
UVvVI99, WDIZ or WDII
Home Charger, 6.velt
Seldering Iron ., . ....
Solderall Tube
Approved Lightning A
Coekaday Coils
Balancing Gondensers, per ar.
Harkness Coils, por set ...
Hydrometer, Best Quality .
Battery Meters, 0 to 50 vol
Baldwin Loud Speaker
Brandes Tabla Talker
Atlas Loud Speaker

CCMPLETE PARTS FOR 5-TU
IMPROVED COCKADAY REﬁEIVlNG SET
WITH RESISTANCE COUPLED
ANMPLIFICATION
As designed by L. M. Coctkaday.
Including drilled panel and wu—mo
complete, ready to wi

39

diagram,

@ - Multigle Four Phone
Easy to Build Yeur Own Radio Set Two Phone Plug ..
All complete partd for sets on this page consist of '3021'!:_'61?0 I_Antenna
standard advertised guaranteed parts and . p gsﬂe ...... 3,25
include dr}lled bakelite |::ar|elsl and wiring S = Bakelitz Moulded Vapi o .
diagrams for easy.pop-gppstruction, COMPLETE PARTS FOR 3-TUBE Low Loss Condensers:  Accuratune Diats. $2.94
Everything guarantestl on money-back basls. All 11-plate.. §1.85 Audin Transformers
transportation charges paid. Don't forget! Only -
genuine guaranteed parts used. Tack of space COCKADAY RECEIVING SET i:?;' g{ate 2. T%O}Edtggslo_lf'_ _____ $3.25
does not permit us to itemize Individual parts. |1 Cockaday Coil 7 Switch Points. 2 Stops Bakelite Rheostats: $tol... .3,
but you are fully protected by our money-hack |5 53 Plage Hy-Grade Cond. 1 Bakelite Binding Post Strip 6-ohm........ .35 Acme
guarantee. Our Service Division is behind you. 11 Bukelite Rheostat, -0hm 7 Bindiog Post 4 B 4 30onm L0738 Columbia
BiG MONEY SAVING 2 Bakelite Rheostat, 30-ohm 1 7x21x%4 lll Drll]e '\]\ﬂ- moperites:
FREE RADIO CATALOG 3 Bakellte Sockets lite Pnz«me For all tubes, . 50.94 o1
ini thousand baTgains of everythi 1 high ratio Columbia or 3 Bewels Bakelite Dials: American Beil:
contalning o thousan 218 1 01 everything on Thordarson Transformer 1 Baseboard . 3}’2(:0 | —— $2.45
radm!—t%arggis sulzpm”ll[sgomp eltrf‘e parrt‘s’egorlstemt, 1 Single Circuit Jack 1 Switeh Lever . 2
comple ete., 1 a m 0 v lates . paetda Wt By | SoRsR e a2 g BAD
information on sl different circuits, complete list | ‘OZ:{?;(;‘,’]%",];‘EQ}‘;?[S;?“(" 241, H°°p up RﬂDQOID?‘S?fﬁfl.li_l! 69
gfl bm’lldcgmn%ﬂ%tg%gs g”ﬁ({"‘heg;’g‘;‘,g‘g‘g L:ip;tg: 2 Double Circuit Jacks Complete plue-printgand wir-f  2-lneh......... 8023 _6tol..... . .... .16
drg-s?o%ua%;?d x(t))r data, fllso )ége oame al’ua fow 2 3-in. Bakelite Dials ing diagrams. 510-1 Randolph S]"eclszlsz 6y
friends. We will send catalog free, 1 Grid Leak and Mica Cond. 1-Tube Set eadphones "

Free Service Department
Qur radio engineers will help you solve all your
radio problems, and furnish up-to-date information
on set construetion, operation and improvement.
This service is free to our customers.

RANDOLPH RADIOC CORPORATION
159 North Union Ave. Dept. 445 Chicago, Illinois




2030 Radio News for May, 1925

RADIO NEWS READERS' BUREAU

Time and Postage Saver

N every issue of RADIO NEWS If the advertiser requires any money or
you undoubtedly see numerous stamps to be sent to pay the mailing
articles advertised about which you charges on his catalogue or descriptive
would like to have further information. literature, please be sure to enciose the
To sit down and write ‘an individual correct amount with the coupon.

letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be qu:te

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

a task. . : _—

This service will appear regularly
As a special service to our readers, we every month on this same page in
will write the letters for you, thus sav- RADIO NEWS.

ing your time and money. :
£y y If there is any Manufacturer not ad-

Just write the names cf the products vertising in this month’s issue of
about which you want information, and RADIO NEWS, from whom you
to avoid error the addresses of the man- would like to receive literature, write
ufacturers, on the coupon below and his name, address and the product in
mail it to us. Y the special section of the coupon below.

TEAR ALONG THIS LINE

READERS’ SERVICE BUREAU, RN-5-25
Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

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

advertised in the ... . issue of RADIO NEWS,
iz DO NOT USE THIS COUPON FOR TECHNICAL QUESTIONS If Catal
ata Ogue
NAME ADDRESS | List here specific article on ?.f complete
(Street — City — State) which you wish literature. el(?e c];e::‘;(anl:

this column

‘Use this space if you desire information from a manufacturer whose advertisement does not app=ar in this month'’s issue,

ADDRESS
.
NAME {Street — City — State)

............................................................................................................................

D If you are dealer A e e e e et e e em e oot e n e e aenaeas

check here.
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Ghe Finer Side of Radlio

A Song That Reached Home

MODELS

The Cabinet Model, shown
here, has a full-Joating wooden
horn with extra long expan-
sion chamber.

Its “voice’ is a high grade
electro-magnetic tone repro.
ducer, not a phone unit. The
case is of beautifully finished
mahogany, 17x10x1014. Price,
$30.00.

There are also four horn
models, priced from $12.50 to
$25100. Send for Bulletin
3022-5.  Ask vour dealer to
demoustrate them on the
Bristol Comparophoen.

A great baritone sang
with uncommon fervor
to his enraptured lis-
teners

The melody seemed to
string a golden chain
of words for some re-
sponsive heart

It reached ten times a
million hearts

For as the music faded
into silence the singer

said GOOD NIGHT,
MOTHER!!

And then we knew that
song had gone straight
and true to someone

somewhere 1n that vast
invisible audience

Someone whose tear-
dimmed eye saw not
the wonderful singer
but a little boy whose
tousled head lay on her
breast

And in that spell of
mother love which
makes millions kin

All those listening hearts
“tuned in” to one heart

A heart that must have
felt the magic of ten

million prayers unified
in one “God bless her!”

Our Bristol Loud Speaker had given us
all the rich tonal quality of ihe singer's
woice, its natural sawceetness, its pathos.

It had been a rconderful evening.

e

BRISTOL “=+ ] oud Spedker

2 Waterbury. Connecticut

\"" MAKERS OF [1])
b



The astounding growth of Radio has created thou-
sands of wonderful opportunitics for earning big
money. Millions upon millions of dollars are being
spent every year since broadcasting has become so
popular. Radio is indeed sweeping the world like
~a forest fire!

A few years ago only a very small number of men
were actively engaged in Radio. Today, with but
few exceptions, these men are holding key positions
in this marvelous new industry. In the same way,
the young men and ambitious boys who get into
Radio now will be the leaders a few years hence.
The opportunities right now are a hundred times
greater than they were ten years ago.

Recognized Radio Experts
In Urgent Demand

Trained experts—not just half trained amateurs—are
needed for the many big paying positions which have de-
veloped as a result of the tremendous expansion of Radio.
Broadcasting stations are constantly needing operators,
stores are sadly in need of trained experts as salesmen, in-
stallers, repair men, demonstrators. Factories need inspec-
tors, assemblers, testers and executives,

These are just a few of the opportunities. Radio opera-
tors on board ship travel all over the world without one
cent of expense, see historically important places, meet
prominent people on board ship, mingling with the pas-
sengers and earning salaries equal to $200 a month in any
land job. How often you've dreamed of travel, of being
able to talk from experience of gay Paris, the beauties of
the Mediterranean sunset, the awe of Egypt's pyramids.
As a radio operator you can see them first hand.

Hundreds of Big Paying Positions
Open Right Now-in Radio !

Hardly a week goes by without our receiving calls for
our graduates. This is how some of them read: “We need
the services of a competent Radio engineer”; “We want
men with executive ability in addition to Radio knowledge
to become store managers’; “We require the services of
several resident demonstrators.”

Radio News for May, 1925
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Learn at Home

PROOF!

Pay Increases Over $100
a Month

T am averaging any-
where from  $75 to
$150 a month more
than T was making be-
fore enrolling with
you. { would not con-
sider $10,000 too much
for the course.
(Signed) A. N. Loug.

Creensburg, Ta.

Doubles Salary

T can very casily
make double the
amouut of money now
than before T enrolled
with you. Your course
has benefited me ap-
proximately $3,000
over and above what
I would have earned
had I not takeu it.

T. Winder,
Grand Junction, Colo.

Strong Praise for N. R. .

The N. R. T. course
is by far the best. I
have made very good
money and enjoy my-
self in the Radio game.
A thorough training
from the N, R, I. will
set any man well on
the road to happiness
and prosperity in the
Radio world,

Lawrence Vanek,
Towa City, Iowa.

Earns $50 to $83 a Week

I enjoyed every
one of your les-
sons and had no
trouble  wharever.
I earn $50 to 383
a week besides a
commissiaon on
sales. Your course
not only enabled
me to get bigger
pay but broadened
my education as well.

Michael De Mareo,
Boston, Mass.

FREE Instruments

This 1,000-mile Re-
generative receiving
set is inecluded in
our course without
charge. Our book,
“Rieh Rewards in
Radio,”” tells you all
about the practical
training given with
it
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Week as a Radio Expert

In Spare Time

MORE PROOF!

$405 In One Month

I cleared up $405 in
one month recently.
Not so bad—is it——1{ur
a fellow who just com-
pleted your course
short time age. I sn
have been coining the
dough. I never will
regret the money 1
paid for your course.

Emimet Welch,
Peculiar, Mo,

From $15 to $80 a Week

Before T ziolled
with you T was wiank-
ing $L3 a week on a

farm

have enrnetl alimos
lieve the cowrse wili
$100,000 10 me

(Signed) G

Triples Salary

T am earning thio:
times as mich as e
fore enrolling wuil
have clean interesting
work that takes n
all parts of the glo
I tell you, hoy=,
Radio for me.
Avthur he.ue,
Vancouver, B.

I

ritime rewl
t7l| Rhll»
¥ i

n able ta :a\e enough incney

Lromy fuition tn college.

G. E. Reogers,
Troy, N. Y.

ta pay

The big radio firms
are coming to us for
their men— they call
on us first because
they know that our
graduates are one hun-
dred per cent. trained
experts—they are Rec-
ognized Radio Experts.

Eam Big Money While Learning

No matter if you know nothing at all about Radio oy electricity. vou can easily and quickly
become an expert. Age is no drawback. Our method of teachmg makes it fa«umatma anil
interesting to learn the mysteries of this new science. Instruments for practical truining given
FREE wuh this course are shown at the bottom of this page.

Scores of our students earn big money during their spare time after finishing the firsr few
lessons, Mathew Waldron made $150 in one month—Fred W. Sullivan, of Fall River, Mass.,
made $384.60 in three weeks, Graduate D, H. Suite, Newport, Ark, says: “\While raking the
course 1 did assembling, lepanmg, installing and made app;oumately $300. This made mv
course pay for ltwelf many times even before crladnzmnv Student F. A. Kazmarek, Santa Cruz,
California, savs: “I have done over $1200 worth of business in the past two months just in spiare

time. [ am gomc' to go a lictle easy on the selling business now so 1 can .mm, my course
right away.” Many students more than pay for ‘their course in this way—while they are
5tudymg.

Satisfaction is Guaranteed

Our faith in our method of training and in our ability to fit you for a bigger pay 1s
evidenced by our guarantee to refund every cent of your money if vou are not satisfied when
you finish the course. The Nationzl Radio Institute, established in 1914, the frst school to
successfully teach Radio by mail, and now the largest Radio training organization in the world,
stands behind that guarantee.

Send for FREE BOOK

We will gladly send sou Frcc, without any obligation on your part, our
hoak, ”R1eh RC\\al(h in Radio.” which gives vou moere facts about the big
pay opportumtxes in Radio. tells you how we prepave you at home in spare
time. and about how we are asked to fill hundreds of fine pmmou: every \:al
No matter what you are doing now—no matter what your plans for the futur
are—send for this Free Book of wonderful opportunities. Mail the cou 11’“”

NOW.
NATIONAL RADIO INSTITUTE
Dept. 13GB Washington, D. C.

for practzcal tmmmg at home

SR T Ry

National Radio Institute,

Dept. 13GB.
Washington, D. C.

r___._ -
l P

Without any ohligatian on my
vonr book, “Rich Rewards in Radio.” +
all about the big-mouey opportunitics
liow spave time study will qualify me a recog-
nized Radio Expert and also how 3 Employ-
ment Service will help me get a good posit

These parts with 1iu-
structions are given for
experience and practical
training in making and
operating  regenerativa cinle.
receiving apparatus,

This is the world-famous Natrom- Name .vovenans it eaeraraaans Age......
eter—one of the three instruments Ihe:e parts with
. X " complete instruc-
given for scientific and practical tions are given Street ... e, Ceraeaaes
home training in astering the for practiee in | g T T T nnITRITIIIIT IR
building a re-
ceiving set of the L3 State o..nua...

tmore sintplekind.

EESsEmoOOTOoO 8D RD

A BN o GR WL WO G OGS I O G A3 GBS AN AR
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RICO Products on this PageWill Improve Your Radio 1007%

for

all

Long Wave
 Circuits

TROPAFORMERS

The sensmvny, selectivity and volume obtained in all types of long-wave
circuits depends entirely upon the intermediate frequency tlansfmmm
TROPAFORMERS have been specifically designed to meet the new
scientific requirements of long-wave circuits. The TROPAFORMER
combines transformer and condenser. The condenser is shunted across
the secondary winding of the transformer, and by its use the transformer
may be tuned to any definite wave length between 3,000 and 9,500 meters,
Only in TROPAFORMERS will long-wave circuit users

find these advantages, and these advantages are $6 75
patented for TROPAFORMERS exclusively!

Free Hook-up of the TFamous Tropadyne Circuit with Tach Tropaformer Ordered

to make
your
phonograph
a perfect
loud speaker

MELOTONE

PHONOGRAPH ATTACHMENT

Just adjust the simple MELOTONE PHONOGRAPH
ATTACHMENT to vour phonograph, and presto! you have
converted your phonograph into a marvelous loud-speaker. That's

. all there is to it! The MELOTONE gives the clearest, purest
shadings of speech and music. Dealers say it com- $7 50

pares favorably with attachments selling at $10

to $15.

for

RICO TICKLER OSCILLATING COIL

bliss!

finer In the RICO TICKLER OSCILLATING COIL, the rotor
: P coil is used as the tickler. You will find low losses with this coil.
M It is a product of RICO scientific research, and has been
recelvl"lg' proclaimed by experts as a masterpiece of construction. $3
for more -
, Probably the most popular headphones made, 500,000 RICO
dlstance Oon FONES are serving in every nook and corner of the world. There
has never been so much quality put in a headphone at 95
ear-phones such a small price. For better tuning and distance, $2‘
use RICOFONES, America’s Favorite!
for

You'll know what real ear-phone comfort is when you use

RICO FONEKUSHIONS. They are made of soft, pure
sponge rubber, and fit any muake of headphone. They are 50
C

like soft, downy pillows for your distance-seeking ears.

for
better
tuning

RICO STRAIGHT LINE CONDENSERS

In the old days, folks used horses. Now they can get as much power out of one
auto as from 40 horses. [t was all right, toco, a few years ago, [ur folks to use
1the olbd-time condensers, but now, since Rico Dbrought forth the RICO
STRAIGHT LINE CONDENSER, which occupies two-thirds less space than
the owdinary iesh plale Lype, everyone modernizes his sct with the RICO
STRAICHT LINE CONDENSER.

. 9 l NEW TYPE
Tiis
g RePla.ces

r No. 411—.00025 mifd. ................. $1.75
oLD TYPE No. 423—.0005 mfd, - ... 1.75
No. 450~-.001 mid. ... 1.75

Inclusive with Dials. WWithout Dials, $1.50.

Each of these Rico
products means
added pleasure

and value to your
Radio Set.

|F Y[IlIR DEALER CANNOT SUPPLY YOU—USE THIS COUPON.  NO MONEY DOWN !

RADIO INDUSTRIES CORPORATION
131 Duane Street, New York City
Please send me C. O. D. the following: ....Tropaformers, $6.75 ....Straight Line
Condensers, $1.75  ....Ricofones, $2.95 ....Oscillating Coil, $3 ....Fonekushions, 50c¢
..Melotone Attachment, $7.50.

NAme ... e Address oo
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1D1ie] grow ever lbwilldla Set
tiat gor Coast to Coast?

W) You can with the

RICO-DYNE =iiiNcen

5 TUBE

Tuned
RadioFrequency

7 COMPLETE KNOCKDOWN SET

; Ready to tune in within a few hours!

| EXPERTS PLACE “RICO-DYNE” IN THE $100 SET CLASS

READ_WHAT <RICO-DINE Complete
) - Two Exclusive Principles Have

T A KNOCKDOWN SET
fian thar 1 tuned in on during the
tivel week ihwei I operated iy Rico Made RICO—DYNE the

sel which [ built wmysell. I live in

New York Cily and there are several Fastest-Selling Radio
Inlhm r;}‘lin sels 0t my  apavtment S . h C

euse which are of the high-priced

class. T fAnd that Chicago come: T et in the Ountry

during the heavy broadeasting o

[
Together with a set of
York stations mueh wmere elearly The combination of “RICO” CELLU-

m:\’r <(:L thin ?t [l{:fsgil: Ll:fr{rsl.ule:\?i; WELD Low Loss Coils and variable Con-
tuned in on the Pacifie densers is made mechanicaily perfect.
) (Rigned) T. B. NEWMAN, The coils are the Lorenz type and are self

slarting.  They are the low-loss type and
SOIRELITS il Gl =I5 Yo r% b are Cellu-Welded to a support on the Con-
{ivity of your Riec Wit whieh I b denser end plate.

In my neisghborhood, it is very o i;

culi to reeejve slations because we The condensers also are the low-loss metal All $ 5
are Tocaled so close (0 a veey powerful end plate type, the stator and votor being ;

'S‘l';“’_;"l' ‘(%L{"?I]:;“;";,'[}'unld“ﬂilg"“'l'i‘;'%‘?l‘l_'[; insulated from each other Ly means of hard

selerticily is 30 Leen that I have no ruhber mounting strips. fo r T —

T thounght you would like to know

trouble at all in bringing in the sta- . .
tions T wimt and tuning out the big Modern broadcasting requirements demand

hritle so e]l;\.'rlt hand. ™ . that a tuned radio frcquency set be espe-
(Signed) J. . HOWE. ciaily selective and non-oscillating.  In the

T buile is o “rico”  "auT0-BALANCED” Tuned GREATEST RADIO VALUE IN HISTORY

" “'pep’” and Radio Frequency Set this is accomplished
vy by careiully setting the Coils at the fac- -

hroadeasting, for they tory at the areutralizing angle. 'This ad- ThIS IS What YOU Get

o loud.  As a natter of [ue Jjustment vemains permanent duc to the

ns ave broadeasting 1 CELLUWELD proc

t the Joud speaker a

1—Pair Ricaflones. 1—Genuine Bakelite Front Panel, completely
drilled and engraved. 1—Genuine laminated Bakelite Sub-Panel—

aften diseenne

In.\'l (1[{*\\'!11 rihe e:}lr nho.n‘e’x"_ on the table Due to this method of coil mounting used with sockets already mounted. All mounting holes properly drifled.

;'cl‘lim:g‘ m:“}f)pl Ieeq Dllﬂul-[l1“l(“1‘119 in exclusively in RICO-DYNE Sets and Kits 3—Aute Balanced Tuned Radio Frequency Units—perfectly matched

T havdly qeed Ihelll-unu]({"mb ?«f}.‘e lgj:wt l' el ok g ets an 1S, and balanced. 3—Beautiful 4-inch Dials. 1—Variable Grid Leak

tance ix 1eIy eazy to ge e Toud lcge.ie 5 d“O‘ mélgneh? interference between and 00025 M.F. Condenser. 1—4 to 1 Audio Transformer. 1—2 to

Speaker and many distant statlons s and condensers. 1 Audio Transformer. 1—.002 Fixed Mica Condenser. 1—.006

:.l(i“x:]:nm!m\-‘a‘l”’w’ the volume of the or- Fixed Mica Condenser. 2—Single Circuit Jacks, 1—Filament Con-
t8ined) PRED WORZRIRA. trol Switell. 1—30-chm Rhecostat. 1—I10-ohm Rheostat.

NOT A CENT DOWN COUPON!

RADIO INDUSTRIES CORP., RN 3
131 Duane Street,
New York City.
Gentlemen :—

As myv dealer cannot supply mc, please send
me C. 0. D.;—

[J COMPLETE KNOCKDOWN SET—838.75
O KIT,—$16.50

FOR THOSE WHO WANT TO BUY ONLY THE

RICO-DYNE KIT

Here Is Just What They Want:
It seems unusual that with tbe tremendous volume, selectiv-
ity and distance-range of the Rico Auto Balanced set, it
should be so simple tn construet. Yet, nevertheless, this is
true. Ye have letters {rom fans who tell us that they con-
structed the’r Rico set within a few hours. The plans

which accompany the Rico Kit are so simple that we believe Nawe
this i5 so. Any beginner need only to read English in order '

to construct the Rico set. This Kit contains 3 Auto Balanced AdAress e

Tuned Radie Frequenevy Condensers, inductanee Units, fac- RICO-DYNE HAS SET
tory matched, book of instructions and drilling template. Cit Srar

You can't go wrong! NEW RECORDS IN RADIO! P ALE vt
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Soemerset
' ﬁ’ Shelbourne

MapeL 4-B

M SHELBOURRIS, I e

MODEL4-B
Somerset Shelbourne Model 4B

SOMERSET SHELBOURNE Model 4B 4 Tubes
—Single Dial Control. Qur perfected tuned radio
frequency circuit with single dial synchronized
control.

Simple to opcrate and highly selective, with clear

Storage battery or dry cell operation. automatic
filament control, the finest “low loss’ condensers.
and the famous SOMERSET Calibrated Trans-
formers. Compartments for large sized storage A"’
and dry cell *'B" batteries. Mahogany finish cab-

85l

tones and volume that are found only in the higher
priced receivers,

inet. hand-rubbed two-tone effect. :
.Size 26"x14"x12° List $85

Putting the Square Deal 1n Radio

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 donot claim to make the best receivers nor the cheapest
receivers—for both of these are doubtful distinctions.

But we dobelievewe are the first to introduce a complete
line of distinctively 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 —inthe field of full value radio receivers.

TRUTH IN RADIOC 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 honest
__value Jor every dollar spent.
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The Perfectly Tuned
Radio Frequency Line

SOMERSET Radio Receivers sell easily and
quickly because they are what the public warnfs the
utmost in value for their money, simplicity of aperation,
efficiency in results, and real beadty in appearance.

On all these counts—and mare—Somerset Radio Receivers

challenge comparisén. feature for fezature, with any others at og
near their price—bar none.

It needs no argument nor persuasion — every

Somerset Radio Receiver speaks for itself—a piece of fing
furniture enclosing an insirument ol super-¢craftsmanship.

Backed by the Somerset Guarantee

E will cheerfully und promptly make good any

Somerset Radio Receiver which does not fully
measure up to the purchaser's expectations of
quality and value. If for any reason it is found to be
not exacrly as represcited, 10 should be returned for exchange
or refund of the purchase price, as preferred, FThis guarantes
means exactly whar it suys, withaut reservations.,

Easy Selling Features
VERY woman recognizes at sight the su-
perior lines and finish of Somerset cabinets, They're

distinctive in  their r_irh two-tened, hand rubbed majiogany
fAnish—an artistic addition to any drawing room.

The receiver is worthy of this fine setting, finest of

materials and parts, superior workmanship and fnish, pains-~
taking care in Lhe little details which niean so much in results.

For example, the single dial control on the Shel-
bourne and Standish models—by the use of gears, the can-
densers are connected and perfectly synchronized, permitting
operation by a single tuning knob. Of course_ this is made possible
only by the most careful selecrion and matching of condensers,
and coils, but the finished product is a revelation in easy tuning.,

And Real Dealer Service

SOMERSET Dealer Service offers full cooperation "and
tangible, cash-drawer aid In seliing Somerset Radio Re-l
ceivers. Furthermaore Somerset Dealer Service also .nciudeS{
complete service on tubes. phones, batteries, loud-speakers)
and aerials at regular dealer discounts.

Mail To-day for Profit Pay
YOU wouldn’t pass by money that would be

yours fer the picking up—don’t pass up this chance to
earn of profit opportunity—Fill out and mail Coupen NOW.

NATIONAL AIRPHONE CORPORATION
16-22 Hudson Street, New York City
Without any obligation to me, send full details and

information on the Somerset line and rémarkable’
Dealer Service.

‘Address

City .. . e a
" Prices <ub]‘\( © Lm"?* withgut norice.

Manufacturers of Somerset Radie Receivers
18 HUDSON STREET, N. ¥, CITY
Prices West of the Mississippi—add 1677

{® 1925 National Airphone Corp. B i

and drycell"B"

| somenseT
STANDISH

ment comrol h1ghestqualuy ‘low loss™’ conden-
sers,and the famous SOME
Transiormers. Ample space )s reserved in
this cabinet for standard size high am-
pere hours(orage ‘A" batteriesand

dry ‘B batteries, Exquisite cab-
inet, anuquemahoganyﬁmsh

Ses2'] ist $150

NATIONAL AIRPHONE CORP

SOMERSET STRATFORD Model 4A
4 Tubes— Dual Control. A superior
four tube, tuned radio frequency re-
criver — twa dial contrel —operates on
storage battery or dry cells. Automatic s
filanient control insures long life of wubes. The finest
loss™ condensers and the famous SOMERSET Calibrated
Transiormers are leatures. *'A”" and “ B battery space is pro-
vided in the handsomerwo tone rnahogany
finish cabiner. Size 21"%15"x 117,

SOMERSET MARS Model SA 5 Tubes
Three Dial Control, Two stages tuned radio
frequency, detector, and two srages audio [requency.
Storage battery or dry cell operation, automalic fila-
ment control, highest quality "“low loss'’ condensers
and the [emous SOMERSET Calibrated Transformers. Aristic cabmet hand
rubbed mahogany finish providing space far storage AT
batteries, Size 29" x 14" x 117, ... .. .....

“low

List %65

'SOMERSET §
MARS
MODEL 5A

List $75

SOMERSET STANDISH Model 4C
4 Tubes—Single Dial Control with built-
in loud speaker. Combininga built-in loud
speaker of the highest type and the four
tube tuned radic frequency circuit with
single dial ‘synchronized control—
all the laest and best in radio.
Storage bartery” or ~dry cell
operation, automatic fila-

SET Calibrated
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Bulld Youf Own Recelvel'-‘

Revolutionr‘yl Improvement in Assembling Radio Sets'

No solder—No bare wires—INo poor connections—No dissatisfaction.
No tools needed except a common screw-driver and common pl1ers.

All connections are made by the use of our ﬂex1ble, insulated eyeletted connecting wire in place of bus bar or wire, and solder. And in a
fraction of the time usually required when using the old fashioned way. And when the job is done it is neat and your connections are tight.

4-Tube Roberts Knock-Out

Circuit Approvéd by Canadian Government

Postpaid

548_5;§ Kit X K 9215
Range 3500 Miles

Celebraled circult developed by
Walter Van B. Roberts and Radic
Broadcast Maganine.  Arthur T
Lynch, Editor, says: "It is the bhest
we have ever seen—aud we have
seen aicl operated almost evers type
made and used during the pest 12
years. It has pulled in 46 stations
on a loud speaker with 2 tubes, us-
ing an indoor antenna. Its signals
have been heard through the =air
mnore than a quarter of a mile.
Tube for tube, dollar for dollay,
4and resulf for result, we will stack
it up against any receiver for home
construction ever deseribed by any
radio publication, and gamble that
it comes out a winner. It is mnot
merely the best 4-tube receirter, hut
the best by a very good margin.”
I’Jhe Canadlan Government has en-
dorsed and recommends it. Read

5-Tube Sickles’

Tuned Radio Freauency

Tf you wish the finest 5.tnbe set to be had,
here it is. We have preduced a receiver as
nearly perfect as possible wilh present day
radlle engineering princinles, To do this we
have adopted low Joss principles throughout
thus redueing all Josses to the minimum.
Special Features: Simple to construct and op-
erate; highly —effleient; low loss  design
throughout; self-neutralized; extremely sensi-
tive over Iong and shorter distances; clearness:
dependahility; selectivity; non-reradiation.
Tuned Radio I'requency is popular. You want
this latest and best model. Shipped on ap-
proval, no money in advance.

MUCH FOR LITTLE

93 Postpaid
2.—.—. Kit X K 9216
Range 3500 Miles

betow tho kind of parls vou gel,
Price includes large cabinet. Qrier
it. Yon won’t be making a mistake.
Shipped en spproval, no money in
advance,

Advantages of Our
“No-Sod-er Method”

No solder.

Clean—not “messy.”

No expense for soldering iron or supplies.

Dependable,

Positively firin connections—none faulty as
in using solder which often easily jars loose.

Less resistance or loss than in using solder.

Absolutely safe.

Positively never any dange\ of short-cir-
cuiting as our ‘“‘No-Sod-ev’’ connectors are
insulated with woven thread over rubber.

Terminals are uniformly neat.

No loss of time in mal\mg connections——
unnecéssary to use care in placing. since they
may touch each other without short-circuit-
mg.
gEas[]y handled—unbrcakable Na special
care needed in handling as ail are iusulated.

A Kit can be wtred in a fraction of the
time ryequired for wiring with bus bar and
solder.

Convenient,

On bur improved blueprints the binding
posts are numbered in pairs so you may
quickly and easily attach the eonnecior prop-

erly.
Quickly fastened, No skill or knowledge
required.
The Simplest and easiest
method ever devised !
a4

MAKES SET-BUILDING EASY
(Trade Mark Reg. U. S. Pat. Off.)

3-TubeLolLos $ 3 st Postpaid "Kit X K 6936

Explorer

Speaker

Nolhing new-fangled or
freaky ahout tl:iis won-
derful new Jow loss re-
ceiver, Tts greal secref
lies in the faet that
nearly all losses are done
away with, using energy
usnally swasted in other
sels—henee the aston-
isliing results in djs-
tance, volumo and clear-
ness, Spetial Features:
Sensitivity; seleetivity;
clearness of reception;
shinplteity of construe-
tien and operation; de-
pendability; low loss de-
sign; long distance re-
eeption; great volume.
fifteen stations were re-
ecived on leud speaker

in twe ours in one evening here, whieh are located in New York City, Philadelphia, Pitts~

burgh, Cleveland, Elgin and Chlca"o. 1.,
right through local stations.

St. Cloud,
Sure to D‘le'\se Quder it on u.pprm'al, no money in adrance.

Mipn., and Davenport, Towa. Cuts

Circuit

Has wmany advantages
over other (ypes. Just
right for ene who wants
a set to learn with with-
out haring o invest very
many dollars, Think of
the low eost. Probably
the most popular eircuit.
Simple to eonstruct with
our ““No-Sed-er’’ eon-
nceting wires, You can
do it in a half hour or
¥0. Look at the pieture.
See how few wires. Sim-
plest to operate. TRe-
eeives vp to 1,500 miles
fn favoralle conditions.
Bweet fone. DPlenty of
volumie, 'This offer as
well as all of our cffers
of Kiis includes a nice, roomy
ed. You will be pleased.

1-Tube Single-

Shipped on approval,

Postpaid
Kit X K 9182
Range 1500 Miles

(12

cabinet. Order this Kit and let us hevowe acquatnt-

no money in advance.

SEE OFFERS
OF
ACCESSORIES

Sickles coil,

oy

We Give You the Best Parts Made

g Look at this list of well-known, high-grade, standard, dependable. satlsfaction-giving parts
which we use in cur Tine of supcrior Kits as detailed in our catalog which will be sent to you
free on request: genuine Bakelite-Dilecto panels,
martund and X-Lab. variahle condensers, Amplex Grid- (lan,en, Chelten Midget condensers, men-

Gen-Win Jow logs (unev, Ham-

e

ORDER
DIRECT
FROM THIS

BE SURE TO SEE
PAGE 2159
OF

uine Bakelite djals, E-Z Toon pgenuine Bakelite vernier dlals, Thordarson trausformers. gen-
ine Bakelfte rheostats, Amperite self-adjusting and Amsco rheostats, Amseo polentiometers and
rheastats, Bell Low Loss gennine Bakelite sockels. Garter and Impmved jaecks, Smilear hatter
switches, Bradleyleaks, Electrad grid-leaks, Bradleyohms, Hilco and Dubilier fixed condensers

FOR NEW WE SHALL
Aristocrat binding posts, ““No-Sed.er’* flexible insulated conneet 1 and ot} Hal L1 144 b
he same high class. Please Compare Quality when Comp;rl[;\;n%r“lcg.q nd other articles of % RASCO GOOBS PLEASE You

WE SHIP IN 24 BOURS SATISFACTION GUARANTEED
}_ CLT co. Kif iv. 6795, No. 25-A est Broadway .Y.

10 T

“RADIO NEWS” PAGE,

ON
NEXT PAGE
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You Need This Catalosg

of “Build Your Own’’Radio Recelver

KITS

Shows you how pou can easily assemble vour own set
without the troublesome bus bar and solder and in a
fraction of the time required the old fashioned way.

[/

Shlpments

\\ We Pay Trans-
k) portation

(on everything
but batteries)

|\ Satisfaction
Guaranteed

i .y -

©x
MAKES SET-BUILDING EASY

Goods Sent oh Approval
No Money inh Advance

T 71 MU T T mLey

v\ Money
\ Back

e e

Catalog Contams Detalled Offers

of the following Kits and many Parts and Accesso-
ries. All Kit Prices include large Cabinet.

RASCO KITS

UNASSEMBLED RECEIVERS Our Price Postpaic
Acees- Com-
It No. Name Parts sories plete
XK9190 Rasco §-Tube COCKA-
DAY . $531.66  $38.07 K30,
NEOINS Rasco 3-Tube FAMOUS
TR, 40.80 3807  TH.LE
NIK0212 Raxco 1-Tube KNOCK-

OUT REFLEX ... 2152 12.84
N2+ Rasco 3-Tube XN OCh- .
OUT REFLEX ...... 24486 2075
XIXHN213 Rasco 2-Tuhe ROBERTS
KENQUEK-OUT ........ 3L.33 20.66
NI92153  Rasco 4-Tube ROBERTS
ENOCK-OUT ....... 48,56 35.24

36 pages

NGOG Rasco  S-Tube LOLOS

XIDIR) Haseo S-Tnbe PACIFIC 028 —live
NKBT Rases Tabe BEESS O Z‘Uith Go Into
NIEK0184 Ruaco 13-'If‘ﬁlﬁ’RRi§i‘LEi§ 1900 “{223 ”:”f erest Business for Yourself
SRNEE Hhseo Blube REWLEX 2601 214 Size of Make Radio Receivers for Others

Catalog 7 x 10"

NE9187 Rasco 4-Tube REFLEX 29.23 33.36
NIIN1s2  Ruseo 1-Tobe SINGLE-
CIRCUIT ............ 11,79 10,77 22.506

" -

T R GUTT o ais asss 4120 YOlll' OWH Recelv er and

XKY219 Rasco 1-Tube THREE-
CIRCUIT ............ 17.6%

s gt Hicnee 0 000 Accessories without Charge

NIk9216 Rasen 5-Tube SICKLES
T R F .. 42,93 38, B0 . . .
XKHTT Raseo 6-Tuhe TROPA- Full Particulars in this Catalog—No. 14—FREE

DYNE t:i..... = .o p G0 11438

R I‘ﬁi%EquE:l}gl’fBEI?\}‘\I(é 38.95 9232 send for FREE catalog;_lTODaY!

Other Popular Kits
UNASSEMBLED RECEIYERS OurI’ri:;:::-f%x:,il(ll": RHDIO SPEC(HLTY COMPHNY
Wit No. Name Part sories lete . .
NKO162 ACME Model A 4-tul»e.$5:.8: %00 1 $1l())r€«m Kit Div, 6795 e 25-A West Broadway, New York
XEKO161L ACME Model 5, 3-tube. 70.00 6 125.68 TEAR OFF AND MAIL THIS COUPON NOW
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NK9205 ERLA, 1-tubwe ......... 17.31
NEK0206 ERLA, 2-tube _........ 2581 ) :
XR0207 ERLA, Atihe oooer 3456 L L L T e L L L L L L L T LT T T T P ey
NI0208 ERLA, t-tube ......... 38.93
Xl\:‘.!'_’ﬂél ERLA, ;‘i-rulm ,,,,,,,,, 43.31  5L75  95.00 RADIO SPECIALTY CO.. Kit Div. 6795, No. 25A West Broadway, New Yorlk,
N1K9210 ER]LA.l.‘))-tulne (tor looyp Bk . (It you desire our IXir Catalog., please write "X in squive}

aeria et e+ 3 BB 3.7 52,62 934
XI9170 FI({ESI{MAN MASTER-~ oD 2 Please send me your Kit Catalog No. 14 withoul charge or obligation D
— PI]"EﬁCgEO'?\[ﬁ-tRuIi’; L‘ 34.36  41.3% 6.2 You may ship the folluwing goods listed on this or preceding page, (If von
NI TIANSCOM SUPER, §- e rornitting e wiate a1 .

- tube .. ST seay 8238 121.65 are remitting. please siate amount) :

XIX9166 HARKD s COUNTER-

FLEX, 3-tUhe ... .. 3105 3141 63835 5 8 e e e e e e

S-tuhe Lo 3107 341 6$3.3%
XX9165 HAREKXNESS REFLEX.

2tuhe .......... 2910 2630 5540
XI{!’)li)a DIELCO ‘P R E ‘{ E, ------------------------------------------------------------------
RKD-24, 4-tube ........ 8.95 3456

XIKNIH6 MELCO SUPREME,

KD-25, s-tube ........ 8750 38.06
XIX9195 RASLA REFLEX, 1-tube 20.12 18.04
XIE2196 RASLA REFLEX, 2-tnbe 30.62 20.48
XEKNI7 RASLA REFLEX, 3-tube 36.75 32.98
XK2168 WORK-RITE DE LUXE

NEUTRODYNE. 5-tube 58.18 42.61 100.79
¥We pay transpovrarion on everything but batteries.
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New Service

Consrad has developed a special service for every
user of the New Consrad “Radio Listeners’ Guide
and Call Book™ that is designed to enable you to
keep your station call record up to the minute, in
line with all changes in stations and any new
stations that are assigned call letters from month
to month.

It consists of monthly, detailed supplement sheets
carrying all information in regard to the call
fetters of new stations and changes of old ones.

By means of this service, you can keep a practical,
complete record of broadcast stations at all times.
There is a special coupon in every copy of

the “Radio. Listeners’ Guide and Call
Book” offering the purchaser the opporty-

nity of subscribing to this six months serv-

ice for the low price of 50c.

Radio News for May, 1925

Radio’s finest

‘and most com-

plete Call Book

There has never been any radio book
for the amateur, the engineer or the
regular radio broadcast [istener exact-
ly like this great Consrad edition.

Here is a book lor everybody, cover-
ing’ all the information any listener
needs to most thoroughly enjoy a

‘radio program. - It tells how to usz

and operate a radio set to the best
advantage. It tells where, by whom,
and on what wave length every radio
broadeast station of the United States
is operated, etc.

Altogether there are 114 pages flled
to the brim with practical data. Ther:
is not a page of advertising—all text
material for the user,

Tbis is the one radioc book that should

be at the side of every radio receiving
set ln operation.

Table of Contents

Infermation for the Breoadecast Listemer.

Radio Broadeast Staticns of the U. S., by
GCall Letters,

Radio Brcadcast Stations of the U. S., by
States.

Radio Broadcast $tations of Ganada. by
Call Letters.

Foreign Radio Broadcast Stations, by
Gountries.

Special Land and Experimental Radio Sta-
tiens of the U. S.

Table for Making Time 1cansitions.
Time .in All Parts of the Woerld.

_ Time Signals.

Weather, "Hydrograpkic, and Market Re.
T oports,

American Radio Relay League and Direc-
tory.

Amateor Radio Stations cf the U. S., by
Districts,

Radio Maps of the U._S., North and South
America, Ganada, Eurcpc, Asia, Africa,
and Australia.

114 Large Pages of Real, Prac-
tical Information—No
Advertising
Size 9 by 12 inches.

Bound with Beautiful Stiff Two-Celor
Caover.

Published Twice

a Year

The Consrad Co., Inc.

233 Fulton Street
New York, N.Y,
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Lacault Scores Again/

PATENT
PENDING

.

0005 Capacity

NS

L

The new Ultra-Lowless condeiser is
the latest mproved radio device de-

signed by R. E. Lacenli, formerly
Assoctate Editor of Radio News, the
- originator of Ultradyne Receivers -
and wow Chicf Engineer of Phenix
Radie Corporation.

IKE every Lacault development, this new Ultra-Lowloss
Condenser represents the pinnacle of ultra efficiency—over-
comes losses usually experienced in other condensers.

Special design and cut of stator plates produces a straight line
frequency curve, separates the stations of various wave lengths
evenly over the dial range, making close tuning positive and easy.

With one station of known frequency located on the dial, other
stations separated by the same number of kilocycles are the same
number of degrees apart on the dial.

In the Lacault Ultra-Lowloss Condenser losses are reduced to
a minimum by use of only one small strip of insulation, by the
small amount of high resistance mectal in the field and frame, and

ULTRH_VGRD[EK by a special monoblock mounting of fixed and movable plates.

TUNING CONTROL

S At your dealer's, otherwise send purchase
implifies radic tuning. Pencil- .; , ; ; i

record 2 station on the dial—there- price and you will be supplied postpaid.
afler, simply turn the Ander to your
pencil mark to get that station in-

stantly. Fasy—quiek to mount.

Llimirates fumbling, guessing.  TFur- Design of low loss coils furnished free with each condenser for amatenr
plshe<]1d clock_}w»-:e ﬁm; lani%cloclcwﬁe and broadcast {requencies showing which will function most efficiently
in go or siHver 1S, 1€ar ratio P "

20 10 1. with the condenser,

Silver $2.50 Gold $3.50
To Manufacturers Who Wish to Improve Their Sets

The Ultra-Lowloss Condenser offers manufacturers the oppor-
tunity to greatly improve the present operation of their receiving

sets.,
Mr. Lacault will gladly consult with any manufacturer regavd-
This seal on 2 radio product is your - [ng the application of this condenser to any circuit for obtaining
assurance of satisfaction and guar- . . ’ =
antee of Lacault design. ‘mammum eﬁimency.

PHENIX RADIO CORPORATION, 114 EAST 25th ST., NEW YORK
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New OZARKA Junior SModel

Fully

COMPLETE WITH

Four No. 199 Tubes
Built-in Hy-Power Loud Speaker

Four Eveready 2215-volt “B” Batteries

Three Eveready Dry Cells
One Eveready “C” Battery

Aerial Equipment, everything necessary

NOTHING MORE TO BUY.

THERE IS A
REASON

This instrument is sold direct from
the factory to you thru our own fac-
tory representative; therefore, our
selling expense is less. No middle-
men’s profit to pay.

Compare Ozarka quality with every
other instrument on the market—
compare prices and you’ll quickly
realize how you can secure the high-
est radio quality possible at prices
which are as low asthe lowest. More
than this, all Ozarka instrumentsare
backed by the Ozarka service,

$110 West of Rockies
$135 in Canada

quipped—$100

Let our factory representative
bring the No. 299 to your home

FIND OUT in your own home, by tuning this instrument yourself, just
what distance, volume and tone it will deliver. All the Ozarka
factory representative asks is an ogportumty to let you prove to your own satis-

faction that the Qzarka Junior No. 2

HE Ozarka Junior No. 299

meets an insistent demand for

a radio instrument, operating
on dry cells which will deliver
plenty of volume from long dis-
tances — with loud speaker and
batteries all enclosed—an instru-
ment of quality which is a hand-
some article of furniture and vet
all complete for $100.00.

Cabinet is 23 inches long, 15 inches deep, 6%
inches high at the front and 10 inches high at
the back; waxed walnut fnish, same as used
on high priced furniture. Panel is of etched
bronze with dull gold markings. Most con-
venient shape and size possible to make tun-
ing easy.

Entire front has open gritl in attractive de-
sign, lined with gold cloth — built-in large
goose neck loud speaker of wood wveener
equipped with powerful loud speaker unit,not
a head phone unit, but a power unit weighing
3% pounds, giving a volume and tone unex-
celled in any loud speaker.

Door in back enables dry cells, “B” and “C”
batteries to be put inplaceinside—not a wire in
sight — even aerial and ground come in thru
the back. Tuned radio frequency circuit espe-
cially designed to producefull efficiency from
dry cell tubes No, 199. Operates on any out-
side aerial or ‘'on an inside aerial run around
the room behind the picture moulding.

9 is the greatest radio value for $100.00,

The Ozarka representative will
gladly bringtheinstrumenttoyour
home—he won’t tell you what it
will do—he won’t tune it himself,
but he will let YOU doall the tun-
ing. If, by your own operating,
you are not thoroughly convinced
that the Ozarka Junior No. 299 is
just what you want, then you are
under no obligations whatsoever.

If the instrument itself will not
prove its value to you, then no
salesman can do it — Ozarkas
will sell themselves if given the
opportunity.

Ozarka factory representatives are trained
directly under Ozarka engineers so that
they know every detail of Ozarka instru-
ments and can correct any trouble which
may ever come up. If you put an Ozarka
in your home, it will work perfectly; more
than this, a trained Ozarka representative
will keep it working perfectly.

Ozarka instruments and Ozarka service
mean perfect radio satisfaction to you.

Why not ask us for the name of the nearest
Ozarka representative—give us the name
of your county, we'll gladiy do it.

OZARKA, Inc.,, Chicago, Ill.

804 Washington Boulevard

This button identifies Ozarka repree
sentative in Your City—is your dssure
ance of complete radio sdtisfaction.

Attractive Openings for a Few

More Representatives

HE Ozarka Junior No. 299 is a typical

Ozarka value—made possible by the

Ozarka plan of selling thru direct fac-
tory representatives, This is only one ex-
ample—the Ozarka line offers other types
of four tube instruments as low as $39.50
(without dccessories); an exceptional op-
portunity for men of the right caliber to
establish themselves firmly in a profitable
radio business of their own.

TheOzarkaorganizationtoday consistsof 3100 men
who are making from $50 to $300 per week, More
men are needed in open territory; men who are
willing to learn what we are willing toteach them;
men who recognize that they must learn how to
correct troubles if they expect to make a success
of selling radic instruments,

This work can be started in yourspare time—eve-
nings are the best time to sell radio. As you learn
vou will grow, and it will only be aquestion of time
until it will pay you to give Ozarka all your time
and own a business of your own—be independent.

Exclusive territory is given to men who haveprov-
en that they can handleit successfully. Your profit
is immediate, because Ozarka instruments will sell
themselvesif a demonstration isarranged for, The
amount of capital required i3 small, but some is ab-
solutely necessary. Noknowledgeof radio isneces-
sary—allwe askiswillingnessand patiencetolearn,
and that you are somewhat mechanicallyinclined.

There are many men who work hard but don’t
seem to get ahead—radio offersjust what such men
have been looking for—a business
of their own which can be started
small but one that will grow slowly but
surely if established on a firm service
busis such as taught by Ozarka, Inc.
Isn’t such an opportunity well worth
enough of your time to write and tell
us about yourself? You'll find that we
will pladly discnss this matter with
you—it may be the turning point in
your life. If interested write today
and ask forour Ozarka Plan No.100.
Don't fail to mention the
name of your county.
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“Mental Radio’”

By HUGO GERNSBACK

INCE broadcasting has become worldwide, a peculiar effect

has made itself felt upon a number cf individuals, the effect

increasing at a rate that is viewed with concern in many

quarters. Government officials, doctors, editors, and many
other professional people are continually annoyed by persons with
this new delusion. The writer, for instance, receives an average
of from tei to fifteen letters every week from various people who
are possessed of this affliction, and he sees, in the course of a
month, a number of individuals who call upon him in person.

The correspondence or the talk nsually centers around the fol-
lowing, and the symptoms in most cases seem to be uniformtiy the
same. The receiver of the “mental racdio” messages in all cases
states that he or she has received “radio” messages steadily, every
day, for a stretch of several years. Sometimes, the radio message
is of a spiritual, uplifting nature, but more often, and most numer-
ously, the messages are of the persccuting sort, where the message
purports to come from an enemy trying tu do the recipient harm.
Close questioning of the interviewed subjects necarly always

brings forth the information that the “messages” are strongest
at night before the subject goes to sleep, or that he is awakened
by them. The voices in all cases appear to be real and loud and
are supposed to startle the subject to such a pronounced degree that
he or she thinks a sort of invisible lond speaker is located in the
room. The radio messages are always supposed to be broadcast by
modern radio transmitting apparatus, usually operated by the
enemies of the subject.

OF course, every scientifically inclined person who receives cor-
respondence of this sort promptly relegates it to the waste
basket. The condition of the subject is, to be sure, very well
understood by psycho-analysts, psychiatrists and alienists. No good,
however, will ever come of just calling these subjects insane, or
unbalanced. The writer, who has talked to a number of them,
has found that in many cases they are very rational in points
other than the one delusion. Nearly always these people know
nothing at all of science or radio, and view the new radio art with
areat awe. They often have the idea that radio is only another
form of mental telepathy. The writer is quite certain that if these
deluded people understood the fundamentals of the radio science
they could easily be cured, provided the mentality of the subject
is such that he or she could grasp the facts.

Tt is usually a good plan to refer such a person to a good radio
primer, or elementary radio text, written in such language that even
the layman can uwaderstand it. There are a number of such books
procurable at present. If the subject can be made to read them he
will usually come tn see that, as far as imental radio is concerned,
it is non-existent and is simply an hallucination.

The writer desires to cite the following case which came under
his observation some months ago.

The suhject was a middle-aged woman, rather irrational in gen-
eral, and from her appearance seemed to be highly nervous. Subject
was unmarried. She complained of radio messages coming to her
at all times of the day and night, particularly at such times when
she was riding in street cars, subways or railways. Subject was
also kept awake by these continuous messages, all purporting to come
from some relatives who wished her bodily barm. The supposed
messages kept increasing comtinuously as she grew older. Subject
said that when putting cotton into her ears the messages would
stop, sometimes, but not always. )

The case was listened to attentively and patiently, and at no time
was disbelief shown. The writer then gave the subject an ordinary
magnel taken from an old telephone receiver which he happened
to have in his desk. He asked her to keep this magnet under
her pillow while she was sleeping, and to report within two weeks,
The subject promptly retnrned within two weeks and reported
great improvement. Still further improvement was reported Wlt']‘lll'l
another two weeks, the writer having suggested that the subject
sleep with ears tightly closed. Although she was to report at a later
date, she never returned, evidently having heen cured.

Here was an auto-suggestion case, pure and simple, for our
scientific readers will readily understand that the magnet had
nothing whatever to do with the case. It was simply that the
subject believed in the cure and was affected by it. A piece of
wood would have been just as effective as the magnet.

Naturally, not all cases can be treated alike, and where the sub-
ject is irrational to a high degree, it would not do to practice such
a method. The best way is to try to explain to afflicted persons, in
simple language, why radio cannot possibly have any effect whatso-
ever on the human brain. 1f any cases come to your observation, the
subject might be told the following:

RADIO, at the present time, can be broadcast only by one means,
and that is electromagnetic, commonly called radio waves. In
order to send out such waves, it is necessary to have a sending or
transmitting station. No one is allowed to have such a station unless
he is licensed to do so by the Government. The Government has
the names and addresses of all such stations. Not only has the
Government such information, but the Radio Inspectors of each nine
Districts watch carefully over all stations, to see that they are not
misused. By means of radio receiving instruments, the Department
of Commerce readily keeps tab on all stations, and it is practically
umpossible for anyone to send any messages whatever on an unlawful
wave-length without being almost immediately caught. In other
words, atnateurs and private individuals are restricted to a certain
wave-length which they cannot overstep without immediate penalty.
Broadcast stations have another wave-length, while ship and shore
stations have still another. All of these stations are under constant
surveillance, not only by the Government, but by all who have re-
ceiving sets. So it will be seen immediately that if someone were
sending out threats or meaningless messages, he would he almost
instantly detected, because of the hundreds of thousands of receiv-
ing sets scattered around every nook and corner of the country and,
for that matter, all over the world. It will thus be seen that, so
far as radio transmission is concerned, the subjcct afflicted with
mental radio must be convinced that there can be nothing to it

Now let us see why it is impossible for the human mind to re-
ceive without instruments and apparatus any outside radio message.
If vou are located even as close as a mile from the mnost powerful
receiving station, the energy which is received on a collecting an-
tenna is so infinitesimal that it amounts to less than 1/100.000 of a
fly-power. In order to detect such a message, it is necessary to use,
even in the simplest radio apparatus, certain instruments that must
magnify this weak message enormously. The crystal detector and
a pair of telephone reccivers of the simplest radio set may be com-
pared to a fairly good microscope, and even then the received
energy is so small that one must have the telephone receivers pressed
close to the ears in order to hear the radio message at all.

On the other hand, the human brain is so constituted that it is
impossible for it to receive radio messages without the intermediary
of some apparatus such as a detector and telephone receivers. Ior
iustance, if one is totally deaf. and a locomotive sounds its whistle
within a block, he cannot hear the sound. If you are totally
blind, you cannot see and cannot receive luminous impulses. You
cannot feel a coin without touching it with some part of vour body.

Now, then, sound waves are 6f a low order of vibration. vibrat~
ing at the rate of from “eight to 20,000 oscillations per second,-after
which we can hear themi no longer. Broadcast radio waves vibrate
at the rate of from about 30,000 to 300,000,000 cycles per second.
while light waves vibrate at the average rate of approximately
600.000,000,000,000. It will he seen from this that radio waves
have a vibration much too high to be heard by the human ear, while
they are not fast enough to be seen by the eve. Lengthy laboratory
experiments have shown that human beings, and animals for that
matter, are so constituted that they have no organs by which they
can receive radio or electromagnetic waves unaided. Radio waves
must be rectified and no organ in the body, not even the Dbrain,
can do this.
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“Black Listening is Theft””

By H. GIESECKE
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You are wrong. This is not in darkest Prussia, where everything is verboten (forbidden).
tion A. D. 1919, when the Alexander amendment becomes a law.

HEN in the fall of 1923 news-

papers announced that the first

German broadcast station had be-

gun its transmission in Berlin, and

that everyone, by a payment of the prescribed
license, could become a participant in the
broacdcasting, not every reader knew to what
the pew order of things referred. But far
less did they understand the technique of the
installation, nor the legal and police regula-
tions which underlaid the new public service.
The situation soon changed, Like mush-
rooms shooting up out of the soil, new tech-
nical journals and handbooks appeared,
awakening, especially in the young, the most
lively interest in the techuique of receiving
sets, showing with what astonishingly simple
apparatus broadcasting could be caught out
of the ether. That, in addition to this, a
license was required, very few Lknew; if
they did know it, they went on their way
without thinking about it. What business
was it of the Government if one strung
some wires in his residence and wound coils?
Neighbors did it, his companions in school
and many acquaintances also. Was he to
pay money for that. and in considerable
amounts? What harm did it do anybody if
a few more people listenad when the trans-
mitter was broadcasting? And if one finally
did get caught, what dreadful thing could
happen? -
So in a few months a great number of
illegal hearers (schiwarzhdrer) were devel-

oped, an army whose exact strength ts un-
known today, but which in number is sev-
eral times as great as the list of paying
participators. Through this action, which
spread like a plague through all ranks of
the populace and led innumerable people to
evading the license fee, the progress of
broadcasting was greatly endangered, as is
perfectly evident; indeed, experts were able
almost to predict the «<ay when the broad-
cast stations, for lack of means, would
have to cease their operations unless some
fundamental change was made.

THE NEW LAW

How such a fundamental change can be
carried out and must be carried out, present
developments show. In order to make every-
one a participant, including those with small
pecuniary resources, the license fee must be
lowered and the registration made easier. To
the investigators and technically educated
groups who wish to work productively in
radio, the possibility must be given to carry
out their work under acceptable conditions
and finally a law must be prepared that will
clarify the legal position, and provide real
punishment for those who erect or operate
a receiving set without license.

In the spring of 1924 a new regulation like
this—and vet more—appeared in the “Ordi-
nauce for the Protection of Broadeasting.”
It included a special paragraph that ordained
punishment for the possessors of secret re-
ceiving sets if within four weeks after the

WHAT THE (e
RADIO AMATEUR

CAN D
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‘® 1919, by E. B. Co.

It merely represents an American amateur sta-
(The accompanying caption appeared under the original cartoon in the February,
1919, issue of the ELECTRICAL EXPERIMENTER.)

promuigation of the law, they neglected to
apply for license at the German Reicl's Posc
Office.  No less than 75000 old and young
mfringers seized upon tlie opportunity to
bring their illegal sets into a legalized status.
thus iu the eyes of the law to escape culpa-
bility, and to acquire their own self-respecr.
This great operation of purification on ac-
count of the fundamental naturc therenf.
spread into all nooks and corners of the
German state, so we might suppose that it
would put an end to the trouble »i illewal
listeners, outside of a few hopeless cases.
once for all. This was the case in Eng-
land.  Should it be otherwise in Germanv?

Unfortunately, these expectations were not
realized. After a few months certain indi-
cations caused the suspicion that the foolish
“bootleg” hearing was again heginning o
spread far and wide. This time. extenuating
circumstances did not favor the transgres-
sors. Information from the police indicate
that the evil is not rooted out today. Jgnor-
ance of the law after long repeated announce-
ments in word and writing can no longer
be cited as the cause of anyone’s evasions.
Even the amount of the license. which is
reduced to two marks (30 cents) a manth.
can scarcely be an inducement for violating
the law. Besides, the regulations for regis-
tering as a licensed participant are made
very much simpler. so that the busiest per-
son has no further grounds to evade the law
on account of difficulties of registration. The
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MOR American readers the accompanying article makes
E amazing and most humorous reading. At first it might be

thought that this was the outburst of a fiction writer. On
the conirary, it is a verbatim translation irom the German radio
magazine, Der Dewische Rindfunk.  The article appeared in
their issue of January, 1925, We are reproducing the article
merely to show how radio enthusiasts fare in other countries.

In most of the European countries radio still is “Ferboicn.”
The short-sightedness of some of these European states is
smply astounding. When it is considered that in the United
States during 1924 over $350,000,000 in radio material was sold,
enriching the country tremendously by this new industry, it
seems nothing short of suicidal for the countries of the Old
\World to assume such archaic methods.

The tax collected from radio listeners, wc are sure, must
prove a tremendous detriment to the development of the art and,
as the accompanying article shows, the most rigid laws do not
seem to curb bootleg receiving stations.

The United States derives its income from the radio industry
by means of the imcome tax, becausc the more business done by
the industry, the better the Gowvernment will fare. DBut the
European governments evidently desire to collect the tax not
only {roin the manufacturer but from the individual as well.
This. in the past, has proven nothing short of disastrous, because
the IZuropean countries are far, far behind the United States in
either the manufacture of instruments or number of radio

s T I T S i e i I 1

The Situation of German Listeners

e B

listeners. And for every one of the Luropean broadcast stations,
the United States has ten,

We were not always free in America, either, for that matter.
The writer remembers well his fight in 1912 to have the radic
amateur recognized, and how, finally, part of an editorial in his
magazine, Mopern [ELECTRICS, became incorporated into the
Radio Act of 1912, giving the American amateur rights that he
dicdd not have before.

Later, in 1919, other attempts were made to curb the amateur,
notably the famous Alexander Bill. This bill was not accept-
able to the radio fraternity nor to the writer, who, as editor of
the ELecTRICAL EXPERIMENTER—the forerunner of Ranio News
—caused to be sent to the authorities in Washington several
hundred thousand letters from radio amateurs scattered all over
the country. A cartoon of that period (February, 1919) appears
on the opposite page.

[t is needless to say that the Alexander Bill never passed. If
it had, the chances are that radio in the United States would
never have attained its present extension.

The cartoon is chiefly iuteresting because it was published by
the writer in 1919, long before the German, and for that matter,
before all the other European radio laws went into effect. Some

day the European radio broadcast listeners and radio amateurs

will wake up, organize and demand a free ether. Not until then
will radio in Europe expand.

HUGO GERNSBACK.

AR R N N

need of radio investigators from the tech-
nical standpoint which formerly so often
was the inciting cause of their desire to work
for the henefit of all reccivers, what of this?

Even this reason disappears since the legul
permission to construct one’s own detector
and the regulation of the amatcurs’ opera-
tions gives to everybody the opportunity to
bring out his knowledge and capabilities in
a legal way. Nothing else remains except
dishonorable motives, the joy of the 1ill-
dispased, the desire to enjoy without pay
where others pay, the well-known desire to
beat the Government out of what really
ought to go to it

A QUESTION -

Shounld the Government pass unchallenged
these iflegal actions and allow them 1o gam
further ground? Should it permit this struc-
ture built up by assiduous work to be under-
mined, that from day to day a widespread
net of secret radio receivers extended further
and further—which might, eventually—its
extent not being known, become the greatest
danger for the Government?

The microphone of the broadcast sta-
tion gave the answer, when, in the second
balf of October, it was announced to audi-
ences of hundreds of thousands, that the
war against secret broadcast receivers was
to be taken up with all might and that the
German Post Office for this purpose had
notified their branches in fnture, in every
case of the discovery of unlicensed receiving
sets, to mete out the fullest extent of pun-
ishment, with the tearing down and confis-
cating of the secret sets. Not once, but a
number of times this warning was broad-
cast and simultaneously by notifications was
spread abroad in the technical press and in
the daily papers, so that every illegal hearer
undoubtedly received full notice and knowl-
edge that the day of mmercy was over.

Have all broadcast “wild men” (funk-
wilder) taken note of the meaning of these
announcements? No! Numerous court pro-
ceedings show it. He who follows the daily
papers and radio magazines carefully will
know full well that within a few weeks,
since this proclamation, already over 100
court gentences have becu pronounced, and
several infractors sent to prison.

Certainly this strong-armed action will in
the course of time bear good results and will
repress the rail-birds. But is it not a sad
sign of the times that so many people, and
among them many who are otherwise con-
sidered good citizens in their daily lives,
must, by police and governmental power, be

furced to give up their light-fearmg work,
although they know what the consequences
are? Should we not have a ciiizen-like feel-
ing, that in our Fatheriand, struggling hard
and depending on itsclf alone, the private
person is of less importance than the com-
munity at large? In the immense Hall of
the Great German Radio Lxhibition, in
every radio exhibit which shall show and
has shown what German technical mdustry
and the German power of work have brought
about, the walls are hung with numerous
placards with a few words, “Tllegal Hearing
Is Theft” (Schwarzhdren ist Diebstahl).
Many read the warning; many will take it
to heart. DBut only when the meaning of
this sentence has come to the cognizance of
everybody, who now is fishing in murky
waters, when every illegal learer clgarly
lnows that his action is a rotten, despicabie
one which injures the people at large, then
only will it first be possible to root out the
illicit hearing completely and radically.

“7HAT is the remedy for the European

situation as pictured herewith?
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At least, Germany is not asleep in the matter of erecting broadcast stations.
of the base of a new tower—1o be 800 feet high-—of a new Berlin station.

Rapio Niws suggests that the same ideas
as werce used jn 1912 by American radio
amateurs and by the present publishers of
IRapro Niws to effect a free cther {or the
various European countries be adopted,

There was a time when it was not lawful
in either France or England for any amateur
to transmit code. It took a long fight to con-
vince these two governments that thev should
allow transmission by their subjects. The
right to transmit was won by the amateurs
through their combined efforts and through
correct organization of their radio clubs.

It seems to us that if the European radio
editors would form broadcast listeners’ clubs
throughout their countries and call for meni-
bership, it should not take very long to get
enough petitions to have their governments
take favorable action. If there are enough
petitioners, no government can long overlook
the wishes of a great majority of their sub-
jects.

The United States has proven that radio
broadcasting can attain unprecedented pro-
portions without burdening the [istener with

(Continucd on page 2185) B

Above is a view
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Radio and the Copyright
Problem

By HIRAM L. JOME

M. Jome, of the economics and sociology department of Denison University,
explaing lucidly the present status of the fight between the broadcasters and
music publishers.

HE founders of our goverument saw
that in order to have a strong develop-
ment of American culture and science
it was necessary to protect the prop-
erty rights of authors and mventors. There-
fore, they iuserted in our Constitution the

following section: “[Congress shall have
power] To promotc the progress of science
and useful arts, by securing for limited
times to authors and inventors the exclusive
right to their respective writings ancl dis-
coveries.”

Several points mnse he nofed concerningg
this provision. In the first place, copyright
is not a natural cight, like life aud Tiberty.
Though Congress has acted uonder this ¢n-
abling clause with acts and amendments
protecting the work of au author, sull i
may withdraw this prolection at any bue
without doing violence (o the Constilntion.
The section says “May.”

In the second place, though this seetion
is undoubtedly for the beneflit of the indi-
vidual, the public interest is paramonndl.

Under the Uniled States Copyright Act,
approved March, 1909, the author. dramatist,
composer or other person entitled Lo snch
protection, is given, awmong other privileges,
the exclusive right to print, reprint, publish,
copy. vend and translate the copyrighted
work, as well as the exclusive right to pub-
licly perform for profit.

“PUBLICLY PLERFORM”

The hig issue arises as to the meaning of
the exclusive right to publicly perform for
profit. What is a public performance? What
is a performance for prafit?

“A performance is public.” savs Arthur
W, Weil, in his “American Copygight Taw,”
“when there is present a sufficient number
of the public who would, presumplively.
also go to a performance licensed by the
author, as a commercial transaction, so that
it may be said that, theoretically. at least,
the author has sustained a monetary loss.”

A large number of questions immediately
suggest themselves: If I buy a phonograph
record, on which a royalty of two cents has
already been paid to the owner of the copy-
right, what rights have 1?7 I may certainly
play it on the victrola by mysell. 1 may
play it in the presence of members of my
family; I may invite in a few neighbors
and’ relatives to lear and enjoy the new
selection. I may announce a housewarming
and invite the entire community to my house
and then play the record for the entertain-
ment of my company.

Now, suppuse 1 buy a botcl, restaurant
or movie theatre. 1 play the victrola in the
dining room of the holel or auwditorium of
the theatre. I charge for the meuals or for
admission to the theatre. The mnsic {orms
a part of the dinner.
without incurring further liability to the
owner of the copyright? IExactly where
does private performance el e  public
performance begin?  When docs a perlorm-
ance becsme one for profit?

Suppose now [ played this new record
into the micruphone ol the lransmitling ap-
paratus ol a broadeast station, whicl sends
the music out upon the waves to an unseen
aucience of thousauds scaliered over a wide
tervitory.  Is this a public performance?
Is it a public perlormance for profit?

If the reader will visualize these sitna-
tions, he will understand the crux of the
copyright problem.

The Federal Courts bave for some time
been grappling with these questions. The
Shanley Company conducted a public res-
taurant in New York City. Songs were
sung and muosic was plaved for the enter-
tainment of the patrons. The diners, of
caurse, paid for their meals, but there wias no
direct charge for the musical entertainment.
The song, “Sweethearts,” was suug i this
place. The owner of the copyright asked
for an nyunction restraining the proprietor
{vm having this song rendered, claiming

May I play this record

Radio News for May, 1925
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The fight between the music publishers and
the broadcasters is just another case of squeez-
ing the public, helpless between them.
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that his property rights were being invaded.
In the lower Federal Courts the author failed
to get relief on the ground that, since no
admission was charged, there was no public
performance of “Sweethearts” for profit.

The author appealed the case, however,
and it finally reached the Supreme Court
for fnal decision. This Court, speaking
through Justice Holmes, said in part: “Tf
the rights under the copyright were in-
fringed only by a performance where money
is taken at the door they are very inper-
fectly protected. Performances not differ-
ent in kind from those of the defendant (the
restaurant owner) could be given that might
compete with and even destroy the success
of the monopoly that the law inteuds the
plaintifft. to have. It is enough to say that
there is no need to construe the statuie so
narrowly., The defendant’s performances
are not for charitable purposes. They arc
part of a total for whiclh the public pavs.
and the fact that the price of the whole is
attributed to a particular item which those
present are expected to order, is not im-
portant. It i3 true that the music is uol
the sole object, but neither is the food,
which probably could be got cheaper else-
where. The object is a repast in surround-
mgs that to people having limited powers
of conversation or disliking the rival noise
give a luxurious pleasure not to be had from
eating a silent meal. If music did not pay.
it would be given up. If it pays, it pavs
out of the public’s pocket. Whether it pays
or not, the purpose of employing it is prolit.
and that is enough.” And he therewith re-
versed the decision of the lower Court.

A certain theatre owner employed a
pianist to play appropriate music at his
movie performances. The pianist was given
discretion as to what selections he should
perform. The pianist played “Tulip Time”
from “Ziegfeld’s Follies 1919.” No charge
was made for the muosic, but a charge. of
course, was made for admission to the
theatre. The owner of the copyright sought
an injunction restraining the theatre owner
from playing thijs sclection. The Federal
District Court granted the injunction, hold-
ing that the playing of copyrighted music
by a pianist in a picture theatre was an in-
fringement of the copyright.

COPYRIGHTS AND BROADCASTING

With the adveut of radio broadeasting it
became necessary for these stations to fur-
nish music for the musicians to send out
upon the air. It would conceivably be pos-
sible to make up a good popular program
from the free list (on which copyright

(Continued on page 2166)
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Don’t Believe It

By JAY HOLLANDER

Here are presented some interesting facts on ¢ phase of radio not
It svunds a warning as well as giving a laugh.

often discussed.

HAT sins are conumnjtted in the
~name of science! With every ad-
vance that is made. 17 mounte-
banks and fakirs immediately rush
out, figure some way of using it to their
own ends, and go forth in the highways and
byways seelking whom (hey may devour.

T e
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E you have friends who wish to

invest money with guestionable

apparatus, hand them the accom-
panying article. Radio readers can do
a vast amount of good in educating
their less technical friends.

In the meanwhile, for pubiishing the
article on the Neurophonometer, *Dr.”
George D. Rogers has sued Kapio
News for one million dollars in the
courts of San Antonio, Texas. If Mr.
Rogers ever collects his million dol-
lars, or any part of it, we promise him
that we shall paddle his Neurophono-
meter for the rest of our lives.

When the article first appeared,
:  “Dr.” Kogers sent the Editor a letter
from which we quote the following:

“I am very anxious that this instru-
wment shall be sold on meriv alone, se
I hereby accept your challenge, so that
[ may have the oppariunity of demon-
strating it to you that you and the
Board {composed of physicists, physi-
cians and radio engineers) may have
E  the opportunity of knowing the exact
work done by it.

“I only ask that the investigation be
made in accordance with accepted laws
of physics. In other words, all I ash
is a fair chance with physicists, physi-
cians and radio engineers, and the
X-ray to demonstrate to Chiropractic
contentions.

“I am thoroughly convinced that I
have a thoroughly scientifically econ-
structed and operated instrument, that
does all that we have claimed for it
to do; if I have not I would be glad
to learn different. You are quite sure
that I have not; thercfore, I am glad
for this opportunity of learning from
wier of unquestionable authority whick
of us is right.

“I am so sure that you are u big,
broad-minded man, and that the pro-
visions [ ash are perfectly fair and
agreeable with you, that | am start-
ing arrangemerts so that I cun come to
your city, whenever you designate.”
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Upon receipt of this letter, Rabio
News put it up to Mr. Rogers to name
his own time, giving us two weeks
advance notice of his coming. Al-
though we have been patiently await-
ing the arrival of Mr. Rogers, he
seems to have had a sudden change of
mind, sending the notice of the mil-
lion dollar suit to New York in lieu
of himself, the reason, of course, be-
ing that he had to save his face in his
community and thought this was a
cheap way of getting out of it.

Our invitation is still open, and
Rogers has confirmed our opinion of
him by not coming to New York,
although he promised to do so. We
are still waiting. —Editor,

IO G
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Their scientific adaptations are
worthless except to line their
own pockets with the dollars of
the gullible ones who worle
harder with their hands (han
they do with their brains and
common sense.

[t is worse than even the es-
timable Barnum thought. There
15 not only one born every min-
ute, there is one fleeced also.

In every branch of science
there has been this regular fleec- .
ing of the people who read the
Sunday supplements telling of
the wonders of the latest de-
velopments of the serious scien-
tific investigators. They read
these more or less lurid accounts
of the latest miracle of the
laboratory and test tube, hut re-
member nothing of the account
except the dreams of the news-
paper hack which were mnjected
mto the reports of the scientist
m order to get the account past
the editor and to give rcom for
the striking illustrations in
colors.

The net result is that the
reader has an idea that the novel
discovery—usually touted as the
savior of the world which will
do everything from curing
tuberculosis to shining the nickel
on the kitchen stove—is a great
miracle of science and capable

1ssue.
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THE STATE OF TEXAS.}

COUNTY OF BEXAR.
The $uate vl Teais ta the Sherisf ot 547 Constabte of Bezn County—GREETING:
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& sorporation, of which Horves Steels o lecal agent,
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ESFER IMENTIR PUBLISKING CO., a corporetion, of witlch liarvey Staels
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the mature of she Plaintiff "a ¢

A muic ro darag
actual and $560,000. % axuph;—y or punilive damrgas, allegsd 1o be
4u6 B1ainbifT by reagon of ne Acte of the defendantd, Was, somovime
in tha montn of Decamber, 1924, knowingly. malicimusly, rerilesoly,
wantonly, wiekedly and wilh the intenl 0o injur: the good awre, [amé,
¢herackor and reputelion of plaintiff, did publish, print and cmuseq
10 ba publlshed and printed in Lhe Radio Hews, 8 magazine Dullisnod
by dcfengent carperatlon, of which Mognsine, Hugo esnadack La
sdivor, o cerlain defamatory, scendaloun, Wicked and 1lbvaloas artlcle
concernlng thie plalntiff and a certatn inetrument,
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a FEUROGPONOMETER, by raesson of which plaintiff was brought into
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wag greatly Lnju-ed and suffered great flnancial lajury, all t¢ his
damoge in the sum mentioned ahove.

Flalntift praye for judgment agelnsl the defondanta, jaintly and
severally,
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serving Marvey Steele, ite local egent, In person,
3 ‘e caprol thi wnil

MERETN FAIL NOT, vut have you before said Gourt, on the firse day of the nee fam thercol. this writ
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\ITNESS: QGCEOLA ARCHER. Clerk of the Dustruct Courts ef Bexar Gounyy, Tewas.
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A Million Dollar Suit

Our readers will
Newrophonomcter,

remember the fawwous “Dr.” Rugers’

which we exposed in our December, 1924,

At that time we made 2 $1,000 challenge to demon-
strate the Rogers Neurophonometer before a body of twelve

of all the results postulated for scientists, If these twelve men decided that the Neuropho-
it nometer claims were founded upon scientific truth, Rapto
1t NEws was to pay Rogers the sum of $1,000, plus transporta-

So the gentlemen of the large
diamond stud and the sleek hair

have their market all ready evidently

for them. Their work is simple, simile of
the wusual procedure being
somewhat as follows: They
buy a piece of the apparatus, remove it

from the case it was housed in at the [ac-
tory and place it in ancther with a number
of added controls; then they install several
biue, green, red and yellow lights, for the
purpose of making the ensemble more awe-
some, and go out and hegin to heal the
diseases or solve the problems of the world.

Radio has probably grown a larger crop
of these particular gentry than any other
science. This is so probably becanse it is
a bit closer to the ordinary idea of .the
occult than any of the others. No matter
how the details are explained, there is still
the fact that the waves travel through the
something called by consent, the ether. And
the most anyone knows of this stuff is that
it goes through glass and is where even
air isu't. This point makes the whole situa-
tion sort of eerie to the everyday man in
the street, who is accustomed to the realifics
of corned beef and cabbage,

So when he reads of a scientist who has
cured a sort of cancerous growth on a
geranium by means of a sort of short wave
radio set, after he has seen the mmposing be-
fore and aiter photos, he is thoroughly con-
vinced that science has made another stride.
It takes, therefore, very little persuasion on
the part of a well-dressed, seemingly pros-
perous man to convince him that investment
i the new Radio ‘Cancer Hospital will be a
short cut to a five hgure bank account.
“IFor,” says he of the prosperous look, “do
we not control all rights to the use of short
waves to cure this dread disease for which

face in his community,
which appears above.

tion to and from New York.
Although Rogers promised to come on to New York, he
had a chaige of heart, 2nd,

) _in order (o save his
started his million deollav suit, fac-

physiciuns have been seeking a cure vainly
for, lo, these centuries past?”

Now the fact that the scientist was work-
ing toward an end and was writing simply
of his early cxpeciments did not seem to
enter the head of the man asked to buy. The
scientist was absolutely correct in his asser-
tions, but his claims were nothing like those
of the salesman. There is a deal of difference
between a geranium and a human being!

And it s convincing cneugh to send him
lhome for a hurried confercnce over the
dinner dishes wilh his wile. The result is
that he gelts a finely engraved certificate
with a lot of extra fine printing and a
gorgeous gold seal-—and a Dbit of costly
knowledge as to the character of “‘science”’
in particular and salesmen m general.

And the worst part of it is that his own
disappointment at being skinned—to usc the
good old Anglo_.fmxon—causea him to im-
mediately . reach the conclusion that all
science is on the same order, viz., something
which will allow slick city salesmen to malke
a living at the expense of the hard-working
man. So .advance of the art is hindered.

For several :mouths past there has been
a small but very pretentious show room and
suite of offices situatedd on one of the ave-
nues near Pennsylvania Station in New
York City. The sole purpese of the men in
this office and of the grand and complicated—
and alwavs well polished—apparatus which
line its walls, is to convince the ever in-
quisitive and anxions public that a few radio

(Conituted on page 2126)
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RHistory of Radio [hventions

By A. H. MORSE, A.M.L.E.E., Member LR.E.”

INTRODUCTION

The term “Radio” is used herein to cou-
note radio telegraphy and radio telephony,
and not merely broadcasting.

The bibliography of radio is already very
extensive, and while it coutains much of a
trashy or partisan order, the balance wvery
well covers the technical aspects of the sub-
ject to date.  There should, however, be room
for a book which presents thc subject i a
novel or more lucid way, or for one that
considers it from a uew point of view; and
it is in the laiter class that it iz hoped that
this book will find a place.

Within the last few vears the radio field
has been invaded by many thousands of per-
sons who know nothing of its evolution, and
are therefore sometimes unable to distinguish
between what is new and what is old. The
consequence is that thcy waste much time
and money in re-inventing old devices, and
in evolving others to circumvent imagined
patents on inventions long siuce in the public
domain. The case of the spider-web coil
may be cited as an example. This will be
found to have been illustrated and described
several years before the Great War, but
was heralded as a novelty two or three years
ago. It is one of the author’s objects to halp
to correct the perspective of these newenm-
ers; and it is hoped that this book will be
of some assistance also to British and Amer-

FIG.1

Edison’s original diode patented long before
the advent ot radio.

ican Patent Agents and Attorneys {new to
the art), Inventors, Experimenters, Jour-
nalists, Radio enthusiasts and ‘*“Whymen"
generally, on both sides of the Atlantic.

The evolution of the radio art is traced
herein, mainly through the patent office rec-
ords of inventions iu use today, or their
lincal forebears. As a conseguence, many
immventions of great merit and one-time proni-
1se receive little or no mention: and, except
in a few cases, where inventions are cited
merely as evidence of the coutemporary
knowledge of the art, the selection has been
made, not by the author. but by the test of
utility. It may be observed that this test
has proved too much for some of the most
heralded 1ventions.

Since so much reference is necessarily
made to patents of invention. it may bhe well
to warn the reader that an invention is not
always novel, useful or practicable because
it is patented.

While the loose practice of using the
words “took out a patent.” instead of “was
awarded a patent,” 1s to he unequivocally
condemned, it must he admitted that the for-
mer often express a near-truth, particularly
In connection with a new art, and in certain
countries.

Patent Office Examiners are only human,
and when they accept an application for a
patent, it merely means that they know of,
and have succeeded in tracing, nothing to
upset the inventor’s claims. Of course, in

"Late Supt. Dom de Forest Wireless Tetegraph Co. and United Wireless Telegraph Co.: Engineer,
European Telegraph Co.; Managing Director, Marconi Wireless Telegraph Company of Canada.

‘ N r E are happy to present to
our readers a new and
important work, entitled
“History of Radio Inventions,” by
A. H. Morse, which is beginning in
this issue.

‘This book, which is now running
serially in RADIO NEWS, will
be published afterwards in book
form, in both the United States and
England.

It will prove a gold mine to those
interested in the history of all im-
portant radio inventions and will
serve as a reference book to inven- 2
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tors and experimenters in the
future.
Mr. Morse has been careful to !

give every patent number through-
out the text, as well as all refer-
ence data, so anyone interested in
any particular phase of radio de-
velopment will have little trouble
in locating important data.

—EDITOR.
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ST

SOLANEOI

large settled countries, where there ave spe-
cialist examiners tlor every art or branch
of an art, a patent 'has more significance
thau it has in a new or undeveloped coun-
try, where a few examiners bave to deal
with applications for patents in relation to
all the arts. Moreover, it is a fact that,
tatil a few years ago—and perhaps they
exist today—thére were adminmistrations
which would, and often did, take an “in-
ventor’s” money for a patent on a ‘per-
petual-motion” or ‘“self-driving” machine.
The U. §. Patent Office requires a working
mode] with such applications, whiclt is equiv-
aleat to refusal.

In any country a patent of invention is
merely a “scrap of paper” until it has been
supported by a law suit; and it is a wise
inventor who knows whom to sue. Being
blind, justice is only too liable to bhe in-
fluenced by a cloud of “expert witnesses,”
the which eost much money.

It over much attention appears to have
been given to the arc, it is because, by rea-
son of its simplicity and freedom from
patent restrictions, it may conlinue to have
extensive application; even if its present
disabilities are not mitigated, which is un-
likely. (There has been some improvement
since this was writien.)

I the hope that he may thereby help to
correct =ome of the misapprehensions to
which expression is so persistently given in
the lay press. the autbor has ventured t
Ioolk forward a little, and to hazard somc
opinions on the lines of future development.

Wherever the British or American—us
the case may he—"“cquivalent” of a patent is
kmown to the author, reference is given tn
it herein. Tt muoust not be assumed, how-
ever, that such “equivalent” covers the same
patent protection in the two countries; be-
cause, In many cases. there is a wide dis-
crepancy in this respect. When a patent
number is prefixed (or suffixed) by (2), it
means that the author has not personally
verified the reference.

The author is eratefully indebted to the
courtesy of the Commissioner of Patents at
Washington, D. C., and to the Controller
of His Majesty’s Stationery Office at Lon-
don, for permission to reproduce the extracts
from American and British patent specifica-
tions respectively, which appear herein; and

to the Dicector, U. S. Bureau of Standards.
for the photo and diagrams illustrating the
chapter on Beam and Short-wave Radio.

The author’s thanks are also due to Messrs.
E. A. B. Suoaden, H. F. White, H. k.
Rivers-Moore and R. E. H. Carpentcr, of
London, for assistance in procuring refer-
cuce to certain publications, not available in
Montreal; and to the publishers for their
courtesy and kindly advice on the arrange-
ment of the subject matter.

Montreal, December, 1924,

CHAPTER I
THE PAST

N connection .with patents of inven-

tion, therc is a somewhat commonly

used metaphor to the effect that onc

cannot get a patent on the use of an
umbrelia to keep off the sun.  This, howcever,
camot he said to apply to the radio art;
for instance, J. A. Fleming was awarded a
perfectly gocd patent on the application to
radio of a well-lmown cffcet and mstrumen-
tality ; and H. H. C. Dunwoody securcd an
equally good one on the similar application
of a hitherto unsuspected property of car-
borundum.  Tn each case the invention waus
of a high order of commercial ntility, since
the former led to one of the greatest de-
velopments i the evolution of the act, while
the latter sustained the art during one of the
most uneedy periods of its application to cou-
merce, and is still fn cxtensive use.

The evolution of radio has been charac-
terized by comparatively few original inven-
tions of outstanding merit and commercial
utitity ; and by fewer still that, for one rea-
son or auother, bave found any practical
application, until they were about 10 vears
old. Moreover, the borrowings from other
arts have been all too few and tardy.

Iu this chapter we will endeavor to note
in chronological order the discoveries and
inventions which are more or less strictly
relevant to the present state of the art:
omitting those which have or had no im-
portant practical application, regardlcss of
their academic merit.

1678.  Christian Huygens, a Dntch mathe-
matician and phbysicist, propounded the un-
dulatory theory of light.

1843. Professor Joseph Henry communi-
cated to the American Societv that he had
succeeded i1 magnetizing needles at a dis-
tance of 220 feet.

1867. Ruhmkorff perfected the “Ruohn-
korff coit” which 33 vears later was used
almost exclusively in wireless stations.

James Clerk-Maxwell propounded the

— A

DC A
RN fama=a:

Fig. 3. This is the forerunner of all the

present-day arc transmitters.

electro-magnetic theory of light. This theory
confirmed and extended that of Huygens,
and was supported by mathematical proofs
which form the basis of radio engineering
today.

1879. Professor D, E. Hughes, of Lon-
don. gave a private demonstration of the

Marconi's Wireless Telegraph Co.; Wireless Adviser, Indo-
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transmission and reception of radio signals
up to a distance of several hundred yards.
‘Those present were W, H. Preece, Sir. Wm.
Crookes, Sir W. Reberts-Austen, Professor
W. Grylls Adams and Mr, W. Grove. Early
in the following year Professor FHughes gave
-a similar demonstration to a professor of
Cauibridge, whe stzted that all the phe-
nomena could he explained by known electro-

magnetic induction cffects.  This so dis-
cowraged Flughes that he decided not to

publish the vesults of his experiments until
lre was i1 o positron to prove that he was
making use of hitherto unknown phenomena.
Consequently, bis experiments were not (nade
public for many ycars: mecantime the phe-
nomena had been identihed by others, and
comimercially applicd hy Marconi. In 1899,
in commenting on Hughes' worl, Sir Wm.
Crookes said: “It is a pity that a man
who was so far ahead ol all other worlers
in the ficld of wireless telegraphy should
Jlose all the credit due to his great ingenuity
and prevision.” In later years Hughes might
have bhad recognition of his worl, but he
resolutely refused.

1883. Professor A. E. Dolbear, of Bos-
ton, evolved a system in swhich he proposcd
to use an elevated aerial, earthed through
the secondary of a Ruhmkorff coil, having
a telephone transmitter and battery in series
with the primary. Ile also proposed in 1886
to elevate his aerial by means ol a kite and
to put a Morse leey instead of a telephone
transmitter (n the primary circuit (see U. S.
Pats. 350,299 and 355,149), which were ac-
quired by the United Wireless-Delforest
Company.

Thomas A. Edison, of New Jersey, ap-
plied for an American patent on a diode for
use in the voltage control of electric light-
ing systems. (U, S Pat. 307.031.) This
inveution caused considerable scientific in-
terest, but dnes not seem to have had much
practical application. {Sée Proc. Roval So-
ciety, T.ondon, Vol xIvii, 1889-90, p. 118,
7. A Flemirg.) (Fig. 1)

1885. Edison proposed the use, in an in-

ductive system of wireless telegraphy, of an
elevated and earth aerial for land stations,
and an inverted and earthed
ship stations. {Fig. 2¢, 0, ¢.) (U. S. Pat.
405,971.) He also proposed the use of bal-
loons covered with conducting foil and con-
nected through transmitting or receiving
apparatus to earth. (g 24.)

1888, Professor Rudolf Heinrich Hertz,
a German, demonstrated experimentally the
possibility of creating electro-magnetic waves
in the ether, and confirmed their identity
with those, which according to Clerk-Max-
well's theory, were the conveyors of light,
Apparently Heriz was unaware of Hughes'
carlier- experiments with a microphonic de-
teclor and a telephone, because he (Hertz)
used for a detector a simple metallic loop
containing a minute spark gap. Hertz suc-
ceeded not only in detecting the waves, but
in measuring their velocity and length. He
also demonstrated that they were capable of
reflection, refraction and polarization.

1890.  Professcr Edouard Branly, of
Paris, Tound that a “coherer” was a detector
of Hertzian waves, The “coherer” cffect
had previously been noted and commented
on by others, and it had been used by
Hughes in his unpublished experiments of
1879.  Although it was known at this date
that the filings or granules could he de-
cohered by tapping, no automatic provision
seems yet to have been made to this end; and
it was not until 1897 that Lodge disclosed
that when used with a telephone, a filings
“colierer” did not require to be tapped.

Tt is related that, in the course of some
experiments to ascertain the conductivity of
an iron chain under various degrees of tei-
sion, Branly noted sudden current rises, for
which there was no apparent reason. In the
course of his inquiries for the cause, he dis-
covered that in another part of the building
a person was maling simultaneous experi-
ments with a Ruhmkorff coil, and that—as
we would now expect—there was a current
rise in the chain each time the coil came into
operation.  The writer has not been ahle to
verify this story. (Branly

received the Nobel
Physics  Prize in 1921
for his researches in
Radio.)

Professor {now Sir)
Oljver Lodge published
the results of his re-
searches and experiments
in electrical resonance or
syntony, and explained
that a closed oscillatory
circujt was a feeble radi-

ator and a feeble ab-
sorber.
1892. 1In the course of

a paper in the Fortnight-
ly Review, in Tcbruary,
Sir Wim. Crooks said:
“Rays of-light will not
pierce through a wall,
ner, as we know only
too well, through a Lon-
don fog; but electrical
vibrations of a yard or
more in wave-length will
easily pierce such mecha,

which to them will be
transparent. Here is re-
vealed the hewildering

possibility of telegraphy
without wires, posts,
cables or any of our
present costly appliances.
Granted a few reason-
able postules, the whole
thing comes well within
the realms ot possible
fulfilment. At present
experimentalists are able
to generate electric waves

Fig. 2.

Showing three antennae which Edison proposed using.

of any desired length,
and to keep up a succes-

“LY aerial for.
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sion of such waves radiating into space
in all directions. It is possible, too, with
some of these ravs, If not with all, to re-
tract them througl suitably shaped bodies
acting as lenses, and so direct a sheaf of
rays in any given direction. Also an ex-
perimentalist at a distance can receive some,
if not all, of these rays on a properly con-
stituted instrument, and by concerted sig-
nals messages in the Morse code can thus
pass from one operator to another. . . . At
first sight an objection to this plan would
be its want of secrecy. . This could be
got over m two ways. If the exact position

L]
L
=

=

)

The original cohereﬂr with an automatic deco-
herer as devised by A. S. Popoff.

of both scnding and receiving Instruments
were known, the rays could be concentrated
with nuwre or less exactness on the receiver.
1f, however, the sender and receiver were
moving about, so that the lens could unot be
adopted, the correspondents must attune their
wstruments to a definitc wave-length, say,
tor example, 50 yards. . . . Even now, in-

“deed, telegraphing without wires is possible

within a restricted radins of a few lhumdred
yards, and some years ago I assisted at ex-
periments wlere mcssages were transmitted
from onc part of a house to another with-
ouf an intcrvening wire by almost the iden-
tical means here described.” (A sinnlar
suggestion is reported to have been previ-
ously made by Professor R, Threlfall, of
Sydney, Australia.)

Professor Elihu Thomson, of America, ap-
plied for a patent on an arc method of pro-
ducing high frequency currents. His in-
vention incorporated a magnetic blowout and
othber essential features of the arc of today,
but the electrodes were of metal and not in-
closed in a gas chamber. (See U. S. Pat.
300,630.)  (Fig. 3.)

1893. Nikola Tesla lectured before the
Tnstitution of Electrical Engineers in Lon-
don on “Experiments with Alternating Cur-
rents of High DPotential and High Fre-
guency,” wherein he disclosed ways and
means of generating the currents that were
required for radio telegraphy.

1894. Professor Oliver Lodge transmitted
and recorded signals across a distance of
60 yards.

1895. Professor A. S. Popoff, of Russia,
used a coherer in series with an elevated
aerial and ground, with a recorder in shunt
with the coherer, for the purpose of study-
ing natural electro-magnetic waves or “at-
mospherics.”  His coherer was fitted with
an automatic tapper. Commenting upon his
experiments (in Dccember, 1895), he said:
“T entertain the hope that shen my apna-
ratus is perfected, it will be applicable to
the transmission of signals to a distance by
means of rapid electric vibratinns—when,
in fact. a sufficiently powerful generator of
these vibrations is discovered.” (Ifig. 4.)

1896. In June. Professor Ernest Ruther-
ford, of Cambridge, succeeded in receiving
signals over a distance of hali{ a mile. In
place of a coherer he used a magnetic de-
tector of his own invention.

(Continned on . poge 2188)
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Radio [nh 1935

By HUGO GERNSBACK

Member American Physical Sociely

HERE is todav a science which may

be termed the Science of Prediction.

In former years one had to be a

prophet to make predictions, whereas
i these enlightened days it would appear
that even the best historical prophets of
antiquity were in reality but good scientists
themselves. In other words, these worthy
individuals had mastered the science of pre-
diction themselves and by putting two and
two -together they often achieved remarkable
results which, to the superstitious populace,
seemed supernatural.

Any good astronomer today can predict
with exactitude the solar and lunar eclipses
for the vear 1935 down to a small fraction
of a minute. The mean average temperature
for the United States can now be calculated
six months ahead, due to receunt studies of
solar activity.

When it comes to predicting what radio
will be in 1935, it is not uecessary to make
wild an improbable guesses, but by follow-
ing certain laws and by building upon what
has been accomplished f{or some years back,
we can readily arrive at a result that will
be fairly accurate.

When the writer compiled his book on the
radio telephone, in 1910, the fArst of its kind
to be published anywhere, entitled, “The
Wireless Telephene,” he made certain state-
ments therein, which he bhelieved sound in
view, of the then prevailing wireless art.
The preface of this book is printed on this
page. The writer was criticized quite a
good deal, and called visionary and a
dreamer by many at thal lime; the predic-
tions, nevertheless, not ouly came true, but
proved {far too tame, and not visionary

enough to compete with the events that
actually took place later on.

So when the writer sets himseli (he
task of predicting the advance in radio
in the year 1935, he no doubt will be
ridiculed again. Nevertheless, the state-
ments that follow hereafter are prob-
ably entirely too conservative, and with
10 vears, far more impossible things
will have come about than those men-
tioned in this article.

MORE STATIONS

At the present time there are nearly
600 broadcast stations oper-
ating in this country, but
we have only 150 channels
in which to operate them.
That means that some of
the stations have to share
time with others, to give
them all a chance to get
on the air, while some must
be so far removed as uot
to interfere with  the
others.

This is a very unsatis-
factory state of affairs, and
the writer has pointed out
a number of times before
that the only solution is to
reduce the wave-length for
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all broadcast stations. It
is the writer's firm belief
that in 1935 all broaceast
stations will operate below
50 meters, possibly below
10 meters. At such low
wave-lengths the frequency
increases
50 rapid-~

Brefare

The present htle

sitating 220 and. 530 wvolts for
for every day use.

flexible as the wire telephoue of to-day.

volume 1 wnlended for the
experimenter doing research work in wireless tele-
phony and the student who wishes to keep abreast
with the youngest branch of the wireless art.

The author realizes that the future use of the
wireless telephone will be confined to the low power
or battery system, as the prescut instruments, neces-
their successful
operation, are not desirable nor practieal enough

The wireless telephone of the future must be as

Every farmer will be able to operate his wireless
tetephone, when the sepding and receiving instru-
ments will be housed in a box a foot square, without
depending on the lighting current for its operation.

Iy that
10,000
stations
can be
separated
20 and
mo r e
kilocycles
without
interfer-
ing with
cach other. The word
“wave-length” will not he
used in 1935, Rather, sta-
tions will all be known to
operate under so many
kilocycles, 'or perhaps,

desire.

pointer,

1000 —myyria, 10,000).
Operating at 23 meters or

Above is shown the tentative radio set of 1935.
radio television combined with radio broadcast.
a number of dials as we do today, the user of the future radio

set will have a small pear, as shown.
tons revolves the pointer slowly until you get the station you
Releasing
tion on the loud speaker and a television apparatus begins to
function at the same time.
in foreign stations located on the inside circle, using the same
the operation being identical in all cases.
loud speakers can, of course, be used in this set, or the screen
itself upon- which the televison picture shows may become the
diaphram for the loud speaker.

myriacycles (kilo meaning -

Here we have
Instead of using

Pressing one of the but-

the pressure on the button puts the sta-

Pressing the other button will bring

Separate

during the next few years the popular
broadcast receivers will be those which
will be able to tune down lower and lower.
Already broadcast stations are beginning to
go down in the wave band. Of course, this
movement is gradual, as it should be. Such
changes take time, which is a good thing,
because it the changes were made overnight,
all present broadecast receiving sets would

© The author predicts that in less (han 10 vears helow, we could immedi- DPe obsolete. By building better receivers to
this stage “will have bceu reached as it is bound ately accommodate, even ©Perate at lower and lower wave-lengths,
to come sooner or later. _ ] todav, thousands of extra  €ach year will show an improvement over the
Quite a little new matter will be found in these broacdeast stations, whiel  Past one, and soon we shall have nothing but
pages and while some old matter has necessarily 1 ; f’ ith low wave receivers 2
appeared for the sake of completeness of the book, wou d_ not interiere with - o
the author trusts that the necessity of reviewing cach other In any way At the same time the sensitivitv of our
such matter will be apparent. whatsoever. The reasons  sets will keep on increasing, as it has dur-

why it iz not done at the
present time are various.

LOSSES

The author shall Veel -happy if this little volume
will be the cause 1o advaunce the new art if ever so
little, and he will be pleased to bear honest criticism
and suggestions as to the coutents of the book.

ing the past 10 vears. The greater amount
of losses having heen done away with. the
efficiency having heen increased, it stands to

New York.
February. 1913

A prediction made in 1910 by Mr. Gernsback in the original book,
““The Wireless Telephone,” which was the first of its kind pub-

The pradictions shown
-already come true.

lished anywhere.

H. GERNSBACK.

in this book have

Suppose one of our pop-
ular broadcast stations
were to suddenly drop to
25 meters. No bhroadcast
receiver macde today could
receive at such a low wave-
length, because modern re-
ceivers are made to operate
o a wave-length between
200 and 600 meters, or
thereabouts. T lhe writer
males the prediction that

reason that the sensitivity of the set will be
increased as well.

While the writer believes in the present
cycle of super power, he does not believe
that it will prevail in 1935, for the follow-
ing simple reasons:

When Marconi first started sending across
the Atlantié Ocean, it took 50 kilowatts or
(7 horsepower to accomplish the feat. Most
of this energy was wasted, and only a very
small fraction arrived at the other sids of
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The theoretical cold vacuum tube of the future.
Some experiments by a number of scientists
have been made along these lines, and it is
now thought possible that within the next ten
years we shall have a tube that will not require
an “A” battery at all, the electrons of the tube
being supplied, not by a hot filament as at
presert, but by a radio-active substance, or
perhaps in some other similar way to obtain
the same result. No such tube has, of course,
as yet been produced, the above illustration
representing the artist’s conception of the tube,

the ocean. Here we huad wircless receiving
instruments with fearful losses and the small
amount of energy that came in was barely
audible. On tlhe other hand, the amateurs of
today are sending messages across the ocean
regularly with an energy of 10 watts, which
is exactly two-ldredths of one per cent.
of the energy that it took Marconi to do
the same thing 24 years ago. In other words,
witl1 the energy inhercent in a few small ba’
teries that cau be easily put into a small
suitcase, and which can be readily catried
about, it is now possible ta transmit radio
intelligence across the Atlautic ocean. Again,
if conditions are right, and the transnission
and reception are cfficient, there is no need
for super powcr. In 19353 a 10-watt station
will be heard around the entire world. Under
such conditions, with ultra-sensitive appa-
ratus, the super power system would create
havee with receiving apparatus within a dis-
tance of a few mlles, and for that reasoun it
probably will not be used at that time.

TELEVISION

In 1935 we shall have radio television. It
will be possible to sce. as well as to hear. by
radio. An explorer will take along with him
a portable radio station amd he will be able
to give a lecture right an the spot i the
jungle in darkest Africa or up in the un-
explored regions—if such there be at that
time—of the Amazon. He will explain
everything he sees. and his projectar will
also be tuned at every angle so that the
listeners 10.000 or 12.000 miles away will
be able to see at the same time. This tele-
vision apparatus, by the way. is almost with-
in our grasp now. thanks to the wnnderful
worle done by C. Francis Jenkins, of Wash-

ington, D. C., and Edouard Belin, ot Paris,
France. The actual transmission over short
distances has already been accomplished, and
it remains only to put on the fnishing
touches.
TURBES

What tubcs shall we use in 19337 The
development of the vacuum tube since 1906
has been slow but steady. Since DeForest
invented the Audion, much improvement has
been made. We are still using the same
tube with a number of refinements. At the
present time all tuthes are run by batteries,
or, if operated {rom the 110-volt house-
lighting current, an intermediate circuit is
used to step down the current to the right
voltage. Within the next few years we
shall have a 110-volt tube, which will oper-
ate directly from t= etectrie lighting mains,
without any resistances whatever. This will
be a great step forward, but to the writer’s
mind this is not the fnal solution. Engi-
neers are working towards a further goal,
and that is a cold electronic tube; in other
words, namely, no more heated flaments and
no more “A" batteries. It is already possi-
ble to make an electrolytic “tube” such as
was invented in (sermany recently, where a
colloidal liguid was used, and there is, of
course, no beat in this. The electronic ac-
tiou is between plates and grids.

A “cold” tube will probably be used by
1935, this tube_containing certain gases which
may become luminous under the action of
the current. These tubes will probably be
used on either batteries or 110-volt current,
but there will be no heating current, and
such tubes, therefore, will be most economi-
cal. Even if five or six such tubes should
be used, the consumption of current would
be so small that it would not even he regis-
tered on the house current meter.

CONTROLS

The control of the radio receiving outfit
of 1935 will be simplicity itself. We are
getting away from too many controls, knobs
and other handles, which long before 1935
will be obsolete. It was the writer, by the
way, who, in an cditorial in the February,
1923, issue of Ranto NEws, was the first to
advocate single control sets. It will have
been noted that a few of these made them-
sefves noticeable late in 1924,
will surely witness the advent of a great
many single control sets, wlhich seem to gain
greater and greater favor with the public.
The outfit shown on our cover illustration,
as will be noted, has a single contro), with
a remote control added. At the present
time it is necessary to jump up whenever
you wish to tune in another station or wlhen-
ever an adjustment has to be made. This
ties down the listener to the set, which 18

SO KILOWATT
GENERATOR
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It has always been Mr. Gernsback’s conten-
tion that the present loud speaker with a small
diaphragm, operated on the telephone princi-
ple, is all wrong. Pictured above is theory of
an electrostatic loud speaker whereby a large
surface is made to vibrate on the electrostatic
principle.  Mr. Gernsbatk has himself been
working on a speaker of this kind for some
time and has obtained fair results. The loud
speaker of 1935, in our opinion, will have a
large vibrating surface instead of the small
2514 to 3 inch surface in use today,

not always desirable. The writer shows the
remedy for this by having a pear-shaped
control, as shown. The lady on the cover,
by pressing a button, closes a circuit which
automatically rotates the tuning controls
very slowly or swiftly, depending upon the
amount of pressure on the button. When
the station desired is reached, the pointer on
the dial revolves very slowly in the manner
of a vernier until the station comes in loud
and clear, at which the control is stopped.
American stations will be found at the outer
circumference, while foreign and trans-
Atlantic stations are just below, in the red
inner circle. By touching the second button
on the pear-shaped control, the operator can,
at will, bring in either foreign stations, or
the stations of her own country. It goes
without saying that the single control oper-
ates hoth the sounds from the station to be
received and the television elements, both
working in unison and automatically.

{(Continwed on page 2186}

=

OWATT DYNAMO

When Marconi, 24 years ago, sent his first message across the ocean, it required 50,000 watts.
The radio amateur today aCCOmpllshes the same results in a much better way by using 10 watts
only; in other words, the merest fraction of the power necessary to accompllsh the same thing 24-

years ago.

The chances are that in 1935 no broadcast station will require more than 10 watts in

order to supply entertainment to listeners within a radius of several hundred miles,
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ENGLAND

The Nottingham broad-

A Novel cast station recently
Program broaclca'w-' a lecture on
cconomics  and the stu-

Faa s et dents  wlo had anything
~to say on the subject called the station by

telephone. . These calls were directly con-
nected to the amplifiers and the students in
this way broadcast tlieir criticisms of the
lecture.

A Good

A certain loud speaker

s doing good work in
Loud i Glasgow atrer having
Speaker °  heen through fire and
comewoms - water, oo waz on oa ship

An English combination dial and station log
is jllustrated in the accompanying sketch.
The station marke-s are slid along the slots
until their arrow points to the dial setting of
the station. There is a sliot above and below
the center of the dial so that in case stations
have insufficient room for logging. because of
the closeness of the wave-lengths, the indi-
cators may be placed at the proper points.

The tube socket shown abcve has a mnovel

method of getting good contact with the
prongs of the tube. The small plungers that
project into the prong haoles are cut at such
an angle that they are pushed back against
the contacts when the tube is placed in the
socket. When the tube is removed, the plung-
ers return to their original positions, as there
is a spring between the prong hole and the
contact.

when the boilers hlew up.  For several
months it lay in sixteen tathoms of water,
but was eventually recovered by a diver, and
is now the cqual of new after a thorough
cfeaning.

The well known station

21,0 Has 210 of the British Broad-
I New Home casting Co. has bcen
o : moved Irom Marconi

N

House to Oxiord Street.
The new antenna masts are 125 feet high and
are 250 feet apurt. However., only 70 feet
of the span between the masts will be occu-
pied by the actual antemna in order to get
down to the wave-length ot 305 meters. The
antenna consists of two “sausages” spaced by
15-Toot spreaders; each “'sausage” having five
wires ot 3%%-foot hoops,  The ground con-
nection 15 made direetly to the frameworlk of
the building.

Recentiy Admiral Stur-
dee of the British Navy
was to have delivered an
opening address at a ba-

- zear in Bronungham. . At
the st moment word was received that the
Admiral could not he present, s0 a message
was sent to the British Broadcasting Co.
asking for an address by radio. The B. B.
C. promptly took up the matter and per-
suaded Viscount Curzon to speak instead of
the Admiral.  The Viscount spoke from
2L0O in Londoun and his speech was repro-
duced by a loud speaker to the awdience in

Radio to
the Rescue :

“the Birmingham Towa Hall,

American theatrical pro-
ducers are not the only
ones who are  worried
about the broadcasting of

sl e theirshows. British show-
men have tricd sending their shows over the
air and the public liked the idea. However,
as in this country. there are calamity hunters
who say that radio will ruin the theatre busi-
ness, totally neglecting the fact that the box
office ‘receipts took a decided jump immedi-
atelv after the show hacd been broadcast.

The Theatre
Question

NINCIIITE

e

JAPAN

On AMarch 1 the first
Japanese broadcaster went
on the air at Tokva, This
station is owned by a lo-
cal broadcasting associa-
tion and will carry the nsual type of hroad-
cast program. Another station is propased
at Osaka. Both of these stations are re-
ported to be equipped for 750 watts power.

= Japan Goes
: On the Air

I TR

FRANCE

At a recent meeting of
L' Associationde la Presse
Radioelectrique in France,
it was unanimously de-
cided that the French

]

Work Start-
ed on Radio
Vocabulary

P IR

ST

a standard radio vocabulary, and that a com-
Radio Union should talke up the question of
mission representative of all Dbranches of
I'rench radio should he formed.

CZECHO-SLOVAKIA

el

The amazing news
reaches us that a radie
fan in  Czecho-Slovakia
was sent to prison for six

A Severe
Penalty

R TR R

Sl il . =7 weeks because he built a
racdio set aud occasionally sold parts without
a license.

A variometer that has self-supporting wind-
ings which are protected by a bakelite tube
recently appeared on the English market.
There is nced for but one hols in the pane!
for mounting this instrument. The scale ca
the dial is behind the small window and the
reading is indicated by the point in the frame,

The plateless square-law condenser censists of

two telescoping  elsctrodes separated by a
dielectric. The knob revolves twice during the
entire travel of the movable electrode. As can
be seen in the sketch, there i5 a fine thread on
the screw that controls the moving electrode,
so there is a vernier adiustment possible.
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The Strong Arm Circuit

By Robert Francis Smith

Being the further adventures of Joe and the Master in
which a clever rum runner is brought to justice and a

Swede has his honor revenged.
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The plot was out when the sailor proved to be nothing more than a wax dummy.

N the spring a young ham's fancy lightly

turns the dials to see what Sau Fran-

cisco’'s peddling, And I got ‘em, too,
with a crystal set, on an express train, with
a hat rack for an aerial and a car truck for
a ground, on a foggy night just offa Lake
Erie. Have a grin with that one!

“Joe, dear,” says my lost two dollars, “will
you please tune in onto some jazz program?
I read KDIKA’s got a nice one on.”

“Nice what?” I replies. “A bun?”

“Try to be normal, honey,” cautions the
until-hreath-do-us-part. “This gang needs a
little shaking up.”

The gang in question being a Pullman load
of vaudeville actors, New York-ward bound
and happy therefor, although half of ’em
ain't got a split week between them anr the
bread line. Me and Doris, being headliners
i our own dance revue—it’s paid us enough
meney this season to male us afraid to try
another next year—have six weeks of metro-
politan time ahead of us and then a drowsy
summer down in our seaside home at Bright-
mere-on-the-Deep. Naturally, we're envied,
in particular by Willie,

Willie is a Norwegian gentleman who does
calisthenics on top of a thirty-foot pole held
by his brother Oscar. He’s been with us
over most of the circuit. Really, the boy's
been kinda handy now and then, when aerials
gets to be the question. Why, one time, back
in Portland, Willie hooked one end of my
aerial to the courthouse flagpole and the
other end to the top of an office building and
I distinctly heard every arc lamp in town.
Yes, we're radio fans, and proud of it, too.

“What you bane do all summer ™ inquires
Willie, Gemal “Fish, I bet?”

“You lose I replies, ‘“The little woman
retails gossip and 1 helps The Master build
radios.”

“The Master?” puts in a comedian.
“Sounds like an ad for a phonograph.”

“The Master ain’t no ad for anything ex-
cept himself,” 1 states. "“He's a scientific
nut, which same is different from an ordi-
nary nut due to there being a reason for a
scientific nut. Get me?”

“Ay know!” exclaims Willie, triumphant.
“He bane that guy who fix my wrist watch
in Los Angeles.”

“Clever boy,” 1 grins, “He read half way
through Wells" Outline of History before he
decided there weren't any snappy stories in
it.”

I should bother you with all this; to cover
time rapidly, it's now a week later an([ we're
playing a New York theatre. All’s fine, and
the sky's clear. That is, it’s clear until The
Master bursts into our dressing room,

“Joe, T need your help,” lie says.

“Bravo!” applauds Doris. “You're useful
at last!”

I ignores the insult,
this time, Jerry?” T asks.

Jerry’s full billing is Gerard Lawson, the
somewhat belittling term we uses coming
from his butlers, of which he has six, other
things in proportion. He's voung, has a well-
groomed appearance, a wrinkled brow and a
never-failing check book. Also, he is minus
a sense of humor. Sometimes this is a Gaod-
send ; other times, I could tell you—but never
mind.

Jerry plumps himself down onto a chair
and leans over.

“Folks,” he says, low, “can I trust you?”

“You can trust me,” says Doris. “As for
Joe. use vour own discretion.”

“Well—look here!”

He pulls back his coat, disclosing on his
vest—a star!

“Well, what is it

“My Gawd!”
dick 1’

“Ssh ! warns Jerry. “Not so loud!”

I grins. “Your secret is safe,” I assures
him. “Now, tell us just what brought this
on?”

Jerry draws his chair up close to mine and
motions for Doris to listen in.  Then he
speaks.

“It's like this: I'm a revenue agent.”

I pulls a mock faint. “To think a friend
of mine'd play a dirty trick like that on
me,” 1T wails. “And just when I'm trying to
smuggle in a coupla quarts from Montreal.”

velps Doris.  “The boy's a

“Oh, be your age,” snaps Doris. “Maybe
Jerry can get you wholesale rates. Speal
up, let's have the worst.”

“Well, it's this way. I enlisted in the

force, not to pursue the ordinary rum run-
ners, but to concentrate my activitics upon
one certain set of bootleggers who have been
successfully evading the law by what seems
to be a most ingenious scheme.”

“So far so nice,” I savs. “Go on.”

“This particular gang have a ship of their
own, perhaps a two hundred footer, with
which they slip back and forth from some-
wheres beyond the twelve mile limit. Now,
here’s the peculiar part: this ship cannot, or
at least, has never. been traced. It simply
vanishes, once it has left fand. And it only
comes in when circumstances are most pro-
pitious; when the night is moonless, or the
weather had, or the dry agents are out of
town, or any chain of events makes the land-
ing of a load of liquor easy. Of course, it
is obvious that persons on land are communi-
cating with those aboard ship, the questxou
bemg, how ?”

“That's easy,” I says. “Radio.”

“Oh, no, it's not,” contradicts Jerry, “Be-

(Continued on page 2156}
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he Inventions of

Reginald A.Fessenden

PART V

QUR brothers can have a lot of fun

together. With suitable conventions

almost any game can be played, even

cricket and baschall.  Houses then
stood in grounds shielded from public view
by hedges and trees, not real estate shrub-
bery, but honest to goodness trees, russet
apple, suow apple, plum, cherry, perhaps an
elm for climbing. All summer long the
family took the evenimg meal out of doors.
One miight watch the others playing croquet,
or later tennis, until, their match finished, he
toock his place, or one might sprawl on the
grass and read. To us childeen, no malter
how small it was, this was a place wherc one
could he private, to which one could invite
other youngsters, where one could perhaps
build a small hut in a corner or make one's
individual garden. Long after, sitting under
a tree in the Darwin place in Cambridge, 1
was reminded suddenly of old times and
wondered what children do nowadays with
no choice except between indoors and the
street or some public playground; and how
it was that in onr awn country the real estate
agents have Dbeen able to impress their
peculiarly barren and ostentatious iceas of
landscape gardening on the people who ac-
tually own the houses.

Outdoors was also our schoolroom in sum-
mer, first my maother, and later our gover-
ness Miss Ardagh, beiug our teacher, but
the last year at Fergus I went to the public
school.

DE VEAUX MILITARY SCHCOL

Then we moved to Suspension Bridge,
Ontario, and there was a scholarship vacant
in DeVeaux Military School, on the other
side of the Niagara River, ‘in Suspension
Bridge, U. S. Tliough hardly old enouglh,
nine years, and though unable to go as a
boarder as that would cost too much, the
opportunity was too good to lose. The
"~ walk was rather long and the work started
early so I got my own brealfast. In the fall
and spring terms the sun would just be com-
ing up as I got to a place called Mount
Eagle, and it was a lovely sight and a lovely
walk from then on, for the school was in
extensive and wooded grounds just at the
Whirlpool Rapids. But in winter it was
different. Those hitier struggles across the
old Suspension-Bridge, forciug my way into
and across the lheavy winds blowing down
the Niagara gornc and’ holding every now
and then with both hands to the railing of
the .footway. But it was always a good

fght and I enjoyed it. Only

once the experience was not so
pleasant. My clock hac gone
wrong and I started off at one
i the morning, reached the
school about two, could not
waken anyone and had to roost

S

in the gymnasimn until five. O vl

And it was one of those below . "Le.;w\u & ‘o \)[LWLC_: S [P ]«f\\.\.v iy
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tco continuously; there were
no intermissions; it was al-
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university men. Of the boys

2

of about this time perhaps the

best knocwn are Dr. Osler,
later of Johns Hopkins and of
Oxford; and Bishop Brent,
whom I remember as an espe-
cially fine classical scholar.

Here a good deal more time was given to
sports, mainly cricket and rughy football.
Some lawn tennis came in later but faded
out. Girls had been seen playing it. The
lake was near and gave good swimming,
bitterly cold in spring. The long strips of
flooded marsh land along the shore were
splendid for skating and when well warmed

T e e o s e A

A photograph of the campus of Trinity College School,
Professor Fessenden spent his earlier student years.

Port Hope, Ontario, Canada, where
The school was conducted according to

the old English traditional discipline in scholarship and athletics.

-no private studies,

A facsimile of Edison’s laboratory instructions to Professor

Fessenden who, when a young man, was his assistant.

writing is remarkable because Edison writes longhand almost
as rapidly as a typewriter can typewrite.

The

up by this we would often strip and go mn
the lake, having a time getting back out of
the water on to the ice mounds formed by
the spray which made the winter shorg,
and crawling, vermillion hued and in an-
guish, over the corrugated surface till we
reached the smooth surface and raced away
for our clothes.

A long hill, starting in front of the school,
was for sled and toboggan. In a misguidel
moment, when the slush had frozen hard,
I thought I would go down it a little way,
of sleates, and then stop. Two years’ experi-
ence on the gymnasium trapezes got me down
to the bottom, erect.

There were long tramps. over the country
to the brook for swimming, mainly, though
some collected eggs or butterflies. Weekly
hare-and-hounds was good for the lungs and
legs.

There was little inducement to stay in-
doors at any time of the year. There were
and the bedrooms werc
substantially unheated so that in winter the
first thing one did on getting up was ta
break the ice in one’s pitcher with the handle
of the hair brush to get the water out. Sa
the only place to read was in one of the
“form rooms,” furnished with bare oak
benches and long oak tables. No doubt
things are quite different now, but the old
system seems to have had some advantages.

I'lis autebiography copyright,

28, AR SR, O Wl i,

inchuding that of translation,

stricily reserved.
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instructions, such as

he used to hand me
in the morning when
I first went with him,
and before I had
learned his methods
and could carry out
his work along the
lines he wished with-
out his having to tell
me everything. There
15 no question but
that his system
should be adopted
for all the public
schools. It is so clear
and he writes 1t so
marvelously fast.
Some of the educa-
tional authorities
should persuade him
to permit slow mo-
tion pictures to be
taken, showing him
writing, so the meth-
od could be studied.

The other man was
Mortaza Khan, the
Persian minister in
Washington about
1904. He explained
that he always, in his
audiences with the
Shali, held a tablet
and reed pen in his
hands and took down
every word that was
said to him. But
Persian is a much
easier language to
write than English,

HOLIDAYS ON
NIAGARA RIVER

Holidays at Sus-
pension Bridge were

times for scrambling

about the cliffs of

The arrow marks the old swimming hole of a group of sturdy youngsters the pgorge between

with whom the boy Fessenden spent his school days. The place is be- the TFalls and the
tween the Niagara Falls and the Whirlpool Rapids and the swimmers .

had to cope with strong eddy currents. ‘Nh}leOOI: or at the

Whirlpool. There

1 cannot remember any boy trying to recite
with a sore throat or a cold in the head.

The secular studies were substantially con-
fined to classics and mathematics, taught in
the old-fashioned way, which in my experi-
ence is exactly the wrong way. Why should
it take six years to teach a boy Greek or
Latin so that he can read it with difficulty
and cannot speak it at all, when a ten-year-
old boy learns to speak French fluently in a
year? Would it not be better to teach the
boys to speak Greek and Latin fairly well
the first year, and then apply one or two
years more to teaching them the grammati-
cal rules, etc? They would learn so much
faster and be so muclh more interested.

EDISON’S SYSTEM OF WRITING

Qur impositions were the writing of so
many hundreds of lines, generally {rom
Virgil. We used to hate them, of course,
but they had one good effect—they formed
the handwriting, In any art or game the
best form is always the easiest form. Per-
haps the best way to learn a new game is
to go out and tire oneself at it till one can
hardly move the racquet or club or what-
ever it is. Then keep on playing, and you
may be pretty sure your muscles will un-
consciously take the motions which give the
best form.

Edison was one of the two men I have
met who could write well and plainly almost
as fast as a typewriter could typewrite, or
a man talking easily. He learned the art
as a telegraph operator, taking down high
speed messages. Some way or other he has
developed a surprisingly rapid and clear sys-
tem. I give here a few words of laboratory

was an old mill race, abandoned, just above
the Whirlpool Rapids, where we went in
swimming; perfectly safe, but a very swift
current, so we were all strong swimmers.
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The edge of the Whirlpool was not so safe
and several of the boys were drowned; one,
Preston, son of our next door neighbor.
So we left that and went up river, to-
wards the TFaills, There, too, we could
fish for eels, and a cave where real smug-
glers and criminals hid when trying to
get across the border. No one got drowned
here, but there were every now and then
strong eddies which had twisted their way
along from above, and which would sucl
one down. Some of the older boys- had
learned a trick which they showed us. If,
when an eddy caught you, you kept swim-
ming a breast stroke, it would suck you
down. But if you turned over on your back
and floated, it would whirl you round a few
times and then throw you out at its edge.
Some, occasionally used to go still further up
the river and swim all the way across, start-
g a litile above the new Suspension Bridge
on the U. S. side and landing about half
way between the Falls and the Whirlpool
Rapids on the Canadian side.
CAPTAIN WEBB'S DEATH

A number of people went through the
Whirlpool Rapids in barrels, but I think
no one swam it. Captain Webb tried it.
Crowds watched him from the bridge and
the cliffs. He had men row him into the
middle of the river to make sure that he got
into the central current. The boat barely got
back. It was terrible to see him sucked
faster and faster toward the rapids. Once
in the rapids the great jets of spray hid him
most of the time, Then he was seen on top
of a great surge opposite a jutting out ledge
of rocks, but not again.

CHIPPEWA

Then we moved to Chippewa where there
was a delightful old rectory with a splendid
garden, all kinds of fruits and vegetables
and .a good horse which we uesd to ride all
over the neighborhood bare back, There were
ever so many rooms in it and during the
mnany years we lived there my father and
mother kept a rather delightful fashion of
open house. People would drap in and stay
for days or even weeks. One couple drove
up to spend the night and remained for more
than a year. The expense was practically
nothing., The rooms were there. The cow
gave plenty of milk and enough over for
buttter. We raised our own corn for the
cow. There were no servants, When din-

Much of Professor Fessenden’s time in his boyhood days was spent on the Niagara River. I
circle in the background marks his father’s rectory at Chippewa, Ontario, while the circles in
front mark the islands over which Professor Fessenden used to roam during holidays.

The



Professor Fessenden’s graduating class at Bishops College, Lenoxville, Quebec.

Hers Professor

Fessenden while still quite young taught mathematics, Greek and French to classes some of

whose members were older than himself.

Professor Fessenden is the seccnd from the right in

the row at the back, standing.

ner time came my mother would say to one
of the wvisitors, “Katie, you pick this bowl
full of strawberrics,  You will find them
dowa at the right-band end of the garden.
Aol Mrs, Gordon, the peas and the asparagus
are just right now. Professor, I am going
to make a big omelette, and we will. need
about o dozen eggs. The hens lay mostly
i the stalls”  And so, evervhody helping,
the dinner would assemble itself, The only
expense was the meat, and good steak could
be bought {or ten cents a pound.

There were always people in the house,
atd 1 cannot remember an unpleasant visit.
I'ur one thing, unpleasant people would not
have wishied to come, or if they had. would
not have been asked. And many of the
visitors were very Iuteresting. Martin Tup-
per, Llean Stanley, the Duff-Gordons, are
some I remember. I am glad in one way,
but sorry in auother, that I could not think
much of Tupper's poetry. He asked me,
then about eleven, which poem of his I liked
hest.  After some silent consideration I
picked out the oue which seemed to me least
nbjectionalile. Tt happened to be one of
which he was especially proud so he pre-
sented me with a set of his works. It is not
generally known that when at Oxford he
beat Gladstone in Divinity.

The Rectory was about a quarter of a
mile ifrom the Niagara River, about two
miles above the Falls and little current, so
the swimming was pleasant and saie. Every
morning during the summer months a pro-
cession started from the giebe, one boy on
the horse, one leading the cow, three very
tame ducks, the other twa boys, my father,
and the men visiting us,  The ducks had a
game of theiv own,  After they had finished
their breakiast from whar thev got in the
shallows, they swam uwp o s and bit us
in play, often to hurt. and were very in-
dignant when held head under too long.
Then we dressed and came back, but the
ducks did not comé waddling back till noon.
It was further up the river, above the Chip-
pewa, that I had to bring in a bov who had
been carried out by a rather fast current
which came from behind a point.” It was
not so interesting as anticipated. He did
what he was told and was prosaically towed
to safety in ample time and without any
risk on my part. But another time, years
after, in Pamlico Sound, it happened to be
a very excitable Individual who was being
carried out and who kept wasting his breath
in shouting for help. So that time I picked
up a big piece of wood which was on the
shore and pushed it abead of me and kept
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him at the other end of it. This method is
recommended as being not only safe, but
comfortable, as one does not have to hurry
so getting back.

DRUMMONDVILLE HIGH SCHOOL AND
THE IMPERIAL BANK

Then, after an illness and an operation ou
my eyes, I was supposed (o attend the high
school at Drummondviile.  But except In
winter I playved hookey entirely, in the Clark
Hill and other islands about the Falls, and
in the woods. With a couple of good
stories, Marryat or Cooper or Melville
White, to read, a little fire a few inches
square, of twigs, to cook my lunch, I would
lie along the grass next the edge ¢f the run-
Eing water. Or I would tramp around ar

sh.

Then as they would not admit to college
until 16, came a year in the lmperial Bank
at Woodstock, where owing to illness of
officials, rapid extension of the bank in a
growing town, and mainly the kindness of
the president, I filled some months in every
position in the bank except cashier. It
looked as if I would remain with the bank,
but I learned just in time that there was a
fixed policy as to age at promotion to the
positions whizh really counted. Then came
a couple of terms’ work at Trinity School
to prepare for the honor examinations and
the examinations themselves where [ came
out only second or third.

BISHOPS COLLEGE SCHOOL AND
BISHOPS COLLEGE

During the summer holidays after the ex-
aminations care an olfer from Bishaps Col-
lege and Bishops College School, of a mathe-
matical mastership in the school with the
privilege of being credited with the yeat’s
college work without attendance, provided [
passed the college examinations in the sub-
jects. This was too good a chance to lose,
especially as my father had to loolk after the
education of my hrothers. .

The coliege is at Leunoxville, Province of
Quebec, on the river St. Francis, and was
where my father took his divinity degres.
School and college buildings were around
the one quadrangle or near it. The schaal
was very much like Trinity College School,
but not so large or with quite such a tradi-
tion. Though I was called senior mathe-
matical master in the school catalog, the
work was quite easy. Later on I even
added one of the junior classes in Greek
and one in elementary French. But at that
I never had more than two or at most three
hours per day. Of course, the ather mas-
ters were much harder worked ; possibly it
was felt not wise to put much responsibility
on a master who was youwiger than some of
his pupils.

But the coilege was a delight. And it
was there that I made my first invention.

Lessons in Esperanto

(FPrepared especially for Rapio News bv

Tumes Denson Savers, Esperanto writer and

Fiditar, President of New York Esperanto
Harmonto Club.)

LESSON 7
USING THE ESPERANTO AFFIXES

HAVE received a large number of re-

quests since these lessons began in
Ranio  News, asking that information
be given here ahout addresses of Esper-
anto publications, book publishers, how
to place ads for correspondents in other
countries, etc. It is obvious that T can’t
turn this into an advertiscment column,
but as it i¢ of great imiportance to the
students of these lessons that they have
this information, I will gladly furuish

such to all who =end me a self-addressed
envelope to Box 223, Citv Hall Station,
New York City,

It is not necessary to extensively illus-
trate the manner of using all the Esper-
anto affixes, but for some of them it is.

-A&-, a suffix. An indication of con-
tempt. Indicates that the thing, animal
or person to which it is attached is in
some wav of poor, or slovenly character,
Viro, man; virafo, a bum, a slothful,
idling fellow. La virao rajdis €evalafon
kkaj portis sur lia kapo &apelafon. The
bum rode an old stack-of-bones nag and
waore a shabby hat on his head.

-Ad-. This suffix indicates that an ac-
tion is being continued or is habitual. It
marks an action that is of some duration,
not just for a moment. Thus: La ridado

estis lalita kaj senfesa dum la vespero.
The laughing was loud and unceasing
during the evening. Dancade, dancing;
desegnado, designing: kantado, singing:
skulptado (the art of) sculpture; skrib-
ado, wtiting. These words do not sig-
nify momentary acts, but habitual actions;
in fact, they are arts or practices, as the
art of painting, singing, etc. Kanto, a
song. Sia kanto plalas al mi, Her song
pleases me. Sia kantado carmas min, Her
singing charms me. "Movi, to move;
movado, a movement; La KEsperanto
movado.

-Aj- denotes that the idea contained in
the root word it is used with has a cer-
tain quality, or is something made up of

(Comtinwed on paae 2146
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Latest Radio Developments

HOW TO KEEP
BOGEY FIGHTERS
PATIENT AT THE
FIRET TEE. At the
Augusta Country Club
in Georgia, instead of
the usu scowls, mut
terings and cusswords,
there are smiles from the
goliers awaiting  their
turns to drive off. It is
even reported that some
of the players pasa up
Kﬂuir turns to listen to the

=

radio. @ Underwood &
Underwoad.

4 BROADCAST RE’VUE\‘
TO BYNCHRONIZE
WITH MOVIES. Be-
low: scenes from Char
lot's Revue being Slmed.
An cxperiment has been
tried showing the film at
a moving picture theatre
at the same time that
Station 2LO in London
broadcast the music that
was sung when the film
was taken, Loud speak-
ers in the theatre aupplied
the music picktg up from
2LO. &P & A. LIGTE
il [~

IN ENDLESS CAVERNS. Right: in
the famous caverns at Newmarket, Va.,
Benjomin King, a radio engineer of
Washington, D. C., picked up with
his four-tube receiver many sastern
gtations. @ International News Reel

NIGHT WATCHMAN HEARS ELECTION RE-
TURNS. In Aberdeen, Scotland, this man had to stay
up all night, anyway, so he beat the newspapers to it by
getting the latest returns. @ Underwood & Underwood.

WY INNERINANTY

LITTTITIIE

LOUDSPEAKER EARPHONE CHURCH IN GER-
MANY. Abowve. For persons who sre ordinarily too
deafl to hear church services, a microphone in the chancel
and another in the pulpit pick up the minister's voice,
which is then amplified and connected to earphones in
the pews. ©P. & A. Photos.

I RTTANNANE
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The Radio Inauguration

Radio again changes history, For the
first time the inauguration ceremony

@; — : _ —m:,@) could be heard by all.

THELOUD SPEAK-
ERS, mounted on the
railing over the pilat-
form where Presgident
Coclidge spoke, en-
abled the thousands
to hear the inaugural
address.

OR the first time in history, the entire
nation was able to enjoy the inauguration
of a President of the United States.
Through the instrumentality of radie, the
audience, instead of being composed of a
few thousand, as in the time of George
= ——— - Nl | i o | ) o I Washington and Abraham Lincoln, reached
THE CHIEF EX- : - | 1 ; ] 1 B L TR O nearly 30 million in number. It was esti-

: i/ i ; i1 mated that more than two million people
fdﬂgfheﬂrﬂ%:tmsc?}: s : : : : listened to the ceremonies in Greater New
: ? ! York alone,

phones that picked up 1" r . ; :
hin speech. (Photos ! p— - == Twenty-one radio stations usmg a power

of more than 12 kilowatts broadcast the
inaugural exercises. This remarkable feat
was the outcome of weeks of
planning and then weeks of over-
coming difficulties in arranging
for land wires, programs and all
the multitude of details necessary
for such a huge undertaking. Not
only was the radio audience to be
cared for, but there was also the
throng that attended the exer-
cises—and it was estimated that
there were about 70,000 people
gathered at the Capitol in Wash-
ington. Here was installed a pub-

- ( Continted or next page )

THE PRESIDENT BEFORE THE
“MIKE" (Below.) This photo-
graph and the one in the circle
were copied from negatives that
were sent by wire simultaneously
from Washington to New York,
Chicago and Ban Francisco in lesa
than 10 minutes. @Underwood &
Underwood,

L T R TS ————

THE ANNOUNC-
ER. (Below.) Mor-
man Brokenahire,
the radio announcer
who entertained
milions with his
description of the
insugural exercises.
@ Underwood &
Underwood,
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NET OF BROADCAST STATIONS. The
map shows the relative position of the sta-
tions that broadcast the inaugural ceremonies
of President Coolidge to the entire United
States. These stations were po chosen that
every section of the country was served with
the jrtatcst efficiancy. There were approxi-
mately 24,000 miles of telephone cable used
in connecting the stations to the exchange
in Washington, D. C

OAKLAND
KLX

SSAN FRANCISCO
KPO

LOS ANGELES
Kl

.
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>

/ o { BOSTON
scHENECTADY {RORTS

e BUFEALD
MINNEAPOLIS \
oo /I } WGH :
L HARTFORD PROVIDENCE

DETROIT e WTIC /=% WJAR

Ak e R NEW YORK

CHICAGO (> BrTTSBURG WEAF - WJZ
WMAQ *- E g Jou I‘EGE%ELFIH:A

DES MOINES &
WHO

=D WASHINGTON DG
WRC

CINCINMATI

z WLw

KANSAS CITY
WOAF

ATLANTA
WS8

THE CONNECT-
ING LINEK. (Be
* low.) Radio engi-

_L.h,-‘-"‘“m\_,/'\\ neers and operators

r\ﬁ at the speech input

and long distance
line panel at the
Washington, D. C,,
~
THE MONITOR. (Left.) T. N.
Crane, radio engineer, testing the
radio outpost befors the Capitol.

exchange. From
this panel the cere-
) Underwood & Underwood.

monies were sent to

the different sta-

tions, @ Kadel &
Herbert,

e

THE CONTROL
ROOM. (Below.
left.) Thege ampli-
fiers under the
steps of the Capi-
tol, strengthened
the epeech and
music before they
reached the tele-
phone exchange.
i Kadel & Her-
bert.

THE MICRO-
PHONES were
placed over the
reading stand. @
Underwood & Un-
derwood.

Jic address system that enabled every person to hear plainly
every word uttered on the platform.

There have been programs hroadcast heretofore from several
stations simultaneously that attracted boundless interest, but it
is safe to say that the ceremonies broadeast on March 4, 1925,
attracted many, many more people to their sets than anything
ever broadcast before. It was an easy matter to find a store
that sold radic apparatus on that date by the crowd in front
listening-in to the loud speaker, Many of the business houses
istalled receivers and loud speakers &6 permit their em-
ployees to hear President Coolidge’s inaugural message.

When a section of a country mneglects its luncheon, it is

(Continued on page 2171)
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The Taaae o

Month’s Ty
Advances ' |
in Radio

WAITING CHAUFFEURS
ENTERTAINED BY RADIO.
During rush hours, a New York store pro-
vides a garage for patrons’ cars and enter-
tainment for chaufieurs. © Underwood &
Underwood.

MUSIC FROM WALL SOCKET. In one of
MNew York's newest apartment houses all that is
necessary to have loud speaker reception is to
plug in on one of the four outlets in the wall
{By United)

Above. RECEIVER IN FORM

OF A HOUSE. Each room con-

tains a miniature radio set in this

uniqgue i'Radic House,” and by

opening any of the windows signals

d from 15 stations may be heard.
@ Underwood & Underwood,

Left. APARTMENT HOUSE
CENTRAL STATION. Four re-
ceivers on the top floor of the build-
ing mentioned above supply tenants
with four different types of enter-
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KING ALFONSO
BROADCASTS
Right. His Majesty,
King Alfonso, of
Spain, made his début
befoere the microphone
recently at a Spanish
broadeast station. The
microphone is covered
with a cone-like ar-
rangement which con-
denses the voice or
tones before putting
them on the air
i International News-

reel.

GERMAN RADIO
CLOCK. Left. The
clock not only has the
vsual works that
make the hands move
but also a radio set
that causzes the loud
speaker to ‘operate.
Thiz invention was
recently announced
in Germany.

IDEA TO IM-
PROVE THEIR
BROADCAST
MUSIC. Right An
unusual, but effective
method of improving
their music is employ-
ed by this orchestra
who ligten in to their
own selections as they
are played. @© Kadel
& Herbert.

DEVICE FOR RE-
CORDING RADIO
SIGHALS, Left. In the
research laboratory of
Mew York University,
Messrs. Borden and
Busee have recorded local
broadcast concerts on
phonograph records with
the aid of their device,
A special type amplifier
is shown carrying the
music to the lond speaker
unit on the phonograph.
@ Kadel & Herbert
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USES LOOP ANTENNA ON ROOF.
Below: Bidney Bchwarte of the Bronx, New
York, claims great distance for this German
loop antenna that is mounted on his roof,
He gets as much DX as he did when using
a long single wire antenna and is now per-
fecting a device to turn the loop from his
apartment downstairs, @ Kadel & Herbert.

TTT1L

| — ITITTTITIIIT

SEARCHING FOR PERFECT RA-
DIO ANNOUNCER. Messrs, Busse
and Borden of New York University
explaining their new device by means of
which they are sceking to get a stand-
ard for the “perfect announser.”
Underwood & Underwood,

RECEIVER
MADE ENTIRE-
LY OF FORD
PARTS. Mr,
Haitz, of Sioux
City, Iowa, mum
7§ N . have rebuilt his
@ 3 r - AL ¥ ; .Ford, fnrdhereti.n a
; d I\ 7 { i set made from
A0, = ! | . parts of the world.

: . . famous car. The

LR only part not of

the flivwer iz the
vacuum tube

PAPER LOUD SPEAKER. The paper
loud speaker shown in the photograph
below is fast becoming popular with radio
fans because of the faithfulness of its re-
production] These loud speakers are not
difficult to construct and do not have to
be pleated, but-may be made of stiff draw-
ing paper, @ Kadel & Herbert.

AN AIR POLICEMAN. Below: M.
5. Strock of the Burean of Standards in
Washington messuring the frequencies
of code transmitting stations for use as
standards. The Government checks up
on the broadcast stations ta see that
they are using the wave-lengths assigned
to them. @ World Wide Photos.

VEELEERRN TR I
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NINE BELOW
ZERO. We would
like to bet that
the man in this
photograph did
not pose any long-
er than was neces
sary.

SET AT TOKYO
RADIO FAIR. This

equipment was one
that - attracted great S

interest at the Japan-
ese radio faic. This
fair was one¢ of the
steps  forward that
Japan has made, as it
gave an estimate of
the numbers of people
who are interested in
radio. © Kepstone
View Co,

i

HAND-EMBEROIDERED RADIO HOOE-UP
TABLE COVER. Louis E, Fischer, of St
Louis, is the proud owner of this unique em-
broidered table cover. It has its good points
besides its looks, too. Instead of having to
look all over the house for his circuit diagram,
it is always on the table,

JAPANESE RADIO ARTISTS.
Above i shown the founder of
Takamine Biwa music, Chikufu
Takamine, rendering “‘Ogi-No-
Mato.," What this is in Englizh
we don’t know. On the right
is a trio, Mr. and Mrs. Yoshida
and Miss Makise, Mr, Yoshida
is playing a Shaknhachi. These
artists  are popular with the
Japanese radio fans,

| =

P a
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Left. Amateur station 8BEI owned
by Dr. W. H. Johnston, of Collins,
Ohio, who chats daily with his son
in Cleveland, 70 es: distant, at
station BDGS. Power iz furnished
by a 32-wolt D.C. Delco outfit,
which in turn runs the 500-wolt
motor-generator set,

Right. Station 8DGS operated by Don H.
Johnston, of Cleveland, Ohio. Both the
stations owned by the Johnstons have been
heard in every district cast of the Rocky
Mountains.

ﬁ{..c.
Below. Station KFI in Los Angeles, Calif,, which ‘g;;

is being prepared to broadcast om 5 kw, The entire

station is situated on the roof, which is used for en-
tertaining visitors and artiste

Tommy and Charles Heeden, of At

lanta, Ga., have started in the game

with vim. Tommy is consulting en-

gineer digging out the latest “dope”
b ears and eyes.

e = - s -
s i . = .

(&=
(\" KFI SUPER-POWER STATION OF THE
WEST

HE installation of the new 5,000-watt transmission set on

the roof of the Packard Motor Car Building gives to

California the first of the super-stations. This is the first
station of its type to go on the air, and with the present KGO
in Oakland, gives the State the two most powerful broadcast
stations in the country.

The new station is licensed under the present law to operate
at 1,000 watts. In addition to this, the new station has a special
license permitting it to go on the air at 1,500 watts. From this
point up to the full 5000, the amount of power to be used will
depend on the local existing conditions, as it is not the desire
of KFI to unduly interfere with any future or at present exist-
ing broadcast station.

To compensate for the increased power of the new transmis-
sion set, the towers have been raised an additional 75 {feet,
giving a total height of 225 feet above the street level, making
them the highest structures in Los Angeles, The roof is ready
for the installation of the mechanical equipment, for which

(Continued on page 2130) )
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—The Month [h Radio—

Being a digest of the odd, interesting, more human side of Adwmerica’s greatest indoor sport. 4 treatise on the
fads and foibles and general effect of Radio on civilization.

I I Conducted by W. B. A.

RADIO SHOP
CLERKS EDUCATED

A Sehool for Radio Clerks! This is the
latest in educating the public to the great
advantages and advancement of radio. One
of the big FEastern radio corporations has
decided that its salesmen behind the counter
must know a little more about the apparatus
they have for sale than the price of it. There
is to be much intensive training dealing with
the underlying principles of the art, as well
as an educationul campaign of selling talk
{or the apparatus of the particular brand.
Therefore, the next time vou go into a radio
slore and ask for a left~handed rheostat,
the clerk probably will not have to hold
lengthy consultation with the manager in
order to learn that all rheostats are leit—
or right—handed. The millenium draweth
nigh. ’

The second batch of Metropolitan Opera
stars made their radic debut and the the-
atrical and musical interests are still a long
way from the bankruptcy court—an astonish-
ing condition, according to some of the
savants In that field. As a matter of fact,
quite the contrary. From all reports, the
stars who did the singing, Toti Dal Monti
and Guiseppe de Luca, are quite satisfied
with their efforts, at least after receiving
the monthly royalty check from the phono-
graph record which sponsored their appear-
ance hefore the microplione,

Again the amateurs come to the fore—
and, as usual, in an entirely new feld. John
L. Reinartz, probably the world's most
famous radin amateur, was leard by I'. A.
Mever, of Wickford, England, in broad ¢pen
dayvlight. (It was daylight at hoth stations
anil the waves traveled in the sun all the
way across the Atlantic.) The sucprising

R T R T e e S R L TP TR E TR T 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 nomn-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 May
issue of
**Sciehce and invention”

Loud Speaker in Every Room.
College Radio.
Single Control Receivers. Part 2.
By Leon L. Adelman.
& Giant Radio Mast.
A Portable Vacation Receiver
. By Lynn Matthias,
Does Your Set Radiate?
The Radio Cheater.
A Page For The Novice—Part 4.
By M. Jofe

S P

s
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Radio Oracle.
Radio Wrinkles.

0 A A

thing about the report is that the trans-
miission was carrvied on a wave-length of 21
meters, Reinartz's signals were quite QSA,
as the hams' parlance goes, which is to say
they were heard very clearly.

May the good Lord help the listeners in
the Big Village, known in the headlines as
Gotham, Manhattan, or Little Old N. Y.
A few Sundays ago, the evening found an-
other 500 watts splitting the already crowded
ether around the Woolworth bujlding and
Brooklyn bridge. Station WMCA came on
with a smash—but that is only the begin-
ning.  Adfter the grand opening, with the
usual garnishment of celebrities and program
hors d'ecucres, it disappeared, seemingly, as
quickly as it appeared. But as soon as it
passed out, another station began in its place
with the call 2ZXH, giving programs and
announcing voluminously that they were
testing! WMCA is now on 285 meters.
The mnew station was dividing time with
WSB in Atlanta, Ga, and it is rumored
that the whole situation will result in an-
other job for Secretary Hoover.

SOMETHING NEW
IN STATION DESIGN

Radio fans soon will be listening in to
a new broadcast station to be establizlied
i Buffalo. [Its antenna will he 400 feet
above the street level, for it will be swung
from 4nasts rising from the tallest sky-
scraper in Northern New York State, the
building of the Liberty Bank, recently com-
pleted.

The original intention of the officers of
the bank was to have on each of the towers
a statue of Liberty bearing a Llorch, but
in compliance with the popular demand, they
requested the architect to make plans for a
broadcast station instead.

The bank's new home is, as far as is known
to the architect, the first skyscraper espe-
cially designed to carry a broadcast station.
The steel masts of the station are so riveted
and bolted to the framework f the build-
ing. several floors below the summits of the
towers they will withstand the velocity of
the highest winds which sweep from Lake
frie and the North. The latticed masts
which resemble those of a battleship, and
are unique in design, will be illuminated at
night from flood lights on the roof.

The towers of the Liberty suggest the
Ur-American period, for their outline was
studied from that of a pyramid in Guate-
mala many thousands of vears old, on which
was a temple from which the ancient priests.
archaeologosists say, trumpeted messages to
faithful worshippers. The new station will
send its call, however, throngh the ether to
unseen andiences hundreds and thionsands of
miles cistant.

This bank is 24 stories in height, exclusive
of the towers. and the masts rise 60 feet
ahove their pvramidal pedestals. The studio
13 t0 be in one of the towers and operators
will work in a pent house on the roof.

And talking about Secrctary Hoover:
Recently, colummns of newspaper copy were
turned ottt on the fight in Cincinnati. It

this:  The directors of WL

was like

\ e
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i;“ Radio is creating its own architecturs.
[' ' Above is the plan of a new Buffalo
station.

read the Constitutinn of the United Stales
one night before going 1o hed and became
filled with an idea of their vwn greatness
as citizens. Theyr learned that they had a
perfect right to broadcast when they pleased

Now there is another station in Ciie
nati, the directors of which also know
Constitution and by the same token were
advised of their right to do the same. Tl
result was inevitable,  Worse than  that,
in fact, since both stations were practically
on the same wave. For about two nighis the
listeners were treated to a rarve dish—h
Both stations transmitted constantly
with the hest artists available.

Enter Sectretary Hoover. A representa-
tive of lis departiment was presented witl
a ticket to Cincineati and told to fix things
up. A few words aud the two stations began
to laugh at the situation thev lhad institat
After a good dinner and many words—
friendly—the department awent succeeded
in working out an amicable arrangeiment
wherehy the statlons should divide fime on
the air—and did.

atul

Those who like the choral work of the
Zion City choir as transmitted through the
Voliva station at the citv of the same hame,
will be delighted that thte power input is tn
be. not 500, hut 5,000 watts in the very near
future. All arrangements have been com-
pleted and the super power will be available
to the antenna,

Which calls ta mind the recent
power broadcast vote which w
centlv by Rapm New Before the vear
is over this queztion going to be one of
the greatest importance and will probably
affect the whole future trend of broadcast-
ing. “The My asks for comment.

{Contiitucd on paac 21730

super
as held re-
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“The Dife and Work of

DeForest at his early radiophone. Note the
talking machine.

PART VIII

“ ND you actually carried on in-

telligible communication between

the tmoviug train and your [ixed

stations in St. Louis and South

Chicago?” asked the reporter for the Asso-

ciated Press, as he was interviewing Dr.

Lee DeForest in his room at a hotel in the
former city.

“Yes,” said DeForest.
ator’s log.”” And he tossed a closely packed
envelope on the table by which the journalis-
tic worthy was sitting.

As reporters always do, he opened the
package and looked seriously at all the pages.
They were Western Union telegraph blanks,
bits of Chicago & Alton Railroad station-
ery and all sorts of waste paper, including
used envelopes and the backs of letters. Not
a very imposing bunch of original records,
but the tale of the first communication by
radio between a fixed station and a moving
train was written on them.

On DeForest’s return from the installation
of the stations he had been erecting in the
Tropics for the Navy, he learned that the
Chicago & Alton Railroad was interested in
the work he had done with wireless and had
asked many gquestions about it. Immedi-

“There is the oper-

ately hc started for the officc of the road's
president at Chicago. Tlere he succeeded
i making the necessary arrangemcnots for a
test to be carried out on the fast mail trains
that ram Dbetween St. Louis and the Illinois
metropolis.

THE STATIONS

So, shortly the arrangemen{s were com-
pleted. There already were stations handling
traffic from St. Louis and Chicago, so the
only other installation which remained to be
made was the one on the train.

The standard company apparatus was used
in constructing the set. It consisted of a rec-
tifying detector,a two-slide tuner with head-
phones and a local battery. The antenna
was a lamp cord strung along the length of
the train from tlie observation car where the
set was located, forward to the first mail
car. The instruments were grounded to the
wheels of the car where the set was located.

The train left St. Louis at 11:10 am.
on the first day of the test. It was more
than useless to attempt reception of the sig-
nals while the train was in the station shed
or making its way through the downtown
section. There was so much steel and so
many towering structures that the signals
were effectively shielded; especially was this
the case with the small power being used at
the transmitter and the nature of the receiv-
ing apparatus antenna employed.

However, as soon as the train cleared the
tunnel, just before it reached the river bank
of the Mississippi, the dots and dashes began
to come in. At first they were faint, then
constantly grew louder, reaching a maximui
when the train was moving up the west side
of the river. Then reception remained good
until 1t started inte the Merchant’s bridge
which lies about tliree miles above the station
—some four miles from the transmittey.

As soon as the train cleared the span and
started up parallel with the river on the
opposite side, the signals again came in with
great clarity and remained easily reacable
until the course tool another slant diagonal-
ly from the river. Hecre the signals again
became {faint and almost inaudible. “The
operators thought the test completed, not
expecting to hear the home station again on
the trip. This was not the case, however.

At Granite City, some 25 miles from
St. Louis, the signals again became audi-
ble. And the notable point was that the

.f/f

The bulb was enclosed for the sake of secrecy.

L\ An early complete audion receiving unit.

(,%

track bad again come baclk parallel and near
the river. They remained in communication
for several miles more.

Two factors made themselves apparent to
DeForest when he examined the reports of
the operators in charge of the train instafla-
tion. First, that the Mississippi was acting
as a wave chute and carrying along the im-
pulses on its bosom. Second, that the steel
bridge structure, which was of course
grounded, acted as an especially effective
shield, stopping any reception of the waves
through it. He also found that the recep-
tion was in proportion to the bonding of the
rails, so proving again that an effective
ground was absolutely essential for the best
reception.

The same experiments were carried out

The old

Shades of old time interference!
DeForest spark gap at the Manhattan Beach
station.

from the Chicago station with practically
the same results. The signals disappeared
both ways where the rails were Insulated for
the Dblock system which the railroad em-
ployed. This condition reduced the avail-
able ground to the two lengths of rail upon
which the wheels of the car happened to be
resting.  And observations tell that usually
the railroad is laid in gravel and ballasted
with rock. Not an exceptional ground con-
nection.
ONLY TWO ELECTRODE VALVES

It might be well to note here a little in-
cident in connection with the two electrode
valve. It was about this time that the De-
Forest Company sold the first and only two
dual electrode tubes for wireless reception
m this country. They were installed in the
Brooklyn Navy Yard at that station and gave
excellent results. However, the three elec-
trode audion was well on its w y to perfec-
tion and so no other of the .wo electrode
type was either made or installed.

In the early part of the year, the companyv
decided that it would be a good point for
the advancement of the art in general if they
could establish and check the transimission
of a few trans-Atllantic messages. As soon
as the decision was made, DeForest was im-
mediately plunged into the work of making

Biography vecorded by W, B. Arvin of Ranio News, under the personal direction of Dr. DeForest.

Copyright, 1923, by E. P. Ce.
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the necessury  arrangements.  The famous
old station DIF at Manhattan Beach was
working regularly, and it was given the task
of caring tor the American end of the work.
Del‘orest began planning for the station
Europe which was to be placed on the west
coast ot Ireland. Since the affuir was to b
only a test, it was dacided that the erection
of 4 permanent installation would be more
costly than the beneht received would war-
rant.  Consequently, Del arest set about o
find another method of transmining and re-
ceiving the test than through the usual svs-
tem of triangular towers and anteina.

It happencd that about this time Dr. Alex-
ander Grahum Bell was performing some
work in acrenautics,  He had devised a sort
of tetrabedral kite which had exceptional
strength and litting power. [t resembled
more than anything else a great picce of
honevcomb, the cells of which were three
mstead of six-sided. DeForest came (o a
working agreement with Dr. Bell and the
leites were made. So Delrorest shipped for
Ireland with his lites and the necessary
receiving  apparatus.

It was in February that he and his assist-
ants arrived and began the actual work of
srecting the station,  The antenna was hbuilt
with flexible wire.

-

The custom was for the men to go out
in the afternoon and fly the kites, then re-
turn to the hotel and take a few hours' rest
before the time appointed {or communica-
tion. The difference in time between (he
two stations forced them to carry out this
part of their work well after midnight. And
many times they would arise in the cold
gray night, go over to the station only to
find that since the afternoon the wind had
died down and the antenna, instead of rid-
ing high, was stretched out over lhe various
hedges, fences and barns of the countryside.
This happened night after might, but they
kept after their goal and finally received
the first message across the greal expanse
of the Atlantic ocean, April 11, 1906.

And with it, they removed tliemselves baclk
to the United States. They gathered up
their apparatus, the kites and their havgars
—they were so big that they had to be put
in hangars—toolt their notes and returned to
ather fields of endeavor.

LOW ANTENNA

Upon his return to New. York, he found
some improvemenls necessary at the Con-
necticut station of the comwpauy. Without
taking so much as a day’s rest, he went im-
mediately to the statron and made the neces-
sury repairs.  And while there, doing some
testing, he had occasion to use a long, low
antenna.  He strung a long anlenna on top
uf some miscellaneous poles which he found
in the equipment of the station and attempted
reception. The results were astounding.
This was not enough, He took the antenna

off the posts and using insulated wire, laid
it on top of the earth, so that he could more
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nearly place it in the

proper direction. The
results  almost  sent
DeForest w write a

naper for eone of the
scientific societies.

They were, o say
the least, astonish-
mg.

Always before, the
main pomt m the an-
tenny, according to the
tenels ol the art at
that time, had been its
height above the
ground. And herc he
had discovered that it
Wds 1ot oeven eces-
sary to elevate the an-
tenna at all. In fact.
at the completion of

Pp—

A typical aerial sys-
tem of the DeForest
systemn stations.

the msulated wire ex-

periment. in order to

check his results and at the same tme to
malce any nrther discoveries as to the actual
nature of the waves, hie substituted a bare
wire for the insulated onc and found the
same results so long as the wire was Jaid
on dry, sandy soil.

Betore he had completed these investigu-
vons, e was called o the Toronta station
in Canada.  This installation was working in
conjunetion with another at Hamilton, hand-
ling a great deal of traffic and makig quite
a name for the company and its stations.
Some improvements were needed and De-
[Furest was on lis way there (o see what
changes, it any, were needed. The stations,
he found, were seemingly fghting a dead
spot or sonle interference, as it was called
then, between them. He set out to make
some tests in the field.  Of course, there was
no provision made for his erecting antenna,
so he fell back upon the low antenna method
he had just discovered. It could not be
placed upon the ground, however, on ac-
count of the condition of the weather. So
he placed his wire on the hottom cross-arm
of telephone poles. TFor a ground he used
the rails of the railroad (he was making the
tests along the right of wav of the main
line between the two towns, the most direct
route, and, therefore, the one presumably
traveled by the wireless waves) or 1 some
cases to the limb of a skinned hush or small
tree, when the track did not work so well.

And here is where he made a second dis-
covery—or at least had it under his nose.
He found that the wires of the telephone and
telegraplh, on the poles above his antenna.
served as a "wave chute” allowing the most
extraordmary reception of the signals, He
checked the effect by removing the antenna
away from them and still leeping its direc-
tional property. No matter how carefully
the other antenna was pointed toward the
transmitting station, the re-

/4

under the telephone wires dor strength of
signals. :

Wired radio? Possibly this is the first
case of it in the history of the art. Though
the primary laws of its use were not promul-
gated as a result of the experiments, it can
hardly be denied that the principle was in-
volved.  The comparative test showed it
plainly and there is no other means which
can be used. And as corroborative testimony,
there 1s the entry in Declorest’s note book
to the effect that the telephone and telegraph
wires acted as a “wave chute.,” (U. S. Pat.
1.101.533)

But it might he noted here that DeForest
took out a patent on both the low antenna,
the .anteuna lying on the surface of the
ground and the antenna strung along the tele-
phone poles. The claims cover the direction-
al effects, too.

Then in the early summer, shortly after
his return to the home office in New York,
came the second great disappointment in his
life. The company had, under the financial
direction of Mr. Abraham White, its presi-
dent, gotten itsel{ into serious financial diffi-
culties. He had, in order to make a bit
more out of it, fallen mto the ways of pro-
motion schemes, it i1s said. DeForest, when
he first learned of it, immediately made plans
for withdrawal, Reports were published in
the papers of the time that White had ob-
tained control of both the Marconi Compauy
stock in this country and that of the De-
[Forest Company and intended to amalgamate
them into one huge corporation. He had not,
evidently, gained as much control of the
Marconi interests as he thought, for the

morning following this statement the same
(Continired on page 2182)

The first radiophone was used commercially on the
Lackawanna ferry-boat crossing the Hudson.

sults could not compare with
thuse when it was placed (
!

TG UG e e ier

At the right is
cne of the first
radic wave-
meters ever
constructed
built for De
Forest.

L
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Hotel Furnishes Radio for (ts
Guests

By C. BROWN HYATT

The Robert Morris Hotel in Philadelphia has started something—it has

made radio available to its guests,

HE impossibility of furnishing a radio

set for every guest of a hotel, or even

one-tenth of them, is obvious under the
present development of the art. However,
the managers of the Robert Morris Hotel
in Philadelphia, having seen the advantages
of providing their guests with the wealth of
free entertainment which is afloat in the air
most of the time, set about, while draw-
ing the plans for their hostelry, to find a
way of making it possiblc for their guests
to have radio at hand while staying in the
hotel.

% T
i

Guests staying in tne hotel have only to call the telephone operator
in order to enjoy the best.on the air.

The logical course, they thought, was to
call upon one of the large corporations deal-
ing in radio. This they did only to find that
there was no plan worked out for such an
installation and that it would require the
services of several high-priced engineers and
a great amount of time to work out the de-
tails. The prospect looked so dark that
they were almost decided to let the project
drop when a young local engineer volun-
teered his services.

The result of his work on the scliemme Is
shiown i the accompanying photographs and
the simple methods he employed in the in-
stallation are fully described below.

It was decided that a multiplicity of sta-
tions was not to be desired, that it would
be much more simple of operation and sturdy
in practice if the installation were to oper-
ate on two or three stations. It was then
only a matter of selecting the stations from
which it was wished to receive.

The second point considered was to allow
the telephone operator to operate the neces-
sary controls.  Oue central racdio station
was installed on the roof of the lotel and
a system of remote controls devised where-
by she could he in control of the set. The
set 1tself was arranged to operate on two
wave-lengths—four  stations  available on
them—and the coatrol at the switchboard
arranged so simply that even a child could

operate it. Fig. 2 shows the control for the
operator.
Through this system, loud speaker or

head-phone service is available in every room
of the hotel during all the time the sta-
tions are on the air. It is only necessary

Others must follow.

for the guest to pick up a pair of phones
installed permaneatly in every room.
THE APPARATUS

In order to obtain an efficient station, it
was necessary to locate the set on the four-
teenth floor and place the controls oun the
first floor, operated by the telephone operator
at her switchboard.

In this manner, by a system of relays, it
was possible to construct an apparatus which
would not require an experienced operator
to tune or maintain.

The difAcully of tuning different wave-
lengths was solved by using (in this case
two wave-lengths gave four diffcrent sta-
tions) two single pole double-throw relays,
represented by 16 and 17, Fig. 1. These
relays are actuaied through switch 19, Fig. 1,
and an opening and closing switch 2, Fig. 2,
located at the teleplione switchboard.

The contacts of the relays are connected
to the tuning circuits &, 10, 21 and 23, Fig. 1.
Different wave-lengths are thus obtaincd
from the telep 1one switchboard.

Switch 18, Fig. 1,
changes the tuning cir-
cuit from the auto-
matic controls to an
external manual oper-
ated set to be used
when special reception
15 required.

In order to obtain
selective tuning, the
lateral wound induct-
ance coils were con-
structed to oscillate
at their respective fre-
quencies. Thus only a
minor adjustiment s
required which is ac-
complished by small capacity condensers 11
and 12, Fig. 1.

The primary and secondary coils of the
oscillators are coupled very loosely, due to
their oscillation period. In this manner very
clear reception can be obtained. With the
addition of more sets of relays and oscilla-
tors, it is possible to receive any number of
desired wave-lengths.

Fig. 2,

Showing the control board, Switch 1 operates the relay
for actuating set No. 1, while switch 2 controls set 2.
the “A™ and “B" battery connections.
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P ke
Fig. 1. The receiving set for the hotel installation
is panel mounted so that the whole unit is self
contained, even to the battery and the plate
supply. It also makes for more convenient
repairs and allows absolute ease for making
the wave-length adjustments for the stations

to be received.

Two amplifier panels are used: Oune for
the loud speakers and one for the head-sets
in the rooms by connecting the primaries
of both frst audio transformers in parallel
and then the circuits are amplified sepa-
rately.

BATTERY CIRCUITS

A compound relay 1, Fig. 1, incorporates
the features of turning on and off the set
and charging the “A” and “B” batteries in
such a manner that they are fully charged
at all times. This relay is actuated by switch
3, Fig. 2, of the remote control panel oper-
ated at the telephone switchboard by press-
ing the white button which energizes the
closing solenoid, thus closing the relay.

When this relay closes, the “A"” battery
circuit to the flaments is closed, and the
“A" battery charging circuit is turned on.

The “A” battery is now charged at the
same rate as its discharge plus a 3 per cent.
overcharge to compensate for the battery
(Continued .
on page

2114)

3, controls
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ANNOUNCEMENT

R.ROBERT E.

LACAULT,

who for the pasz
four years has heen
Associate  Editor  of
Rapro News, has re-
signedd from the edi-
torial staff for other
endeavors.  Mr. Lu-
cault has been fuor
some time engaged in
radio researcli work,
and  recently decided
to devote all his ener-
gies to it. Mr. Lacault
has contributed not a
little towards the edi-
torial success of Ranio
News, and it is with
regret that we see Mr.
Lacault leave.

The duties of the
Associate Editor have
been taken over by
Mr. Sylvan Harris,
B.S. in EE., AM.
I.RE., AILEE. Mr.
Harris, an accom-
plished radio engineer,
needs no introductinn
to readers of Ranm
News. He has con-
tributed a number of

ROBERT E. LACAULT

SYLVAN HARRIS

excellent papers to this
magazing, as well as
to other magazines
throughout the coun-
tryv. He was formerly
technical editor of
Radiofayr of Philadel-
phia. Mr, Harris is
a graduate of the Uni-
versity of Peunsyl-
vania. He is an ex-
pert on modern radio,
having done a great
deal of valuable re-
search work in lis
former positions.

His recent scientific
papers on ‘“Analysis
of Condenser Resist-
ance,” several of which
have appeared in Ra-
pI0 NEws, have been
widely commented up-
on in radio circles.

Mr. Harris is also
the co-author of a new
method to determine
condenser losses.

Several new radio
circuits developed by
M. Harris will be
published shortly in
Rapo News.

construction of ha made sets, Rapio NEwS

is offering prizes amounting to FIVE HUN.
DRED DOLLARS for the best home-made
sets suhmitted according to the rules below. There
are, of course, hundreds of experimenters all
over the countrv who-are working day and nigat
on the construciion of sets, but there are doubt-
less as many more wio would do some valuable
experimenting if offered any encouragement.

Therefore, In order to strengthen the desive
for knowledge and experimenting for both the
old-timeir and the beginner, Rapio News has
offered the aunnounced cash prizes.

In order to judge fairly, the judges will con-
sider the merits of each set in the following
manner and rating.

NOVELTY. 10 per cent.

DESIGN. 20 L.

WORKMANSHIP. 20 per cent.

RESULTS AND EFFICIENCY. 50 per cent.

The definitions of these terms follow:

NOVELTY. Special design of parts, or novel
features, switches. jacks. etc., that will add to
the general efficiency of the set.

DESIGN. Style of circuit uszed, general layout
of apparatus on nanel and baschoard and sim-
plicity of construction.

WORKMANSHIP., This will include the gen-
eral appcarance of the set, the neatness and elec-
trical efficieney of the wiring. and the sinoothness
of operation of woving parts. as cotors, con-
densers, cte.

RESULTS AND EFFICIENCY. This will in-
clude the general operuting efficiency of the set.

IN order to encourage experimenting and the

&l

The sets will he tested in the Laboratovies of
Rapio News either on 3 leop or putside antenna,
as the builder may specily.  The judges wilt be
the stafl of Rapio ‘s and the staff of
Rapio News Laboratories; the chairman will be
Mr. Hugo Gernshack, the editar of Rabio Npws,
Each judge will vote upou the relalive merits of
cach set on tbe basis outlined above and the scts
that receive the highest perceninge in cach class
will be awarded the prizes. These deeisious will
he Gnal.

Any sort of a set may he eptered in the Cone
test—from a erystal set to 5 Super-Heterodyne—
and each set will have syual chance. The

$500 Home-made Set Contest

question of range will be taken into consideration
and performance of cach set will he considered,
not on freak range, but on consistent results and
quality of signals reegived. Standard tubes will
be used in testing the sets in thc Laboratories,
unless the huilder specifies otherwise.  Also, two
dilterent makes of standard loud speakers will be
used on every sel to test the quality of repro-
duction, B

Afl sets will be judged in their own class de-
pending upon whether they use crystals, one
tube, two lubcs, ctc.

In the manuscript accompanying cach sct
there should be specified what plate voltage
should be used and any other uscful information
that will enable the judges to see thc receiver
working under its best conditions,

Prizes for the $500
:  Home-made Set Contest

PR

First Prize .................. $200.00

Second Prize ... ............. 100.00 =
Third Prize ... ........ ... L 75.00 :
Fourth Prize ................. 50.00 ¢
Fifth Prize .................. 35.00 :
Sixth Prize ......oovvuriiiii. 25.00 i
Seventh Prize .. .............. 15.00 £

e S

RULES OF THE CONTEST

1. A manuscript of not over 1,000 words, des-
cribing the set, must accompany every set entered
in the Contest.

2. Contestants may enter move than one set in
the Contest,

3. All manuseripts should be typewritten or
clearly written in ik and all diagrams should be
clear cnough to show all details. No penciled
matter is allowed. The type of circuit should be
mmentioned in the manuscript and a complete des-
cription with sketches of any speeial bome-made
parts or wunusual features embodied in the set.
All manuseripts must be mailed fat. No rolled
manuscripts  permittecd.

4. All prizes will be paid upon publication.

5. Should two contestants submit identical sets,
thus tying a prize, the same prize will be awarded
to both.

6. Excluded from the Countest are radio manu-
facturers and the publisher's employees and mem-
hers of Lhcir families.

7. Each set should he accompanied by a
phatograpl of its builder, and should be of at
least postcard size.

8. Sets should be very carefully packed and
tubes, hatteries or similar accessories should NOT
he sent.

IMPORTANT
GENERAL INFORMATION

9. Refore sending in your set, be sure that
the binding posts are correctly marked or labeled.

Put your name and address on a tag and tie
the tag with a string to a Dinding post or other
projection on the outht.

DPacking is most important. Too many times
scts have come to us smashed up. For that rea-
son, all sets must be shipped to us packed i
wooden hoxes. TFirst wrap up thc set in a good
grade of packing paper. then place excelsior all
around the set, Make sure that no cxecelsior gets
into the Instruments. This alone will not help,
though, if heavy instruments, such as audio
frequency transformers, cte, are not screwed
down with strong. stout screws to the baseboard.
1f a transformer is ripped off in transit, it is
liable to smash other instruments, making it im-
possible {or us to test the set,

Sets which have little chance of winning prizes
arc the following:

Sets crudety assembled, using poor iustruments.
wooden panels instead of bakelite or radion
panels. slipshod work, loose eoils, ete.

10. Any ton-prize-winning manuscripts pub-
lished will be paid for at the regular spaee rates.
Rejected manuseripts will he returned after the
close of the contest.

11. This Coutest eloses in New York on May
20, 1925, by which time all eatries must he in
New York

Address all eommunication: and Dboxes to
Editor. Home-Made Set Contest, c/o Rapto NEws,
53 Park Place, New VYork City,
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The Monoprhase Circuif

Ravio NEws is happy to present a new set incorporating a novel method of coniroliing oscil-

Showing the front panel view of the new monophase receiver.
over the first dial.

N radio reception, improvements invari-

ably come through the attempt to force

each piece of apparatus forming Lhe

whole to work at greater efficiency. The
best set, that is, the one which will bring in
the most DX and at the same time give the
clearest and most pure reproduction of
sounds, is the oune in which every component
is functioning at its best.

This line of investigation—constantly
working toward deleting the losses from each
piece of apparatus—has been responsible for
all the recent advances in the field of radio
frequency amplification design. From the
old transformer coupled stages wc lhave
progressed to the tuned steps, and then to
the neutralized type. Each of these advances
in design served to eliminate some particular
loss in the set. The transformers were -
efficient in their transfer of . energy from
one stage to the next. Consequently, some
designer conceived the idea of substituting
the tuned method of transfer for the old
transformer method.

CONTROL

Here another difficulty arose. Something
had to be done to control the oscillating
characteristics of the tube, since the small
inter-element capacity aften forced it into
oscillation on accouut ol the proximity of
wave-length values between the grid and
plate circuit of the tube. A losser in the
form of a potentiometer was inserted in the
circuit to damp out these unwanted oscilla-
tions.

Then along came the Neutrodyve with its
neutrodons whiclh served the same purpose,
i e., to stop the deleterious cffect of the
capacity of the tube. This method was n-
finitely more effective from tbe standpoint
of operation than the old potentiometer
method of controlling the tube.

By FRANK H. DALET

lation in radio frequency amplifiers.

Note the small adjusting knob

_Then, independently and about the same
time, the superdyne principle was brought
out. This method is nothing more nor less

HE MONOPHASE sct described

" in this article was constructed in
the Ravio NeEws [aboratory and was
subjected to a very thorough test. The
operation was tvery satisfactory, and
we reconunend it to our readers as an
wnteresling and promising circwtt for
e.vpertment, :

It is exccedingly selective and does  :
not radiate when  properly adjusted.
Considerable care should be exercised
in adjusting it, however, for if the ad-
Justment is not nade properly it be-
voimes a powerful squealer.

The set can be logged wery accu-
rately, and will brmg in all the DX
that one could destre. In fact, it com-
parcs very favorably with any set we
have heretofore tried. The selectivity
was such that it was an easy matter
to tunc in WEBH (Clicago) through
IWHN (New York), a diffcrence of
10 wneters wn wave-length, and a dif-
ferenee of onlv hwo divisions on the
dial.

Many distant stations were logged
i the Rano NEws laboratory, which
happens to be located in a very un-
favorable spot for suclh testing, on ac-
count of the shiclding cffeets of the
large steel buildines, in downtown

New York—EDITOR.

than reversing the tickler so that its power
is turned back into the grid circuit in the
rewverse direction. This serves to damp out
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the signals rather than build them up, as is
the case in the ordinary regenerative set,
But, in order to make the radio frequency
tube operate at its greatest possible eff-
ciency, its plate circuit is tuned so that some
regeneration is obtained and the tickler is
used to control the oscillation characteristics
of the tube.

This circuit is one of the best, tube for
tube, that has ever been brought out. The
great difficulty with it and the reason it
has never gained a wide popularity was the
trouble encountered in operating it. A great
deal of practice and patience is necessary,
and the ordinary broadcast listener, when
he has a family that wishes to enjoy  the
product of the radio set, is loath to install
an instrument so fraught with difficulties.

Now comes aun improvement on the super-
dyne principle whicl circumvents the diffi-
culties encountered in the original and at
the same time retains the greater part of
its efficiency. .

This is the Monophbase described in this
article, ’

Tirst will be discussed the theory upon
whicl the circuit operatcs. in the sccond
place: the coustruction of the set and then
its operation.

It is well known that when several stages
of radio frequency amplification ave em-
ployed in radio receivers there is a tendency
for self-oscillation to occur in {he circuits,
This is due to the feeding hack ot radio fre-
quency energy from the plate circuit of a
tube to the grid circuit of any other tube,
or to its own grid circuit. The coming
signal voltages, therefore, act as a trigger,
releasing a large amount of energy stored
up i the “B” batteries, which teuds to drown
out the signals and at the same time radiate
energy from the antenna connected to the
receiving station.  This radiated energy
causes considerable annoyaice to neighbors,
as well as preventing them from receiving
the signals they desire.

FEED-BACK

The feed-back of evergy referred to
the paragraph above was accomplished either
through the capacity existing in the tubes
or through magnetic coupling between coils
in proximity to one another. There are, in
general, three ways of preveuting this feed-
bacl : ziz., the introduction of resistance mio
the oscillatory circuits, neutralization of the
tube capacity or magnetic coupling, introcduc-
tion into the circuits of electro motive forces
which have a polarity (or phase) oppnsed

“to that of the incoming signals.
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Dimensional details of the panel. This layout affords ample convenience 3%“ . 4” .

in wiring and gives a pleasing symmetrical effect,




Radio News for May, 1925

© 2
\

The Monophase in
full dress. Nos. 1
and 7 are the au-
dio transformers;
2, flament rheo-
stat; 3, switch; 4,
variable conden-
ser; 5, coil con-
trol; 6 and 9, by-
pass condensers;
8, grid leak and
condenser; 10, pri-
mary wmdmg 1%,
bucking coil; 12
and 13, secondary
windings, and 14,
the variable coup-
ling bucking coil,

The last method is that emploved in the
superdyne recciver and is also the method
which has been cmployed in this receiver.
There is a difference, however, tn the way
m which the circuit stability is accomplished,
for in the superdyne this so-called “negative
feed-back” is accomplished by coupling a
coil in the plate circuit of a stage to a coil
w the grid circuit, whereas, 1 the Mono-
phase systemn the coupling is berween a coil
in (he filament circuit and the one in the
grid circuit.

The fundamental circuit diagram 1s shown
in Fig. 1. Here the common termmal (the
negative filament connection) is broken and
the feed-back coil connected across the brealk.
‘The polarity of the feed-back coil i1s to be
made such that it will prevent self-oscilla-
tion: that is, when the sct is put in use, the
amplification should decrease as the coupling
is wncreased.  When the coupling is loosened
the amplification will gradually increase up
to the critical point, at which oscillations
will occur.

It has been generally noticed that in re-
generative receivers, more especiully of the
tlitee-circuit tuner type, changes 1 the
tickler coupling will change the setting of
the tuning condenser.
however, the coupl ing between the {eed-back
coil and the coil in the grid circuit is made
very loose, so that the reaction between the
two circuits is very small.  This loose
coupling prevents the tuning circuit from
heing appreciably affected by the setting of
the feed-back coil, so that the tuning of the
set will always remain nearly constant.

IFig. 2 shows the complete wiring diagram
of the set. -Three such feed-bhack coils are
wsed, one for each stage of radio frequency
amplification and one for the detector circuit.
One might think that by using so many

+B'

= L
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FIG.1

In this arrangemeut, .

adjustable parts, the operation of the set
would become very complicated.  Such 1
not the case, however, for it will be found
that two of the feed-back coils can be lelt
untouched once they are adjusted, so that
the number of hmning controls in the set is
reduced to the three condenser dials and one
dial for adjusting the first feed-back coil
or compensator.

The idea is that (he second stage of R.IF
amplification is adjusted on the long waves.
so that, as the feed increases with the short
waves, there will be less tendency for oscil-
lations. That is, the set is tuned in on the
longest wave il 13 desired to receive, say
600 meters, and the second and third compen-
sating coils acdjusted carefully to the point
at which howling just ceases. After this,
they can be left alone, for ot all wave-
lengths shorter than this there will be less
tecndency for seli-oscitlation teo occur, on
account of the increased negative feed-back
on the shorter wave-lengths.

AMPLIFICATION

The amplification in these stages will
always be high, however; in fact, it will be
very close to the amplification obtainable at
the critical point, for exceedingly small ad-
justment of the compensators is necessary
to start or stop oscillations. Alter the second
and third compensators are properly adjusted
they are to be left alone and tite circuils can
be brought up to the critical point by manipu-
lating the first compensator alone.

The photographs show the arrangement of
the apparatus in the set. There is nothing
unusual in the general layout, except that
the spacing between the several coils is
rather generous and the rest of the appa
ratus must be ol good design. The audio
frequency end of the circuit is the sanx
as usual,

Left: Circuit diagram which

is the principle of the mono- arc

phase. As can be noted, a ASTURNS

reversed feed-back ¢oil is in- \

corporated in the filament
circuit,

W

Right: Details of the radio

frequency <coupling  trans-

formers. Two of the frst

type and one of the second
are needed,
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There 13 an interesting point in connection

with the placing of the [eed-back coils
which deals with their position with respect
to the secondaries of the luning units. It
wiJl he noted in this circnit that the com-
peasator is placed at that end of (he sec-
ondary coil which is connected to the fila-
ment.  There is a very good reason for this,
it being that the controlling is done at the
low potential end of the coil, and the ad-
justment of the compensators will not he
so critical.

Uhis is contrary (o the general practice of
placmg ticklers at the grid end ol the c0|1
but this latter is done in cases where it is
desired to increase the rcgeneration by tight-
cning the coupling,  Again, it must be re-
membered  that the (hird winding is not
similar to the reversed tickler in the super-
dyne, bul it does crcate a bucking IE.M.I7.
which acts against the oscillating circuit and
produces a tendency toward damping. It
will be remembered, too, that the conplmn
must be loosened in this circuit to increase
the regeneration. It is at once evident thut
Weoare not Wwying to increase regeneration.
The only regeneration that will exist in (he
receiver is that which it inherently possesses
due to the natural tendencies of radio fre-
quency amplifiers.

We arc thus merely taking the radio fre-
queney amph[m as it is zm(l reducing  the
seriousness of ils great important fdult by
making this fault controllable. The potentio-
mcter (Iocs lhns, and so do many other de-
vices that are in nse, but in this case the
eficiency ol reception is not reduced, since
we are not introducing a resistance loss in
the circuits, bt an glectro-motive force in
opposition 1o the self-generated oscillations.

A
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The construction of the coils to be used
in this receiver is a very unportant ome.

The general construction can bhe readily
learned by following the text of this article
with one eye and the sketch shown in Fig.
3 with the other.

CONSTRUCTIONAL

The first slep in assembling this receiver
is to procure thie best of the necessary ma-
terials. A 7 x26-inch panel and a 7 x24-
incli baseboard are fastened together in the
customary mauuer, after the panel is drilled
with the unecessary holes, as shown in the
diagram.

The construction of the radio frequency
transformers is not a dillieult one. Three
bakelite or lard rubber tubes 214 inches in
diameter and G inches long are required.
Therc are wound 45 turus of No. 22 D.C.C.
wire. A G-turn winding of the same size
wire composes a primary winding ¥§ of an
inch from the first winding. The secondary
winding is then continued for another 45
turns. The compeusating coil is next placed

ISCOURSING on radio as a vocation,

Dr. J. H. Dellinger, Chief of the
Radio Laboratory of the Bureau of
Standards, recently said: “The idea that
radio offers a short cut to wealth with little
worle can be dismissed at oncc. There need
be no ‘forty-niners’ rush to the ‘gold fields’”
he continued, explaining some of the mis-
takes which prospective engineers, salesmen
and mventors mav make, uuless they pause
before they leap into this world wide industry.
“Radio 1n its various phases has become a
large and expanding industry. At the pres-
ent moment there mav be a slightly greater
return for those engaged in constructing,
engineering, selling and otherwise creating
radio goods, than in other fields. But it by
no means follows that the same skill or
initiative or brains or personality or worlk
put into radio will vield more money than
in anything else during the next 10 years.
Tt has been said that the opportunities in
radio are a thousandfold greater today than
10 years ago. Yes, but if there are a thou-
sand times as tnany people in it, the oppor-
tunity for each one is now exactly what it
was then. The laws of supply and demand
work rather fast. I am somewhat inclined
to think that at the present moment people
are going over into radio a little faster than
the total number of existing opportunities
warrants. This opinion may be wrong; a
similar opinion might have been held of the
automobile industry five to 10 years ago,
and vet the automobile industry is by ne

g Wy W W
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on the tubing and consists of six turns of
wire wound in the opposite direction to that
of the other windings. Two small brackets
are used to fasten the radio frequency trans-
formers to the baseboard.

The above description pertains to lwo of
the transformers, the third being slightly
different in that the compensating coil, in-
stead of being wound on the tube itself, is
placed on a small rotor at one end of the
tube. This rotor is a piece of bakelite tubing
two inches in diumeter and one iuch loug,
at one end of which is placed the six-turn
winding. It is not necessary that the wire
be wound in any specific direction, since the
coil can be readily turned through 180 de-
grees and thus change its polarity.

The wiring of the receiver is not very
difficult, since there are no set rules, except
that careful work brings good results. In
case trouble is experienced from the begin-
ning, the comections te the compensating
coils should be reversed one at a time until
the undesirable oscillations are eliminated.
It will be found advisable to place two by-

Radio As A Life Work

means today strewn with the wrecks of
blighted careers.

“Considered as an opportunity to do satis-
fying work and to give service, radio has
great attractions, Bear in mind that radio
as a vocation is very different from radio as
an avocation. As an avocation or diversion
radio has its greatest hold at the present
time. Indeed, one disadvantage of radio as
a vocation is that you are thus denied it as
an avocation. I know some people won't
agree with me on this. They think they can
work at radio all day and get their diver-
sion from it in the small hours of the night
too. But, of course, a person’s interests and
thought are bound to become one-sided when
he denies himself the relief that a true avo-
cation supplies.

“Probably the chief satisfaction that the
worker in radio derives is the certainty that
he is in a growing, a valuable and an appre-
ciated service. Only a few years now until
world-wide telephony will be a reality. By
a combination of wire and radio, people will
converse across the oceans, and regular
ineans will be provided to broadcast impor-
tant speeches that will be heard simultane-
ously in every country on the globe. What
further achievements there will be, only the
imagination can cugeest. Whether a worker
be engaged in rado science, engineering,
selling, publishing, operating or program-
ming, he can feel that his contribution to
these conquests is an essential one. Another
fine thing about work in radio is that it

The monophase receiver employs the above wiring
diagram.
is very sharp in tuning, gives great amplification

Tests have proved conclusively that it

and is very selective.

pass condensers across the “B” battery and
also to use a 00025 mid. condenser between
the grid and plate terminals of the last audio
frequency ameplifier tube.

It was found that 20-ohm rheostats, of
which three are required, gave the necessary
critical adjustment and added remarkably to
the sensitivity of the set.

As regards the selectivity of the set, it is
safe to say that it surpasses the majority of
those on the market today. In sensitivity,
too, due to the exacting values of the appa-
ratus used and the correct engineering prin-
ciples involved, the receiver stands as a big
step in the development of tuned radio fre-
quency sets.

As will be noted, the coils are [ully 614
inches apart, reducing 1o a minimum the ten-
dency towards inter-stage coupling with re-
sultant oscillations. Two stages of audio
frequency amplification will be found to give
more than sufficient volume, it being neces-
sary to incorporate a by-pass condenser
across the grid and plate terminals of the
last tube.

leads inevitably to a widening of the horizon
and a viewpoint not limited by national or
any other boundaries. As the radio waves
themselves spread out into all lands, so must
the thoughts and plans of the worker in any
of the branches of radio.

‘Tt is only when we consider the several
branches of radio that we come really to
think definitely about radio as a vocation.
You can't very well just go into radio. It
must be radio operating. research, engineer-
ing, broadcasting, manufacturing, selling or
publishing. The interest in radio is so great
that an unlimited amount of information has
become available, in magazines, in bools, in
schools, to all who wish {o become learners.
What a person can learn in any of the fields
of radio work, first from these sources, an:l
second from his actual experience in the
job, is limited solely by his capacity for
absorbing information.

“Formal training is a great help to the
worlcer in any of the fields mentioned. Not
that the college or school course of itselt
makes the man or brings greater rewards.
It simply gives a greater knowledge of the
subject and a broadcr grip on the implica-
tions of the subject and its place in the
whole scheme of life, so that the frained
man can more readily profit by new devel-
opments and perform services of real value
in unforeseen circumstances and thus take
advantage of opportunitics. The particular
branch of radio that one should enter de-
pends on his natural bent
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ADIO NEN'S Ay pricvileged to present

here exclusively fhe loy of Mﬁ C. .
Williams, Radio 9CS0, who was in charge
of the radio nstallation at Cawe City, Ky,
e cannection with the recent Collins dzsasr‘m.
He gives full deiails of the work that was
done and the methods wsed.

HEN there is dire danger, radio

usually finds a place in the scheme

of rescue. So it was simply mare

than logical that the newspapers
carried accounts of the radio installation
which kept the anxious watchers who held
vigil outside the cave-prison of Flovd Col-
fins, hopeful and working.

But none of the daily press carried a de-
scription of how the installation was made
or operated. Below I present a full radio
log of the days preceding Collins' death
and how radio played so important a part,
keeping the rescuers hopeful, and advising
the doctors constantly of Collins' condition.

Mr. Lane, who has charge of the Delco
fighting system at Sand Cave, called me
over the telephone and asked if 1 could use
anyv racio apparatus or amplifiers on the
Lighting circuit running back to Collins. so
as to determine whether or not he was mov-
ing or living. Ile advised that a 25-watt
tamp in a weather-proof socket had been
placed on Collins’ chest with blankets over
and underneath the lamp, and that the cir-
cuit had only this one lamp in it inside the
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Radio [n the Cave Disaster

By C. W. WILLIAMS, RADIO,9CSO

This layout shows g-—aph-
3 1cally the role of radis
in the recent Collins traz-
edy. At the top is the
electric generator; a map
of the cave is in the cen-
ter; a hook-up of the
radio arrangement used
! also, and a picture of
Collins at the bottom.
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cave. He also stated that the connections
where the weather-proof socket was con-
nected to the No. [0 insulated copper wire
from the lighting circuit were very loosely
made up, and Lhis is the point I worked from.

CONNECTIONS

I took the following apparatus back in
the cave far enough to be away from any
outside noise, cut the lighting wires and
connected up the apparatus as shown in the
accompanying diagram. The apparatus u§ed
was a three-stage power amplifier, using
201-A tubes with 90 volts on the plate and
6 volts for filament from storage battery.
The wires going to the lamp on Colling’
chest were connected in series with the pri-
mary of a G-E audio frequency transformer
and four drv cells, 6 volts and a milliameter
as per diagram. The secondary of the tran--
former was then connected to the input of
the power amplifier and headsets connected
to the output of the amplifier.

After determining that all connections
were good at the end where we were test-
g tand that there was nal a connection or

(Continueed ou page 2171)
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Above is the completed

five-meter transmitter.

Note the milliammeter in

the plate circuit. It is
nnear the key.

VER since the first amateur work

was done on the ultra-short wave-

lengths, there has been a constant

stream of articles dealing with the
construction of apparatus for the purpose of
trapsmitting and receiving signals on these
bands.

Many of them were, of course, excellent,
but were experimental in the extreme. Fol-
lowing the building of the receiver shown
in the March issue of Rapro Nrws, the
laboratory staff started work on an efficient
and easily made transmitter to work at the
same wave-length. The results are shown
in the accompanying photographs.

Before any actual work was done, there
were several questions which had to be an-
swered. It was necessary that all these
points be noted down and all the available
information on the subject gathered together
and digested.

TUBES

The first point, of course, was the selec-
tion of a tube which would have sufficient
capacity to allow of a respectable radiation,
since the set was built primarily to work
over a few miles and in spite of the great
amount of steel and other metals in the path
of any station which attempts work in New
York. A VT-2 was first used, but on ac-
count of the excessive plate voltage which
it was wished to apply—in order to radiate
the greatest possible amount of energy—a
brush discharge occurred at the press i the
tube where the plate and filament leads en-
tered the glass.

Of course, it is hardly necessary to tnen-
tion in connection with short wave work
that the first step in preparing any tube
for work is the removal of the base. The
VT-2 worked admirably when the plate volt-
age was kept below 500. Through the cour-
tesy of the DeForest company, the laboratory
obtained two tubes with separate plate and
grid leads brought out the side of the tube.
A thousand volts was put on the plate and
the milliammeter jumped to 126 mils plate
current.  Of course, the radiation increased
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A Five-Meter Transmitter

By W. B. ARVIN

Radio News presents herewith a companion transmitter for the
froe-meter receiver described previousiy.
new field to the experimenter,

very nicely.
easily solved.
The next point was the selection of a cir-

The tube problem was thus

cuit for the oscillator. It was originally
planned to use two tubes in parallel for the
sake of stability. Preliminary tests, how-
ever, showed that the VT-2 type did not need
this precaution if some others were taken in
the construction of the set.

After several different circuits were tested,
the one shown (a coupled Hartley) in the
accompanying diagram was hit upon and
proved to be the most satisfactory from
every point of view. Aside from its elec-
trical characteristics, it has the very distinct
advantage—from the short wave point of
view—of lending itself admirably to the
mechanical design.

And here is a point that is extremely im-
portant in this work. Panels, dials and
everything possible that is not directly neces-
sary to the correct functioning of the set
should be deleted once and for all. The
least of every substance but air and ether
in the immediate neighborhood of the trans-
mitting and receiving apparatus is a condi-
tion of affairs much to be desired. There-
fore, the precaution moted here. Cut out
everything! It is never a good point to
sacrifice neatness and symmetry, but in the
present case neatness, and
particularly symmetry, do
not fit into the electrical
scheme of things.

INSULATION

Then there was the nec-
essity of insulation — not
necessarily, except that the
tuning and oscillatory in-
ductances must be wouand
on some sort of support.
Bakelite must at once be
dismissed. It was found
that this usually excellent
stuff becomes almost a con-
ductor at the ultra fre-
quencies employed. Glass
was found to be good, but
at once obvious difficulties
arise in the matter of
working it. Hard rubber
was fnally selected and
proved to be good. The
coils were wound on three-
inch tubes which had been
cut out as shown in the
photographs. It is neces-
sary, also, to have the least
possible amount of insula-
tion in the oscillatory field =

s T

These two units open a

of the coil. This is another point to be held
in mind. The tube was taken, six points in-
scribed around the periphery—if the radius
of the tube is used as a setting for the di-
viders, the measurement will come out
exactly. Then one-eighth inch on each side
of these lines, two other lines were drawn
and the tube cut as shown in the illustrations.

The windings consist of two turns, one
each in the grid and plate circuits. These
are placed near the outside end of the tube
and one-half turn is placed in the center
between them for the transfer of energy
to the antenna circuit. The windings were
made with No. 24 gauge sheet copper cut
into ribbans, three-eighths inch wide. Ribbon
is possibly the best to use in this position
and it should be very wide in preference to
being very thick.

The support of the tube is, of course, a
question. The special tube used in this case,
having two protruding ends, was suspended

The business end of the
transmitter is shown be-
low, including the tube, il
inductance and radio [
frequency choke coils.
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between two asbestos bourds drilled to take
the ends of the glass. Asbestos must be
used in order to withstand (he heat gener-
ated when the set is i [uil operation.

The leads from the tubes are taken directly
—as directly as possible—up to he terminals
of the coil.  As beiore, (he main pomt in the
construction of apparatus to work at such
wave-lengths is extreme compactness and
the absence of everything not ahsolutely es-
sential to the set.

By the uwse ol a smatl insulating strip
placed in front of the coil suppari, a stand-
ard for the autenna and counterpoise is per-
mitted. In the present instance, it was fitted
with two bushings into which the ends of
the rods forming these two units ol the radi-
ating system could be screwed. This is a
point included only to make the set a bit
more handy when it is to be moved.

AERIAL SYSTEM

The rods should be in the neighborhood
of 40 inches long.  The actual radiated wave
inay be coutrolled by increasing or decreas-
ing their length. No tuning device was em-
ployed in the grid or plate tircuit since 1t
was  found unuecessary. The condenser
across from the plate to the flament may
be of small value, its absolute capacity 15 a
matter of cut and try and is discovered by
the good old method ol substituting different
condensers until the proper capacity Is
found, that is, until oue is used which gives
the hest actnal results. No grid lealk was
used since the grid return was made to the
negative end of the filament. Many old
experimenters will at once look askance at
this point.  The only refutation of their
arguments as to its necessity is the fact that
the set worked. and worked beautifully,
without it.  Its addition would only add to
the complication of the construction and
lengthen the leads. Turthcrmore, it i3 more
than likely that the leakage which occurs
at these very high irequencies may offer all
the leak that is necessary.

Ia case a standard VT-2 is used as the
tube, it may be mounted against a section
of asbestos board similar to that used in the
present case, and the support changed and
put nto the position of the insulating strip
in the present case. Then the antenna and
counterpoise may be fastened to the back of
the asbestos board with the interposition of

“ e
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Above s a diagram of the parallel wire method

of measuring wave-lengths of the five-meter

transmitter.  The series condensers give the
necessary small capacity.

@

—-A +8 +A -B
The complete wiring diagram of the short
wave transmitter is given above. 1 is the plate
inductance, 2 is the antenna coupling coil, 3
the grid coil, 4 the insulating condenser, 5
shows the radio frequency choke coils, 6 is the
key in the grid return and 7 is the antenna and

cournterpoise system.

a bit of insulating material. The coils for
the oscillating circuil may be wound in the
same way and the tube held, bottom up. by
a couple of insulating pieces. By support-
ing it in this fashion, the shortest possible
leads are available.

The old designer may question (he length
of the baseboard and the size of the choke
coils. The use of the latter
15 obvious. Unless they be
inserted in the circwt, the
radio frequency current
generated by the oscitlator
will be flowing all over the
set—if the tube 13 good
enough to oscillate without
them.  They ave simiple in
the extreme, being nothing
more than 50 turns of No.
24 single  cotton-covered
magnet wire. The rolls of
mica in them, shown in the
photographs. are simply to
keep them upright and rc-
duge vibration te a mini-
mum, .

The Taseboard is uscd in
the present form  simply
for the sake of having the
set compact and complete
m oone unit. It is neces-
sary on account of the
capacity of the person of
the operator to remove the
key some distance from
the business end of the ar-
rangement, therefore, the
length of the board.

OPERATION

After the set was erected
and put into operation with
the aforementioned 1,000
volts on the plate. the set
was started up. Some diffi-
culty was at first experi-
enced in forcing the tube
o oscillate, but onc . started
it continued and was very
dependable.

As is noticed, the key is
iserted in the grid return.
In this position it works
and there is no noticeable

well
click.
It was tried in other locations and the pres-
ent one was found to be the best after tests.

very
key

A resistance and condenser may be used
across it if necessary, though the chances
are, such an arrangement will be found of
no particular use as {far as results are con-
cerned.

In conjunction with the receiver described
in these columns a few months ago, the set
was tested in the downtown district of New
York. The transmitter was set up in one
office building and the receiver in aunother.
a short distance away. Communication was
immediately established.

This was considered a good report for the
first operation, since both buildings had ex-
tensive steel frames and there was an ele-
vated railway structure directly in the path
of propagation.

After the set was properly operating, (lhere
was the question of computing the exact
wave-length at which it was operating. The
only method available which would permit
of any degree of accuracy was the old
Leisher parallel wire mrethod, 4. e., stretch
two parallel wires together, place an absorp-
tion loop on one end, couple it to the source
of oscillation, and with a Neon lamp, or
miniature electric light, ind the voltage node
by sliding the lighting device along the
length of the wires until the glow is found.
Following this, when the point of lighting has
been well established, the distance may be
measured between the two points and multi-
plied by four, giving the approximate wave-
length.

A great deal of trouble may be experi-
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. A view of the transmitter

{ from the key looking toward

| the tube, inductance and

aerial.  Note the placement

of the antenna and binding
posts,

3
5

enced here unless the wires are several times
longer than the wave-length. The glow will
occur at several points, due to the reflection
of the waves from the ends of the wire.
This point is discussed to some extent by
Mr. W. A, Bruno in his recent article in
Rapro News on short wave work.

The preliminaries having been performed.
the experimental work of actual transmis-
sion over distances will be continued and the
readers of Raplo Nrws will be advised of
it as the results are obtained.

Nore: It must be remembered that the
set described here, with the antenna and
counterpoise in place, may not he operated
without a license from the Bureau of Navi-
gation, United States Department of Com-
merce.

RADIO TO HELP AMNESIA VIC-
TIMS

Victims of ammnesia will be benefited by
racdio, if plans of wellfare workers are car-
ried out. Persons who lose their memories
and are held in various hospital wards, due
to inability of authorities to establish their
identification, will be presented to the general
public beforc radio broadcast stations in the
hope that their voices will be recognized by
friends or relatives. A young woman in
Kansas City, Mo., recently had {forgotten
her name and her past life. She was taken
in charge by welfare authorities, and at
length gave a short talk before the micro-
phone and she was identified by persons who
listened in.
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The Most Novel Super-Heterodvne

the ambition of every scientist

T 13
amdl experimenter to produce the ultra

m his line of work. That is natural,

aud it is the thing that makes experi-
mentation and study i scientilic work so
fascimating.

Ever since Major Armstrong announced
his  Super-Heterodyne circuit, there has
been a strong and continuous interest in it,
and many novel variations of it have ap-
peared before the public in these and other
columns. One very notable variation of the
principle is the circuit devised by R. E.
Lacault, former associate editor of Ranwo
News—the Ultradyne.

There have been others. Many different
styles of oscillators and detectors, aud varied
types of radio frequency transformer cas-
cacles have, been tried out. Some have been
built for antennae and others have been
made solely for loop aerial work.

THE STANDARD TYPE

The customary style of Super-Heterodyne
common among those who build their own,
has eight tubes in straight amplification
work. There is a first detector and oscil-
fator, a three-tube cascade of radio ire-
quency, a second detector and two audio fre-

LFen

detailed in the article below.

By D. C. WILKERSON

Mr. Wilkerson presents an almost revolutionary principle in the Super-Heterodyne scheme
FEuery experimenter, as wetl as layman, will be extremely in-

terested in the possibilities it admits.

=

;uwmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmv

N publishing My, Wilkerson's ar-
ticle, we st make 1t plan that
this 1s as yet a theoretical circuit.

Although  Mr. H ilkerson has donc
qutite a good deal of expervmental work
on the circwil, much remains to be
done.

Another article, giving more data
on vesults, will be published in a forth-
coming 1ssue of Rapro NEws, this
article also bemy writien by Ar.
Wilkerson.

We are publishing the article chiefly
on account of its novelty. [t embodies
sonic good ideas and the readers are
given wmch  food for thonght, par-
ticularly those readers wwho care to
feave the Deaten path. We are all apt
lo follow «long somewhat the same
lines, and it is most refreshing to stray
afield cuce i a while.

e e e e e e e
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quency amplifiers. This requires first of all

a large panel and a long one, and a consider-

able amount of accessory instruments.
Coming into vogue today is the application

we are discovering that many

ingenious designers are get-

D%i of the reflex principle, and

SKETCH B (SECTION

f/\) 910 K 4z-5V. ting double work out of their
}||m|||| Il tubes by clever handling of
- o] - reflex ideas. The application
of reflex to the Super-
Az 230 Heterodyne, however, is sim-
S=.00/ s Aot ply car' ag out the old
200 Worns adage, ‘Every little bit
' added to what you've got,’f’
and the true meaning o
# 130 Ofyns reflex-plus-super is only to
0005

reduce the number of tubes
required to run the set.

1) There are so many and
varied adjuncts to the art of
radio that onc is always at
a loss to know what princi-

G

3
=

ples or instruments to use
- when a certain result is de-
sired.

This writer is one of the
many who decry the
“blooper” and believe that
+ legislation should be en-
forced to drive the radiat-
ing set out of existence for

T

SECTION 2

%

B m||||||+h

good and all. Carrying out
these ideals practically, the
writer must perforce own
and operate a radic set
which will not annoy the
neighbors, and which will
nat radiate disturbing im-

g:

SECTION 3

o crystal circuit.

Showing various connections for the oscillating

pulses of a radio character.

Like many others, also,
this 'writer desires to own a
most efficient radio set, one
which will reach out to the
nethermost parts of the
world and drag in the distant
stations.  One, under these
conditions, naturally turns to
the Super-Heterodyne.

This writer is one of
those, also, who cesires to
build his own set instead of

/Dpu/

| getting a “boughten” re-
6’}‘ ceiver.

Summing up the re-

4 guirements  for a  Super-

Heterodyne which shall not radiate, wlich
shall not be factory made and which shall
imcorporate something new in the way of
contribution to the art, we are conironted
with these things:

1. We will not fool with reflex. Practi-
cally everyone else has, and we would
not, therefore be traversing virgin ground.

2. We must consider deeply some way (o
avoid oscillation in the first detector. Here
is where radiation can start.

3. We must prevent spilling over from the
oscillator circuit which heterodynes into the
master circuit.

4. We must stop all oscillating tendencies
arising from faulty radio frequency con-
struction, feed-back from second detector
circuits and throw-overs from the audijo
end.

CRYSTAL DETECTOR

The first consideration then is to eliminate
oscillation from the first detector. A bold
stroke here would be to substitute for the
customary tube at this point, a crystal. or
else some other detector which would not
and could not oscillate.

Right here and now, this writer is going
to “start something.” He is going to try
out the much despised and little used electro-
Iytic detector. Don't laugh at this. Just
remember that the first real and reliable
distance transmission and reception records in
wireless were due fo the success of this tvpe
of detector.

This writer remembers, many years ago.
in 1910 and 1911, when the present editor
of this magazine, Mr. Hugo Gernsback, was
piloting his first radio publication, Mongry
Erecrtrics, and how the introduction on the
market of the old I I. electrolytic detector
macde great distance records for the ama-
teurs. This device had a small Wollaston
wire {a very small diameter platinum wire)
with adjusting means, to dip into a carbon
cup flled with weak muriatic acid solution. '

ELECTROLYTIC DETECTOR

The wide prevalence of lead-sulphite ore.
the purer parts which could be used as de-
tector erystals (galena) drove the unsteady
electrolytic detector to an early aned unjusti-
fied grave. This writer believes that the
radio art would have been much farther
advanced in the progress of the study of
ion and electron movements if the electro-
lytic detector had been Xkept alive in the
art at the time of its popularity.

The most effi-
cient form of
electrolytic de-
tector, using
cotton soaked
in electrolyte.

Plat 177007
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Fig. A

Here js the Super-Heterodyne with the modifications
It can readily be seen that very little change

made. . i ] i ¢
is required to build this interesting circuit.

Another reason for the early demise of
the electrolytic detector was that it had to
have a steady table, undisturbed by jolts,
swings or jars, such as encountered at sea,
to perform its best. Upon what tiny things
does the fate of ideas rest! If these early
electrolytic pioneers had only done what this
writer had done, put a small ball of ab-
sorbent cotton soaked in the electrolyte in
the carbon cup. No matter how much the
ship rolled, we always had contact, and the
old Wollaston wire brought in the mcssage.
The tiny fibres of cotton ctung to the plati-
num wire and seemed to improve the char-
acter of reception.

Then, we are going to try out electrolytic
means in a first detector. So far so good.
How about- the oscillator?

Surcly we will have to eliminate for good
and all any chance of undesirable oscillation
from this source so we will also dispense
with the oscillator tube. There's nothing
like being original, anyvway. What can we
et to do oscillation work with? THow about
one of those fixed crystal quartz oscillators?
This would give us a nice continuous fre-
quancy without variations. Iow would we
vary this frequency, though? We'd have
to devise some means of tuning whicl would
bring the resultant oscillations within the
super-audible frequency peal of the inter-
mediate stages of radio frequency amplifica-
tion.

A quartz crystal is not the only means by
which we may obtain oscillations to hetero-
dyne the incoming signal down to the proper
frequency range.

There are many kinds of odd oscillating
medinms, but few are adaptable to the re-
ception of modulated siguals.  Let's look
around. How about another relic of radio’s
torgotten graveyard? How about trying out
the old piece of zincite and « steel needle
contact? Lossev, the celebrated Russian
scientist, has accomplished some remariablc
results with different crystals, having pro-
duced amplification and many other radic
phenomena, as told in the pages of Rapio
Nrws from time to time.

We will not try to devise any further
means for detecting and oscillating at this
point. Just now we have enough vew mu-
terial to work witl.

HETERODYNE THEORY

Let’s review our theory a bit. The ordi-
nary Super-Heterodyne works on the prin-
ciple that the incoming signal is used to
create a flux field in a circuit. which gen-
erates a current of feeble intensity in thar
circuit. This current is placed in phase or
m resonance with a connected circuit, where
it is led to a vacium tube orid, the impulses
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being there detected, heterodyned through
a separate coupled oscillator circuit and then
fed into a cascade of super-audible frequency
stages and amplified. The output end of this
latter amplifier bank is led to the input side
of a second detector where the impulses are
chopped down again, but this time to audible
frequency, to pass on through into aundio
frequency stages to the final output—phones
and loud spealker,

Our nmmediate problem is to substitute for
the first detcctor the clectrolytic detector.
How this is done is shown in Fig. A. So
far so good.

Thus far no complications have ariser.
Now we are confronted with the problem
of substituting an oscillating medium for
the first and only oscillator tube. The gen-
eral scarcity of oscillating quartz crystals,
and the rather easy access to zincite crystal
supplies in most parts of the United States,
leads us to try out this latter means in
order to lay down a plan that most any
radio experimenter can follow.

The zincite-steel combination is known as
the Crysindwne detector, and it has been af-
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A loop antenna gives excellent re-
sults with this super.

L

An inductively coupled
antenna can be used with = ““““ T
the zincite oscillator.
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Another method of using the crystal oscillator

as an autedyne, dispensing with a separate

oscillator. The variable condenser readily
governs the frequency.
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forded considerable space and discussion in
the columns of Ravio News under the names
of the editor and I. Podliasky. E. E. On
page 294 of the Septeruber issue and on page
470, October issue, a good, clear understand-
ing of the-Crystodyne idea is given. 1t cun
be used for straight detection, for spark
and arc detection, [or regenerative action,
for oscillation and for audio frequency am-
plification, as well as radio frequency am-
plification.

We are move Interested here in the means
for obtamning oscillation, and the impressing
of it on the detector circuit, so that the in-
coming signals may be heterodyvued into the
intermediate raclio frequency amplifier. The
customary coupler is used. inductively con-

necting the oscillator ino the detectur
circuit.
Fig. A shows a trial hook-up of the

Super-Heterdoyne equipped with a first de-
tector of the electrolytic class, and an oscil-
lator of - the Crystodyne type. This look-
up will not be the ultimate one. as there
has not been time before this publication
goes to press to worlk out the different asso-
ciation values and the circuit constants best
fitted to provide oscillations.

Several different methods of producing
oscillations and the way fo impress them on
the electrolytic detector circuit are shown in
Fig. B. Naturally, the coupler and tuning
condenser values will depend upon the fre-
guency at which 1t is desired to operate the
radio frequency stages. The writer is
equipped with 43,000- and 35.000-cvcle R.T.
transformers, and the variable condenser
value of the tuner of 001 mid is the one to
be used under these conditions.

Section 2 of Fig. B shows a variation
allowing fner adjustment of the battery vole-
ages across Lhe cryvstal, which will be found
to be very critical at best.

ADJUSTMENTS

It has been found. thus far, that a sharp
click will be noted it head-phones are
bridged across the output of the oscillator
when it is on the job as such., When it is
not oscillating, the click will not be noticed.

The potentiometer adjustment allows con-
siderable leeway in changing the oscillation
irequency of the zincite-steel combination.
A Victrola needie pressed tightly against a
zincite crystal gave the best preliminary re-
sults,

Fiting off the crystal or digging out a
small pit in which t seat the steel point
gets better and mare positive results.

The theoretical considerations involved in
the operation of this tvpe of oscillator are
too broad to be gane into in a short article
such as this. The solution of the practical

(Continted on page 2132)



The Most Selective Set

By ALFRED R. MARCY

ITH the constant increase in the num-

ber of broadcast stations in every pop-
ulous city, the- question of recetving any-
thing but the most powerful local station be-
comes of the utmost importauce. In fact,
with a majority of the sets now on the mar-
ke, it is almost impossible to get air out-oi-
town station operating on a wave-length
anywhere in the immediate neighborhood of
the locals.

The set described in this article is un-
doubtedly the most selective one possible, in-
corporating at the same time no new device
and very simple tuning.

Let us see first how the idea incorporated
in the design js arrived at from well-known
principles and adaptations. Examine Fig. 1
carefully. It will be seen immediately that
it is the well-known tuned impedance coup-
led receiver consisting of one stage ot radio
frequency amplification and detector. The
antenna circuit is of the shock excited type
which is finding more and more favor with
everyone because of its advantage in help-
ing to reduce the number of controls. It
might also be worth while to mention that
the antenna circuit is known as an aperiodic
one; that is, one which is not tuned to any
particular wave-length.

Besides the fact that the primary induct-
ance contains but a few turns of wire, it is
variable in coupling to the secondary or grid
circuit.  This feature enhances the possi-
bility for the elimination of undesirable in-
terference. .

It will at once become apparent that maxi-
mum transference of energy from the an-
tenna circuit to the grid circuit of the first
tube will not occur, due to, first, the small
number of turns, and second, to the loose
coupling. However, this condition does not
appreciably affect the DX ability of the set.

In the case where considerable trouble is
experienced from nearby stations, the an-
tenna system can further be altered by the
insertion of a wave trap such as that de-
picted in step 1, Fig. 1. This trap circuit
made up, preferably of a coil and variable
condenser the constants of which the range
of wave-lengths to be received should cover
{from 200 to 600 meters approximately for
the broadcast waves. Having adjusted C;
and C, for the desired station and still ex-
periencing interference, C; is slowly turned
until the undesired station's signals com-
pletely disappear.

Steo /

W ith the reassignment of wave-lengths recently made, the
more selective a set is the better.
should be of great interest.

The receiver described

of this
method because it introduces more resistance
into an already high resistant circuit—the

Again, some will not approve

antenna. True, it must be admitted that
such is the case, but if reference”is made to
step No. 2, practically the same results will
be obtained, there being manifest a very
small increase in strength of all incoming
signals over the case of step 1, IFig. 1. The
degree of coupling can be varjed until all
the interference is entirely done away with,
without materially affecting the strength of
the desired signal.

Let us now refer to the secondary, or grid
circuit. Here, the wvery best arrangement
has been found to consist of an inductance
and suitable variable capacity with which to
cover the desired range of wave-lengths.
Again, it is sharply drawn to ome’s mind
that the coupling between antenna and grid
circuits bears = great significance in over-
coming interference. If the coupling is close,
there is a slight tendency towards tuning the
antenna circuit inductively by means of C,.
This is highly desirable, since a maximum
transference of energy will
take place, but we are very
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An inductgnce and varciable condenser com-
prise a unit which can be used as wavemeter
or wave-trap.

oscillation in a tube exists and are no.mally
hard to overcome.

Why not then apply what we have learned
concerning the anlenna circuit and incorpo-
rate it into the plate circuit? Refer now
to step 3, Fig. 1. Here, a reiatively few
turns of wire L, constitute the plate induct-
ance, connected in the usual manner similar
to a larger coil, as an untuned choke coil.
With a variable coupling augmenting it, a
similar wave trap to the one in the antenna
circuit is placed in inductive relation to it.

From previous experience, everyone knows
that an mductively coupled circuit is by far
more selective than one conductively coupled.
We have applied what we found to be (rue

limited in this respect. Ab-
sorption takes place and es-

pecially when the circuit is

a regenerative one, as in this
case, due to the tuned plate
circuit, radiation takes place
from the antenna circuit to
a large degree. This is again

highly undesirable because it
interferes with our neigh-
bors’ reception. Rather than
change the grid circuit then,
let us now turn to the plate
circuit.

It has Dbeen found that tuned impedance
coupling is far superior to untuned or choke
coil coupling, Whereas. the latter method
(which can be consummated by removing
the variable capacity C, from across L;) will
readily cover a wide range of wave-lengths,
it is strictly aperiodic in nature and best
results will be obtained from it only at reso-
nant frequency. In tuned impedance coup-
ling, we have the advantage of being able
to ture to resonance and thus get maximum
signal strength. But again, we run into the
difficulty of eliminating undesirable oscil-
lations. Having both a tuned grid and a
tuned plate circuit, ideal conditions for self-
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A circuit using one stage of radio frequency amplification ¢oupled to a non-regenerative detector

by the tuned impedance method.
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The final circuit, which, after much experimentation, has proved
to be the most selective one ever constructed,

in the antenna to the plate circuit and are
bound to secure better resulfs.

Step 4 shows that we can add regencration
very nicely and reaps its benefits both ju
increased selectivity and signal strength.

We, therefore, come to Tig. 2, where is
depicted the complete circuit, scmewhat re-
vised in that the antenna inductance is di-
rectly connected to the grid circuir of the
first tube. This is done because it was found
that the combination of both traps—more
correctly, the closed oscillatory cirenit
coupled to the antenna is a wave trap while
that coupled (o the plate circuit 1s more prop-
erly termed an inductively coupled wvariable
reactance, whose function is to increase the
effective plate inductance, 1., as L, C, is
brought into resonance with the ijncoming
frequency, thus again allowing increased
selectivity and sensitivity of the system so
greatly that it is ouly optional te incorporate
an juductively coupled inpul circuit whicl
means an extra control.

To tune the circuit, the antenna wave Lrap
is tuned to the incoming interfering wave so
that it can be completely absorbed. All fre-
quencies other than this will readily pass
through the antenna circuit and onto the grid
of the first tube. Of course, it is desirable
to tune in but one station. L, C, is then ad-
justed to resonance with the incoming de-
s_lred wave and jts coupling varied in rela-
tion to L, for the purpose of controlling the
conditions for self-oscillation. Having re-
ceived a maximum sigual, L., the tickler

feed-back coil is coupled to the antenna coil

until again best results are obtained.
As many as three stages of radio fre-

(Continued on page 2182)
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A Noiseless Intermediate Ampelifier

The present wnplifier will be found exceptionally wvaluable on account of its characteristics
which tend io cut our the noise and at ihe same time increase the selectivity of the complete set.

By G. C. B. ROWE

Layout apparatus on baseboard.

tor socket, 2 fixed condenser across the secondary of the last tuned intermediate frequency transformer,

Above is a view of the laboratory layout of the new interference eliminating amplifier,

1 1s the second detec-

3 rheostat, 4 another intermediate

condenser, 5 condenser for tuning the intermediate trap, 6 grid leak, 7 intermediate frequency transformer, 8 tickler, coupling the plate circuit of
the second detector to one of the trap coils, 9 resistance, 10 trap coil, 11 grid leak and condenser.

ITH the advent of summer time,

the bug-bear of siatic and atmos-

plieric noises comes to the fore

again.  The users of the Super-
Heterodyne are confronted with this nui-
sancc more than the same listeners with
other types of sets, since the intermediate
frequency amplifier employed in it tends to
pass nore miscellaneous noise than straight
tuned radio frequency sets or those of the
single circuit class on account of the low
frequency to which the intermediate stages
ave tuned.

The principle inveolved is simple in the
extreme, being a combination of resistance
coupling amphfication with the addition of a
sort of trap circuit in the form of a tuned
circuit placed across the connections bhetween
the separate stages working in conjunction
with fhe resistance coupled amplifer.

With the addition of small value blocking
condensers in the grid and plate circuits, two
of the tubes function as detectors on the low
frequencies, those in the audio range, while
giving intermediate frequency amplification
to the desired signal. Through this process
of elimination, practically every wave-length
but the one desired is cut out before the sig-
nal reaches the second detector and the audie
frequency stages.

By referring to Fig. 1, the action of the

circuit may be easily explained.  The first
detector and oscillator are of the standard
type. No deviation from the regular Super-
Heterodvne hool-up is noticed until the frst
rube of the intermediate frequency is reached.
A standard (ransformer 1s connccted between
the first detector and the first intermediate
frequency tube. The grid crcut of this
tibe functions in the standard fashion.

In the plate circuit, however, the connec-
tions are changed. Instead of the inter-
mechate frequency transformer, there is a
resistance, a funed circuit and a grid leak.
The action of this circuit mayv be easily c¢x-
plained.

The heterodyned signal delivered to the
plate circuit of the first detecior s passed
through the transformer PS to the grid cir-
cuit of the first intermediate frequency am-
plitying tube. Iere it is again amplified.
It is well to note that everything passing the
first detector is also amplificd to some extent.
This includes static, atmospheric noises. other
signals than the one desired on account of
the hroadness i tuning of the tuned grid
circuit of the first tube, and a certain amount
of extraneous noise arising from the trans-
formers, the tubes and the oscillator.

All this noise is amplified. but the nature
of the coupling between the first amplifier
and the second tend to reduce it in the fol-

lowing manner: The condensers C, and C,
are of small capacity, .00025 mid. or less.
Experience will show that the static and
tube noises are of audio frequency and are
usually loud m ratio to the signal intensity.
Theretore, the size of C, effectually pro-
hibits their passage onto the grid of the next
tube. The only possibility left to them is
10 lake the alternative pathh through the re-
sistance R,, which is approximately of 25000
ohins value. Here they are dissipated in the
form of heat, leaving only the higher fre-
quencies to pass on.

Now the desired signal at the intermediate
trequency, in this case 6,000 meters, passes
through the small condenser with relative
ease and travels on 1ts way toward the grid
of the next amplifier. And here is where
the vap circwit L, C, comes in.  This circuit
is tuned exactly to the intermediate fre-
quency by the cut and try method, 4 e,

using a small variable condenser or else
adding or swbtracting turns from the in-
ductance,  When the signal reaches this

point, with (he oscillatory circuit tuned ex-
actly to the intermediate frequency, all that
part of it which is not in resonance with
the trap circuit dissipates jtself by following
the inductance to the grid return.

(Contimied on page 2187)
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= Fig. 1. Circuit diagram of Super-Heterodyne receiver using as intermediate frequency amplifier the system
outlined in the accompanying article. A is the tuning coll. Condensers E and F have a capacity of .0005
mid. (23 plates), B and C are the oscillator coils and D is the pick-up coil. LI i{s a 400-turn honeycomb
coil and C4 is a 43-plate condenser.
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Showing a few of the instruments used in making

EARLY all radio fans are by this

time aware of the disadvantages

that may come in operating radio

receivers when there is excess re-
sistance in the receiver, but it is doubtful
if their attention has been called to the many
ways in which resistance can affect the oper-
ation of the set.

In considering the losses in circuits which
are tuned, as is usual in radic work, the
formula P = RI* always comes to wmind,
for this equation enables us to calculate the
loss of power in the circuit when the current
in it and its resistance are known. In other
words, suppose a current of 10 amperes is
flowing in a circuit which has resistance of
half an ohm (0.5 ohm). The power loss
in the circuit will then be P = 0.5 X 10
or 50 watts.

The amount of power used in radio re-
ceivers seldom approaches this value, but is
generally expressed in microwatts, or mil-
lionths of a watt. Some conception of the
magnitude of the watt may be obtained by
remembering that 746 watts are equivalent to
one horsepower.

In radio receivers, where we are dealing
witl such minute quantities of power, it is
very essential that every bit of this power
be utilized, for the loss of a small amount
of it may represent a considerable portion
of the total power coming into the antenna
from the transmitting station.

DESIGN

The proper design of radio apparatus,
directed by the “ideas of efficiency and
economy, requires the reduction of all losses
to the least amount possible, and for this
reason it is well to obtain an understanding
of the varions ways in which resistance in
a circuit acts, and also as to what factors
contribute to the resistance.

In making a stady of this, it must be re-

membered that the values to be used in the

{formula given ahove are the high frequency
values, which are in cxistence when the re-
ceiver is operated. R is the high frequency
resistance, and furthermore, the frequency
at which the measurements are made must
be specified, for the resistance changes with
the frequency. This has been explained more
in detail in previous articles by the writer in
the January, February and March issues of
Rapio News.

It will be found that the actual resistance
of a coil added to the circuit depends some-
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Some Effects of Resistance

some resistance measurements in the laboratory.

what on the coil's position in the circuit with
respect to other apparatus. This does not
refer to coupling effects through maguetic
or electrostatic fields, which may result from
having the apparatus too close together, but
refers o the actual diagram of connections.
This will be brought out clearly as we pro-
cced. In many cases the particular piece of
apparatus may act as if its resistance is

L
Jource of emft.

c
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A simple series circuit consisting of a resist~
ance inductance and capacity in series with a
source of e.m.f. )

higher than it really is, thus giving rise to
the expression “apparent” resistance.

SERIES CIRCUIT

To begin the discussion, let us consider
a simple series circuit, as shown in Fig. 1,
consisting of a coil and a condenser con-
nected in series with a source of energy.
This sousce of energy may be any generator
of high {requency current. Both the coil
and condenser have resistance, so, to sim-
plify matters, we have assumed all this re-
sistance to be concentrated into the resistor
marked R.

The current in this circuit is obtained by
dividing the voltage of the generator by the
intpedance of the circuit.  This impedance

is given by the formula
159.3 )2
fc (1)

7 = V[Rz + (0.00GZSfL —
in which f is the frequency in kilacycles, L
is the inductance in microhenries, C is the
capacity in microfarads, R is the resistance
i1 ohms, and Z is the impedance in ohms.
This formula is not given to mystify the
reader, but it is presented because our dis-
cussion uses this formwla as its basis.

If we have a certain signal coming into
the antenna, impressing a certain voltage

Ih Radio Tuning Circuits

By SYLUAN HARRIS

In this article Mr. Harris supplements his previous articles
dealing with the losses in coils and condensers.

onto the tuned circuit pictured in Fig. I, by
means of formula No. 1, we may learn how
the current changes in the circuit as the con-
denser setting is changed, or, as the circuit
is brought into resonance.

Fig. 2 shows three curves plotted from
this formula, assuming the coil to have an
inductance of 100 microhenries and the con-
denser to have a capacity of 0.001 micro-
farad. This is a combination that will cover
the broadcasting range of wave-lengths.
One curve is for the theoretical condition
of no resistance in the circuit, and the others
for the same circuit with resistance added.

As the condenser is turned around from
zero setting, the curve continuously drops.
This means that the impedance of the cir-
cuit is decreasing, and the current conse-
quently will increase. (See Fig. 3.) When
the circuit is exactly tuned to the incoming
frequency or wave-length, the impedance of
the circuit is a minimum and tae current a
maximum. The curve for the circuit of
zero resistance drops all the way to zero im-
pedance. If it were possible to have a cir-
cuit of zero resistance, the current existing
in the ecircuit .chen resonance is attained
would be enormous, even with small im-
pressed voltages.

When there is resistance in the circuit,
however, the impedance cannot drop anv
lower than the value of that resistance. This
is the lowest point of the upper curves in
Fig. 1. Besides this, the curves da not come
to as sharp a point as the lowest curve,

These same curves are plotted in Fig. 3,
hut here, instead of using the impedance for
the vertical scale, we have used the adinif-
tance, which is the reciprocal of the impe-
dance (or admittance = 1 = impedance).
This gives a graphical idea of how the cur-
rent varies in the circuit as the condenser
15 turned. The current is small for the
greater part, but as resonancc is approached,
it mounts to relatively high values.

The curves for the circuit with resistance
do not go nearly as high as that for the cir-
cuit with no resistance, which theoreticall:
would have no topmost point. Turthermore.
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Showing how the impedance of a simpte series

circuit changes with the setting of the tuning

condenser. This is for a certain incoming
wave-length, viz.,, 300 meters.
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the greater the resistance, the Hatter will
be the curve, so that it will be difficult to
tell exactly where the peak of the curve is.
This is the reason for broad tuning, and
illustrates clearly an important rcason why
resistance ought to be kept out of tuning
circuits,

The series circuit-we have been discussing
15 the same a3 the antenna circutt consisting
ol the antenna capacity in series with the
inductance of the tuning coil. It is also the
same as the secondary circuit {or nearly so),
which has likewise a coil and condenser in
series. The electromotive force in each case
is regarded as in serics with the rest of the
circujt, although in the secondary it origi-
nates in the windings of the coil.

PARALLEL CIRCUITS

The reverse conditions are found in the
case of parallel or shunt circuits, such as we

T IR L 18 0 e

> Source
N of emf

P T L R

FIG 4

A simple parallel or shunt tuned circuit con-
nected in series with an e.m.f. H

nn i i S,

have in wave-traps or lilters. TFig. 4 shows
such a circuit in which a coil and coudenser
are connccted 1 parallel and the combina-
tion connected in series with the source of
energy. The formula for this case is rather
complicated and will not be given here, but
m Fig. § are shown curves plotted from it.
‘The two curves shown are for a circuit like
Fig. 4, with and without resistance. These
are to be interpreted the same as the curves
of Fig. 2. It will be noted. however, that
i Fig. 2 for the series connection the int-
pedance is zero at resonance, while in Fig, §
the admiitance is zero at resomance.  This
means that when tuned to resonance, the
series circuit will permit a mavimum of
current to pass lhrough it, while the parallel

—
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FIG 5

Showing how the current varies in a parallel
tuned circuit. Compare with Fig. 2.

circuit permits a smmimim of current to

pass.

When there is resistance in the circuit,
the series circuit does not permit as much
current to pass as it should, and the parailel
circuit does not cut the current down as
much as it should, Moreover, in hoth cases,
it is difficult to find the maximum or mini-
mum points, with the result that the tuning
15 broad.

RESISTANCE AFFECTS FREQUENCY

There is another effect present in tuned
circuits whiclh has considerable resistance
that 15 gencrally overlooked, and that is, in
parallel circuits the presence of the resist-
ance causes the natural frequency or wave-
length of the circuit to be different from that
which would be calculated {rom the usual
formula:

159.3

{f =

VILC (2)
it whichh f is the frequency in kilocycles,
L s the inductance in microhenries, and C

is the capacity in microfarads. The exact
formula is
1 R*
§ o= 159.3 _
LC L? (3

in which R I3 the resistance of the coil, and
the ather svmbols are as ahove. Thus, if
we have a coil of 100 microhenries, and our
condenser {5 set to 0.000253 microfarads, if
the circuit bad no resistance, it would be
tuned to a frequency of 1,000 kilocycles (300
meters) as calculated by equation (2). If,
henwever, our circuit had a resistance of 100

6) Sowrce of
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Circuit diagram equivalent to a leaky conden-
ser, showing the capacity of the condenser in
shunt with the resistance of the condenser.

ahms, its frequency, as determined by equa-
tion (3}, would be 988 kilocycles (304
meters). To ftune the circuit to exactly
1.000 Lkilocyeles we would have to wvse a
irifle more of owur condenser.

Of course, this change of wave-length is
not serious, for we can always make the
necessary adjustment by tuning the con-
denser: in fact, we do it automatically, but
it 1s interesting to know how many things
resistance can do in a tuned circuit.

Ii, n Fig. 4, the capacity C should be
relatively small as compared with the in-
ductance L and resistance R of the coil, we
have the ordinary conditions for a coil with
distributed capacity. The mere fact that
there is a small capacity in shunt with the
inductance of the coil, causes the coil fo act
as if its resistance is higher than it really
15.

The joining of several picces of apparatus
in parallel. as in Fig. 4. caoses their re-
sistances and reactances to be jn parallel,
and it we regard the whole combination to
be one piece of apparatus, it is obvious that
its resistance and reactance as measured be-
tween the poiats a and b will be different
from those of the separate pieces of appa-
ratus.

In other words, suppose we have a coil
with a certain inductance, resistance and
capacity. The resistance of this coil meas-
ured belween its terminals will be greater
than its true resistancc, hecavse the resist-

N
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Showing the variation of current in a single
series circuit, as the setting of the condenser
is varied” Wave-length remains constant,

ance of the coil is associated with the other
things, =iz, the coil capacity and inductance.
The measured resistance, reactance or in-
ductance of the coil is called the apparent
resistance, reactance or inductance, as distin-
guished from the true values which exist
when the coil has only one of these three
properties.

This point is brought out in Fig. 5a, in
which the effect of coil capacity on the re-
sistance of the coil is shown graphically.
The horizontal axis gives the capacity of the
coil in micromicrofarads, while the vertical
axis shows how many times the true high
frequency resistance of the coil has been in-
creased by the capacity. In other words,
the vertical axis is the ratio of the high fre-
quency resistance of the coil to jts high fre-
quency resistance neglecting the coil capacity.
This curve was explained in the January issue
of Rapro News. It is to be noted, how-
ever, that even for such abnormally high coil
capacities as 50 micromicrofarads, the ratio
of apparent resistance to true high frecquency
resistance is small compared with correspond-
ing ratios due to skin-effect only. The lat-
ter may run as high as 50 or 60, depending

e I
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Equivalent circuit of condenser having dielec-
tric and leakage losses, :

Sierni s : s Hmes

on the size of wire and the spacing of the
turns of the coil. The curve in Fig. Sa has
been calculated for a {requency of 1,000
kilocycles (300 meters).

CONDENSER LOSSES

We will next consider a leaky condenser.
This is guite in vogue now, for evervhody
is talking excitedly about low-loss coudensers,
and are doing everything in their power to
reduce the leakage through the dielectric.
They are also trving to reduce the absorp-
tion in the dielectric, by reducing the amount
of insulating material in the condenser. This
was described in detail in the writer's article
in the March issue of Ranto News.

(Continued on page 2134)
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An Efficient Crystal Detector

UBE scts may come and tube sets may
go, but the crystal set goes on forever.
Aund here is a new type crystal detector.

Puhaps of all apparatus that is needed
for receving radio signals, there have been
more diffcrent forms employed in the de-
tector using a crystal than any other single
instrument.  There have been detectors using
a catwhisker in all its various forms, and
there have been detectors using two crystals
in contact, such as the perikon type. There
are the fixed crystal detectors and the ad-
justable ones.  And here is the floating con-
tact crystal detector.

We say “floating contact detector” be-
cause in lieu of the unstable catwhisker
there has heen employed a phonograph needle
held by a spring that makes contact with
the crystal. The contact made by the needle
is so delicate that even when the cam, oper-
ating the vertical motion of the contact poing,
is 1otated completely, the point of the needie
does not puncture a piece of thin paper
stretchied across the crystal holder. There
is also sufficient play in the spring to pre-
vent the contact from Dbeing thrown out of
adjustment by vibration.

The arm supporting the contact needle we
will consider first, as it is a very important
part. This arm A is made {rom a piece of
spring brass, 23 x 34 x g inches. This
is fAled down so that it will be 7% inch wide
for a length of 214 inches.

Two clearance holes lor the 6/32 machine
screws B are drilled 34 inch from the wide
eacl of A and 34 inch from the edge, giving
14 inch centers for the holes. At the other
end of A, drill and tap a hole 34 of an inch
from the end for the 4/32 machine screw
that fastens the flat brass piece C to the
arm. In the strip of 1/32 inch brass C,
bore and tap for a 6/32 machine screw and
at the other end drill a hole for the No. 4
screw that fastens C to A,

The head of a 3¥4-inch, 6/32 machine screw

By R. HUTCHISON

This crystal holder is about as good as one could wish for, and can be built for next to nothing.

© ®

This efficient crystal holder can be made of scraps in the workshop.

The letters refer to the

parts of the detector and are referred to in the directions for construction.

is then removed and a liole drilled length-
wise through the screw as a needle guide,
ceuough for the phonograph needle to slide
through easily. File off all but 4 or 5
threads of the screw. These remaining
threads serve the double purpose of holding
the needle guide to C and as a support for
the pliosplior bronze spring, D. This needle
guide should be soldered to the brass strip
C to keep from becoming loosened.

Tt is necessary to malke a mandril for the
spring D from a wire naijl to give the cor-
rect diameter for the 0/32 screw. After
this size has been determmed, file down one
end of the mandril to the correct size to
fit the needle. The small diameter of D
must be 3§ inch long to grip the needle
firmly. As mayv De seen in the photograph,

e BRASS STRIP

PHONQCRAPH NEEDLE

SPRINC —NEEDLE
E GUIDE
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D 15 a continuous spring of the two diam-
eters mentioned above.

Next are prepared the blocks to support
the arm A and the cam G. The arm sup-
porting block F is made from the piece of
bakelite or hard robber 34 x 4 x 14 inch
or two ¥4-inch pieces held togetlhier by rthe
bolts. The arm A is clamped to the block I+
and used as a template for the drilling of
the holes for the screws B. The camshait
bearing, is made from the bakelite or hard
rnbber block ¥4 x 34 x %4 inch. This piece
is filed 34 inch wide at one end and 1% inch
remaining % inch high at the other end.
Through the center ot these two blocks, F
and M, while clamped together, drill a clear-
ance hole for the #% mch brass rod L, 1%
inch from the top or the 1% inch side.
Thread one end of the brass rod, L, for 6/32
machine screw and the other end to fit the
adjusting knob N. Drill and tap for 6/32
thread the 34 inch bakelite washer G so
that it will have a throw of 1§ inch, which
means the hole will be drilled ¢ inch off
center, This cam G is screwed to the brass
rod L.

The base is then prepared. Using the arm
supporting block I as a template one inch
from and parallel to one end, mark care-
fully the locations of the holes for the screws
B.  The screws B should not come entirely
through the base, but should be about =y

(Continued on page 2183)

On the left are shown the details of the parts

required for the detector. Above is an as-
sembled detector with phonograph needle in
position.
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Oscillations ahd How They Are Qvercome

ITH the fulfillment of DeForest’s
dream of a highly sensitive detec-
tor for radio reception, the three
element tube stepped in to Oll a
wide breach theretofore the cause of muc.h
concern. We know now that without it
such necessities as the long distance telephone
radic broadcasting, scientihic apparatus and
a host of other ndispensable items would
never have been realized. )

Just bow the tube functions and how it
is used has been fully discussed time and
again, so that it will not be necessary to say
more than while it has a highly desirable
property of being able to generate oscilla-
tions over a very cousiderable range of ire-
quencies, this very same property 1s respon-
sible for one of the present difficulties in
radio reception anc design.

The day of the purely regenerative set for
broadcast reception is practically over. True,
regeneration is highly desirable in all . =
but regeneration without radio frequency
amplification has been found to be inferior
to the present day radio frequency amplify-
ing receivers.

First came the so-called single circuit non-
regenerative set. Then the two circuit re-
ceiver to which was added regeneration and
now known by the familiar phraseology as the
old three circuit tuner. Oune, two and then
an unsuccessful third stage of audio fre-
quency amplification was added.  (Old-
timers will well remember a receiver com-
prising regenerative detector and lwo-step
amplifier having a list price of $1,000 and
not so long ago either! An audio frequency
amplifying transformer could be purchased
for no less than $20 or thereahouts.)

The thought of radio frequency amplifi-
cation brought much skepticism, and for a
long time no one ventured to do much along
this line. Suitahle inter-stage coupling trans-
formers were lacking.

Today there are more than 200 legitimate
types of receivers, all of which constitute an
adaptation of abou: five 1undamental cir-
cuits.

THE FIRST RADIO FREQUENCY
The Arst radio freguency receiver with its
one-stage of untuned radio and non-regenera-
tive detector gave enough trouble. Some
signals were good, others terrible. And to

add regeneration to the detector was alin.

to temnpting the wrath and ire of a lion.
VSomcouc, applying Pupin’s principle, con-

ceived the idea of tuning the radio frequency

amplifier, and from then on progress has

b

By LECN L. ADELMAN

There has been no art, science or industry which has hod such a meteoric developmeni as radio.
This crticle deals with some of the advances made in circuil design, especially with regard fo

stabilizing ihe operation.

been made in utilizing tuned radio frequency
amplification in receiving sets. But again—
just as the signal would be brought (o maxi-
mum intensity, very objectionable howling
and squealing would begin.

Venturing forth again, after having ap-
plied the audio frequency amplifier to the

Fig. 1 shows the familiar Hartley oscil-
lator used to a large extent in the transmis-
sion of continuous wave signals, With a
slight modilication we can recognize it as
the splendid Reinartz circuait, so efficient in
the reception of C.\W. signals.

An oscillating receiver is not necessary

g

Fig. 2.

The familiar potentiometer or “josser’” method which is also known as tube character-

istic variation, was one of the first steps used by experimenters in controlling oscillations,

circuit, two stages of tuned radio frequency
were added, and one can inagine what hap-
pencd to those persevering pioneers. Their
lot was by ifar mueh worse than one can be-
lieve, for radio enginesring wus undreanit
of and each followed his own line of pro-

cedure.  But more and more the slide rule
and sound electrical engineering principles

-
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IFig . A powerful generator of oscillations

over a wide band of frequencies, the Hartley

oscillator has found great favor with the
transmitting amateur.

were applied to solve the great amount of
work standing before those ambitious ex-
perimenters, and more and more it was
found that by following rigidly well-known
electrical rules those of radio well-nigh
agreed. Men who worked haphazardly found
that they could get nowhere, and only by
thorough reasoning was the present stage of
development reached.
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Fig. 3. The method invented by Rice,

As can be noted, it is similar to a bridge arrangement,

in which the capacity inherent in the tube is counterbalanced by the neutralizing condenser.

for broadcast reception (except In the spe-
cial case of the Super-Heterodyne), and thus
such a type of set is used only on the short
waves from 200 down to 75 meters and less
where radiation from it does not interfere
with broadcast reception.

OSCILLATION

In Dbroadcast reception, maximum ampli-
fication with any tube is reached just below
its oscillating point.  Obviously, the ques-
tion immediately arises, why usc a circuit
which causes the tubes to oscillate? This
logical quesiion 15 readily answered when it
15 stated that it would be impracticable to
build such a set because it would be impos-
sihle to obtain sharp and selective tuning.
For best results both the grid and plate cir-
cuits must be tuned and this leads to a coun-
dition where oscillation is bound %o occur,
unless special arrangements are used.

There are several various methods used
to keep the tubes from oscillating. FEach
affects to some degree the sensitivity of the
circuit as a whole, but, generally speaking,
results are good. Everyone knows that the
introduction of resistance into an oscillating
circuit will do two things, It will cause
bread tuning and, more important, will re-
sult in poor signal strength. Of course, the
resistance will prevent undesirable oscil'a-
tion, but the cost in inferior results is far
too great.

In a radio frequency receiver there arc
pljec‘isely two causes for oscillation, one that
of inter-tube coupling due to the inherent
capacity between elements of the tube, and
the other due td Inter-stage transiormer
coupling, both of which are of great concern.

Let us see what has been done to bring
about a condition of stability and control, a
condition where quiet operation is an out-
standing feature not to be overlooked in the
performance of a set.

Along with the first attempts at controlling
the oscillating point in a receiver, the poten-
tiometer found ready application. It was
soon learned that if the grid return was
connected to the negative side of the “A”
battery for the radio frequency amplifier
units, the tube was placed in a much better
position as a straight radio frequency ampli-

»
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Fig. 6. An adaptation of the
Rice method which employs

a tertiary coil wound along-
side the secondary and
whose magnetic feld is in
opposition to the latter.
Although this scheme is ap-
plicable to several stages of
amplification, it is rather
inefficient on account of in-
troducing too much absorp-
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tion, with consequent loss in

1 A ignal h
+4 signal strength.
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fier because of its inherent characteristics.
However, strong oscillation was the result
of a too negative grid bias, while poor am-
plification was the result of a too positive
grid bias. The potentiometer afforded «
ready means of adapting the grids of radio
frequency amplifier tubes to the varying
circuit conditions incident to wave-length
change while tuning. These incident changes
are variations in “B” battery potential, dif-
fcrences among tubes and radio frequency
transformers and other minor changes in
either circuit or apparatus. Although this
method of controlling oscillations is a very
good one, its main disadvantages are that it
constitutes an added control, results in some-
what broad tuning and slightly decreased
signal intensity. This is due to the increase
in the current taken by the grid when the
potentiometer makes it positive, For this
reason, it has often heen termed a “losser.”

Fig. 3 shows the Rice method of neutrali-
zation wherein the filament terminal of the
tube is connected to a point which divides
the inductance of the secondary circuit into
two nearly equal parts. This places the
mid-point of the coil alwavs at zero potential,
the ends alternately being made positive and
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one side and the neuiralizing condenser and
secondary of the transformer as the other
side. The ratio of the two capacities is the

Radio News for May, 1925

and resistance m series, while the other side
is formed by the internal capacity and re-
sistance between grid and plate of the tube.
These are to be regarded as in series. The
values are not critical generally and depend
upon the characteristics of the tubes.

A very effective method for preventing
oscillations is to provide a means for dawmp-
ing them. This is accomplished by placing
a closed circuit composed either of induc-
tance alone, or a combination of Inductance
and capacity, in close proximity to the tuned
circuits, These auxiliary circuits act as ab-
sorption circuits, tending to absorb energy
from the tuned circuits. This has the same
effect as if resistance were added to the
tuned circuits which prevents oscillating. The
tuning, however, is not as broad as would
result from the introduction of resistance

>=
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Fig. 4.

The Hazeltine circuit.
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Another bridge balance method which gives good results when

the radio frequency transformers are properly disposed.

same as the ratio of the two inductances,
that is, the inductances oi the primary and
seconclary coils. In some cases only part of
the secondary coil 15 used in neutralizing.

Fig. 5.
the above.

negative, respectively, by the high frequency
potentials impressed on the grid. One end
of this coil is connected to the grid of the
tube, while the other is connected through
a small capacily to the plate of the same
tube. ‘

It is readily seen that this forms a Wheat-
stone Bridge arrangement which neutralizes
the effect of the tube capacity. The capacity
of this condenser, if the two parts of the
coil have equal inductance, should he equal
to the inter-electrode capacity of the tube.
Using the 201A or 301 A tubes, this should
be about 10 to 15 mmis. This prevents the
feed-back of energy through tle tube
capacity, and permits the use of tuned cir-
cuits for inter-stage coupling without having
self-oscillation occur.

NEUTRALIZATION

It will be noted that in this circuit the
neutralization takes place on the grid side
of the tube; the Hazeltine circuit. shown
in Fig. 4, does the neutralizing on the plate
side. The bridge arrangement can he seen
to include the grid filament capacity and
the primary of the coupling transformer as

Farrand, employing still another modificaticn of the bridge balance method, evolved®
The system can be used for a number of stages and proves quite efective.

his is done for convenience in cbtaining
neutralization, but is not alwayvs necessary.
In the Farrand method, shown in Fig. 5.
we have also a bridge arrangement, but this
time there are no inductances involved. One
side of the hridge s formed by a condenser

ud %

directly into the tuned circuits. {See
Fig. 5A)

Fig. 6 shows an adaptation of the Rice
method, in which, instead of tapping a coil
near or at the middle, the -coil is built in
two sections, which are in inductive relation
to one another, The coils are so disposed
that the magnetic fields are iu opposition.

Fig. 7 shows an adaptation of the Hazel-
tine circuit, excepting that, instead of using
the secondary of the transformer secondary
for neutralizing, another coil is introduced

into the magnetic field of the transformer.

REVERSED FEED-BACK

Fig. 8 shows the Superdyne method, which
is also known as the reversed feed-back
method. In this circuit an em.f. is intro-
duced into the grid circuit by coupling a
coil to it which carries the plate current.
The polarity of the “tickler” is made such
that the e.m.f induced in the grid circuit is
in phase opposition to the incoming signat
potentials impressed on the grid. At the
same time, the coupling transformers are
tuned. The amplification decreases as the
coupling between the grid and tickler coils
is made closer. but as it is loosened the am-
plification increases up to the conditions
permitting self-oscillation.  This negative
feed-back may be made to occur in any one
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Fig. 5A. By introducing a closed circuit, whick may be tuned or untuned, in inductive rela-
tion to the radio frequency transformers, its damping efect readily controls any tendency toward
oscillation,
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Fig. 7. Left: Showing the
use of a bucking ceil in the
plate circuit, whose mag-
netic field is in opposition to
the plate inductance. This
is a variation of the Hazel-
tine circuit,
Fig. 8. Below: A combina-
tion showing a plate resist-
ance in the first stage, the
Superdyne method in the
second, and a grid resistance
introduced into a tegenera-
tive detector circuit, preceded
-8 by two stages of tuned radio

1223
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stage of amplihcation, or may be acconi-
plished by coupling the plate circuit of the
detector tube to the grid circuit of the first
R.IF. amplifier.

There are other methods by winch seli-
oscillation can be controlled or prevented,
but they are all further adaptations of the
methods that have been explained above.
IFurthermore, several of these methods can
be incorporated into one recceiver, using one
method for one stage of amplification and
another method for another stage. This
gives rise to many circuits known as “plexes”
and “dvnes,” which generally bewilder the
radio student, but contribute very little to
the radio art.

It might be interesting to note in passing
that the tendency in receiver design is the
use of a minimum of controls. Whether the
successful single control receiver will make
its appearance in the necar future or whether
the nearest approach to it, in the shape of a
two control set, will supplant it, is at this
time hard to conjecture.

The manufacturer has realized the poten-
tial possibilities in the use of the experi-
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while others will stand comment as an ex-
ceptionally fine example of quantity produc-
tion. Of course, it is readily understood that
the manufacturer’s main consideration is the
building of a receiver which, primarily, shall
be of advanced design and work well under
all conditions. It is his problem to evolve a
method of producing large quantities of re-
ceivers which shall cost him as little as pos-
sible and be able to sell at a reasonable price.
The public is not interested in his troubles

1 I I

+50 frequency. This arrangement  and are not ([gsjroxls of knowing the intrica-
: o+ A i but one of the many possi-  cles involved in the manufacture of the set.
_ e circuits using the known . [ 1
o -4 methods of overcoming oscil. V\f‘hat tlhe.y want s something good at a
lation. price within their means.
. =
!
+225
orZ]
*90

mental laboratory as an aid, not only to him-
setf, but to the art of radio as well. More
and more, extensive research work is being
undertalken and the inevitable result is the
large succession of so many circuits that put
in an appearance. In some of these, there
are meritorious points which are commend-
able from an engineering point of view,

[%

Undoubtedly, those who are carefully
watching the market are noticing the falling
off of the inferior class of sets. The better
grade of receiver holds a dominating posi-
tion which it is bound to maintain in the
future. As Coue might say, “Every day in
every way, our radio sets are getting better
and better,”

American Scientists Strive for Radic Perfection

EEP dyed-in-the-wool scientists are

now taking a serious interest in the

many phases of radio transmission and
reception, and may evolve standards for
methods, frequencies and ineasurements
which will aid broadcasting and bencfit the
denizens of radioland, here and abroad.

The American Section of the International
Union of Scientific Radio Telegraphy at a
recent meeting in Washington, reported on
many problems on which research is under-
way. A resumé of the session by Dr. J. H.
Deltinger of the Bureau of Standards states
in part as follows:

“There is a great increase of interest in
radio measurements because so many people,
have gone into all phases of radio design and
engincering, have found it essential to secure
real measurements, I'he accurate measure-
ment of radio frequencies, has attained in-
ternational importance and popular as well
as scientific interest beczuse the reduction of
mterference in radio reccption depends upon
it. The vast increase in the use of radio ne-
cessitates the operation of transmitting sta-
tions as close together in frequency as pos-
sible. A practical limit to such crowding is
the accuracy of maintenance of station fre-
quencies. The work of numerous mvestiga-
tors is providing means to give the necessary
precision of measurement, constancy of
adjustment, and absolute accuracy of fre-
quencv basis. International comparisons of
frequency standards have shown a very sat-
isfactorv agreement. One of the interesting
means of malking such comparisons is the
piezoelectric oscillator, a new device which
is contributing greatly to current progress.
especially in the use of very high frequencies
or short waves. The piezoelectric oscillator

is essentially a piece of crystalline quartz.
Methods and apparatus have been worled
out to use such a device to control the
frequency of a radio transmitting station,
thus giving constant frequency stations.

“There is increasing use of apparatus for
measuring the ficld intensity of radio waves;
a number of methods, some of them rapid
and convenient. are being used extensively
by investigators.”

Dr. L. W. Austin stated that measurements
show the average intensity of signals from
European and California stations has been
somewhat less during 1924 than in 1923.
The variations of the intensity of reccived
signals from the high-power station at
Bordcaux, Irance, have been found to be the
same in France and in the United States,
whereas no such correspondence in the re-
ceived signals ts found for measurements in
the two countries on the transmitted waves
from the higli-power station at Rocky Point,
Long Island. Measurements of the strength
of signals from FEuropean stations show a
drop In signal strength just after sunset in
Furope. Observations of signals from high-
power stations over greater distances than
have been hitherto attempted, as for exam-
ple, from Java to California, show that the
low frequency stations transmitted to greater
distances than hitherto inclicated. Measure-
ments at frequencies above 3,000 kilocycles
indicate that the fading of such signals is
greater, and the reliability of transmission
less, at distances under 500 miles than at
greater distances. In the winter frequen-
cies above 5.000 lilocycles are observed to
be transmitted much better in the davtime
than at night, the reverse of conditions with
lower [requencics.

Dr. A. H. Taylor reported that the Com-
mittee on “Variations of Radio Wave Direc-
tion” had found that a shift of the appar-
cot direction of the waves from long wave
stations occurs at sunset. The direction
shifts toward the east before sunset, returns
to normal at sunset, and then usually shifts
to the west. The exact cause of this has
not yet been fully determined. Sowne vari-
ations of direction in broadcast station trans-
missions have been found at night. At verv
high {frequencies the changes of direction
are very rapid and very great, so that direc-
tion measurcments are quite impossible.

Measurements of atmospheric disturbances
produced in low frequency receiving circuits
during the last three vears indicate that their
intensity was greatest in 1922 and least in
1923.  Observations of atmospheric disturb-
ances indicate that their direction often cor-
respomnds accurately to the position of storm
and cloud areas over the countrv. At f{re-
quencies of more than 3.000 kilocvcles atmos-
pheric disturbances are comparatively mild
in the daytime, but at night in the summer-
time thev arc worse.

Mr. E. F. W. Alexanderson, in present-
ing the report of the Committee on “Meas-
urement of Interfering Radiation,” said that
a portable direct-reading instrnment for field
strength measurements has been developed,
which would make it possible to determ'ne
the precise amount of interference not only
on the main wave of a station, but in the
side bands and harmonics. The use of &
standardized direct-reading instrument of
this Tind will male it possible to obtain
actual statistical data on interference pro-
duced by wvarious radio stations and other
sonrces.
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Fig. 3.
parts lettered for reference.

HE spring of the year scems to be

universally set aside for the clean-

ing and overhauling of all appliances

necessary to human weliare. “Spring
cleaning” is a well-known by-word to the
housewife. Every spring the careiul auto-
mobile driver either spends his Sundays i
completely cleaning or overhauling the car,
or else drives it to his [avorite garage to
have this work done. And sc it shonld be
with every radio set owner. During the
long winter evenings, when “DX” reception
is at its best, the radio set operator seldom,
if ever, thinks of looking over his set unless
something goes radically wrong with it so
that reception becomes impossible. Thus, in
order to leep up a receiving set at its high-
est efficiency, and to avoid anunoying trouble
just at a time when tlhe set is most desired,
a certain time of the year must be set aside
for going over the set completely.

In order to satisfactorily carry through
the overhauling of a receiving set, a dehnile
systemn must be followed. The object of this
article is to point out the various steps in
the overhaunling of an average receiving set.
You will find that practically everything con-
tained herein will pertain at least in part to
vour particular type of set, regardless of its
style.  Owners of crystal detector receiving
sets will take care of their various coils and
variable condensers in exactly the same man-
ner as is described for vacuum tube sets.
In the last part of this article will be found
a few notes for the especial benefit of those
using crystal detector receiving sets, either
in ordinary crystal circnits or in a reflex
circuit using vacuum tubes in combination
with the crystal detector.

It is a very good idea to determine before-
hand just when you are going to start over-
hauling your set. It is best to contemplate
spending at least a day in this work and.
alter deciding upon the time, see that vou
have the following materials on hand. With

A typical single tube radio receiving set with all the essential

Overhauling Your Radio Sef

By &. P. PECK

these at your conmmnand, you
can proceed guickly and sys-
tematically with the cleaning
and overhauling and you will
not have to stop to procure

other materials during the
pracess. Beside your regular
radio tools and soldering

materials vou will need:
Fine sandpaper.

A fine file.

Shellac.

Thin lubricating oil.

Two or three strips of
cloth free from lint

A soft, clean varnish

brush, one inch wide.
Several pipe cleaners.
A generous stick of seal-
ing wax.
A strip of flannel.
A battery voltmeter.

THE ANTENNA’

The logical place to start
in with the overhauling of a
radio set is at the antenna
and ground. The antenna 1s the long wire
focated either outdoors or within the house,
which, in turn, is connected by means of
another wire to the radio receiving sef, and
the whole of which serves to pick up the
radio waves sent out by various broadcast
stations, When an aerial is suspended in-
doors and away from sudden atmospheric
changes, as well as rain and snow, there is
very seldom any trouble with it unless the
wire connecting the antenna itself with the
receiving set becomes brolken. In such a
case, it must be mended by soldering the
two ends together after thoroughly scraping
them. For complete instructions on solder-
ing, refer to the article by the writer which
appeared in the March issue of Rapto News.

With the outside antenna, however, the
troubles are slightly different. Here cor-
rosion will often take place, due to the action
of the elements on the wire. The corrosion
is particularly noticeable at the joints, that
is, where the antenna and lead-in are con-
nected. This joint should, of course, always
be soldered, but even
in such an event
there is often suffi-
cient corrosion to
prevent good connec-
tion between the an-
tenna and the lead-
in wires. Such can
readily be deter-
mined by inspection.
Lower the antenna to
the ground and look
over the joints thor-
oughly. You may find
small cracks i the
solder, an evidence of
corrosion. In such a
case, unsolder the
joint, scrape both of
the wires thoroughly
and resolder.

Cleaning the plates of
a standard type of va-
riable condenser with

a pipe cleaner.

Much has been written in various publi- -
cations regarding the effect of corrosion on
the antenna wire, aside from the joints, upon
transmission and reception. It will, however,
be found, in the case of broadcast reception,
that even a quite badly corroded antenna
wire will give excellent results, provided the
connection between the aoteuna "and lead-in
is firmly soldered and electrically perfect.
In transmitting sets, particularly of low
power and those operating on a short wave-
length, corrosion of this nalure has a detri-
mental effect, but as far as the broadcast
listener is concerned, it may be completely
disregarded. Therefore, after you have
made sure that all the joints on your antenna
are perfect, you may entirely forget about
the corrosion on the rest of the wire.

Now that you have a perfectly soldered
joint, it 1s a good idea at this time to guard
against further corrosion. An excellent
method of accomplishing this is illustrated
in Fig. 1. Wrap several layers of friction
tape over the joint, continuing the wrapping
for an inch or so on either side of the
twisted parts of the wires. Draw the tape
tightly so that is will adhere firmly to the
wire. Then paint this tape covering with
shellac, being sure that all of the tape, as
well as a short length of wire on either side
of the covered portion, is completely cov-
ered bv the liquid. The aerial can then be
immediately hoisted into place, allowing the
shellac to dry after the antenna is in posi-
tlon.

Sheliae Over lope

JSoldered Jomt

Fig. 1. The above illustration shows how to

protect a soldered joint from corrosion by the

use of several layers of friction tape coated
with shellac.
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THE AERIAL SWITCH

If your lead-in is provided with an aerial
switch so that the antenna may be connected
to the ground when not used for reception,
this switch should be looked after. It is
probably located out in the open and, there-
fore, quite subject to corrosion. Clean the
blade and jaws with fine sandpaper so that
they malke a good contact. Unless the wires
connected to the switch are soldered in lugs
which, in turn, are clamped under screws,
remove the wires, polish them thovoughly
with fine sandpaper and replace, tightening
the machine screws as much as possible.

1f a lightning arrester is used, be sure
that here also the connections are clean and
tight. " If that type of arrester is employed,
which is equipped with a spring clip for
fastening the connections, remove the wires,
clean them and insert them in the clips after
bending the latter out a little so as to restore
the spring of the metal and so as to insure
firm contact. If the wires are held to the
arrester by machine screws and nuts, clean as
before and tighten the nuts thoroughly.

All of these precautions are taken so as to
be sure ihat the current set up in the antenna
by the radio waves will reach the receiving
set with as much strength as possible. Now,
that this has been accomplished, we must
provide a satisfactory return connection.
That is, the ground conuection must be care-
fully and thoroughly made or otherwise all
of the time spent in working on the antenna
will bring small vesults. The average radio
receiving set is grounded to a water pipe
or to a length of iron pipe driven into the
ground and the wire is connected thereto by
means of a ground clamp. Here is another
point where corrosion may take place, par-
ticularly if the connection is exposed to the
outside atmosphere. If the ground clunp
is badly corroded, replace it with a new one
after thoroughly cleaning the pipe at the
point where the connection is made. Here
vou can also prevent future corrosion to a
very great extent by the use of tape and
shellac. Cover the entire ground clamp, an
inch or so of the wire connected to it and an
inch of the pipe on either side of the clamp
with tape, leaving no openings for the en-
trance of air tu the clamp and pipe. Then
apply a coat of shellac and allow it to dry.
The effect of the tape and shellag is to
prevent dampness and atmospheric moisture
{rom reaching the metals and so corroding
them at the point of contact.

Bejore we leave the subject of collective
agencies, as antennae or aetials are some-
times termed, let us note in passing the loup
antenna.  An ordinary type is Hlustrated
in Fig. 2 and the two -flexible wires which
connect this piece of apparatus to the re-

=1 |

Flexible
Wores fo Sel
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Fig. 2. Abgve: Indicating the flexible wires

leading from a Joop antenna io a recciving set

which are liable to break in use. Fig. 5.

Right: A cartridge type grid leak, the care of
which is described in the text.

ceiving set are shown. As the
loop is turned, these flexible
wires are twisted, and through
continued use will sometimes
break. Qften the wires under
the coverings break, but the open
point is not noticeable because
the insulation remains iatact.
Such an event would be denocted
by a sudden cessation of recep-
tion or at least a greatly re-
duced volume. In such a case,
install new flexible wires. Even
though there is no trouble as
yet with these flexible wires,
but if the insulation is badly
worn and twisted, install a new
pair anyway. This will guard
against future trouble.

After you have finished your
complete inspection of the an-
tenna and ground systems, you
will be ready to start on the
receiving set itself, The first thing to do is

‘to disconnect all wires from the receiving

set, including the antenna, ground, all bat-
teries and phones or loud speaker. Belter
remove all wires from the Datteries also, so
that the foose ends will not short circuit.
Place the batteries to one side until they
arc ready for their share of attention. Do
the same with the loud speaker or phones
and then remove the receiving set from the
cabinet. You will then be ready to com-
pletely inspect the various component parts
of the set under the best conditions. Iere
you will find that a flashlight wiil come
i handy for getting a closer view of the
various parts that may happen to be hidden
by other instruments. A flashlight may often
disclose a loose or broken connection or a
defective instrument which would otherwise
pass unnoticed. -

We show in Fig. 3 a rear view of a typical
radio receiving set with the various parts
that will bear inspection and overhauling.
1f careful attention is paid to every point
outlined Dbelow, you may replace the set
in the cabinet with perfect assurance that it
is ready for another season of good results.

The various points indicated in Fig. 3 are
as follows: A indieates the inductance coil,
which may be any one of many various
types. B is a variable condenser. Practi-
cally all of them are of a type similar to
this one and will be taken care of in the
same manner. C indicates a combined grid
comdenser and variable grid leak. This in-
strument is completely sealed in and usually
needs no attention whatsoever, unless it has
heen used so often that the resistance unit
is worn away. In such a case, it will be
necessary to replace the leale with a new
one. D indicates the vacuum tube socket in
this receiving set, while E is the rheostat
and F an open circuit jack.

We will now deal with the care of the
various instruments in detail. Consider all
types of inductance coils, an example of
which is indicated by A, in Fig. 3. Dust
collecting on the surfaces of coils has a
detrimental effect which cannot be over-
looked. This may be quickly and easily re-
moved if a soft, clean varuish brush abont
one inch wide is used. Simply brush the
dust off the surface of the coil, carefully
working into all crevices and corners. This

Fig. 10.

Using a tooth brush and alcohol for
cleaning the surface of a crystal,

Pig. 7. The pencil points to a bent contact
spring on the vacuum tube socket.

applies to all types of coils, either of the
low. loss type or those wound on cylindrical
tubes. In any event, remove all dust.

The condenser next comes in for its share
of attention. Dust often collects Dbetween
the plates of the condenser and thus forms
a partial conuection hetween the - various
plates with the result that the operating
efficiency of the receiving set is lowered.
This point would seem to be a very hard
one to get at, but if you will take an ordi-
nary pipe cleaner and bend it into a loop,
as shown In Fig. 4, you will be able to run
it in and out between the plates of the con-
denser and so remove every trace of dust
and dirt therein. Treat all of the variable
condensers in your receiving set in this
manner, being careful to get in between each
and every plate,

The variable type of grid leak was men-
tioned above, If, however, you use one of
the tubular types, such as ilfustrated in IFig.
5, it is well to remove the cartridge from the
clips, bend the latter together slightly and,
with fine sandpaper, brighten the tips of the
cartridge so that they will make good con-
tact with the springs. Then replace the
leak in the clips.

Now we will turn to the vacuum tube
socket. All the remarks below will pertain
to each and every socket in the receiviug
set, regardless of the number. FEach one
should receive the same careful attention.
A standard socket is shown at D, in Ifig. 3,
and another one in Fig. 6. In the latter, we
have removed the socket from the set so
that the parts of it can be more plainly
seci. Note the flat springs pointed to by
the pencil in the photo. Oilten these springs
become weakened, due to continued pressure,
and do not make perfect contact with the
prangs of the tube. In such an event, you
can reach one finger inside the tube socket
and bend up the ends of the springs so that
their life is restored and so that they will
firmly press against the prongs on the base
of the tube. These prongs are indicated by
the pencil in Fig. 7. They should be noticed
also and if they are at all dull or corroded,
scrape them lightly with fine sandpaper or
a file so that they are bright. Then when
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Fig. 9.
that the connecting wires are securely fastened.
connecting wires should be inserted if necessary.

Tightening the nuts on the back of a phone so

made as indicated in Fig,
8. Such a type is very
bad and is liable to cause
trouble, as it may break
when least expected. In
such an event, get out your
soldering iron and make
the connection so that it
appears as shown in Fig. 8
Such a connection is as
nearly electrically perfect
as it is possible to make
one. ~After you have gone
over the wiring, take each
and every wire between
vour fingers and tug it
slightly at:any place where
it is connected to other
wires. ~ You will quickly
locate any loose and
broken connections by this
method and they may be
guickly and easily re-

New

you replace the tube i the socket you may
be sure that perfect contact will be made
between the prongs and the springs and no
losses will occur at this point.

We will now consider the rheostat indi-
cated by E, in Fig. 3. You may have
noticed occasionally in the operation of your
set that the filament seems to flicker occa-
sionally and at the same time music is
affected. This may frequently be due to a
loose contact arm on the rheostat, which
should be immediately remedied. So, in your
overhauling, look at these arms and move
them back and forth several times in ovder
to see whether there is any looseness. If
the arm does not seem to be making perfect
contact with the wire wound on the sector,
remove the arm, bend it down slightly and
replace. It should then make perfect con-
tact. With carbon-pile rheostats you will
seldom, if ever, find any trouble. Just brush
off the outside of the container so that no
dust collects thereon, forming a leakage
path, and further attention will be unncces-
sary.

The jack, indicated by T, will give a little
trouble if dust is allowed to accumulate in
any great quantity on the short insulating
strips which separate the spring or springs
from the frame. The varnish brush men-
tioned above will remove any dust found
here.

After you have completed the cleaning of
all the instruments, bring a soft cloth into
play to dust off the pmel the baseboard and
all the crevices around them. You will not
be able to get it all out with a cloth, but
do the best you can. Then take the stick of
sealing wax mentioned above, rub it briskly
with the piece of flanne! cloth until it is
thoroughly electrified and run the end of the
wax along the varjous cracks and crevices
where the cloth could not reach. The wax,
being electrified, will attract fine particles
of lint and dust to it that cannot be re-
moved by any other process and the result
will be a very clean set. This method of
removing foreign material can also be ap-
—— P,

Fig. 8. Above left: A well soldered joint,
Above right: A joint which, while soldered. is
not very strong and should be resoldered.

plied to other points on the receiving set

where a cloth or brush cannot be used.
Next, look over the connections of the

sct.  You may find one or more connections

paired.
This  completes all of
worle necessary on the set itself. The loud
speaker will seldom, if ever, need overhaul-

CIT S Sttty

The Experimenter

hns come back! 1If you are one of the one
bundred thousend readers of the old EvLsc-
TRICAL ExPERIMENTER, vou will no doubt be
glad to hear that the EXPERIMENTER has come
ha‘x}l}czR BIGGER AND BETTER THAN
E .

Experimental Radio

Nothing but experiments, written by the
foremost radio authorities, also & monthly
editorial by H. Gernsback. A fine roto-gravure
section to brighten up the magazine.  But
best of all for you radio readers, is the big
radio section of over twelve pages of some
filty radio experimental articles—end mind
you, NOTHING BUT EXPERIMENTS.

LIST OF INTERESTING ARTICLES TO
APPEAR IN THE MAY ISSUE
OF THE EXPERIMENTER
Eiectrical transmission of pictures.

Laboratory reproduction of a famous soda
process.

Measuring the Voltaic cell,

Experiments with Tesla resonator,
By Kenneth M. Swezey.
Fun with Spark Coil. By Esten Moen,
Paper Disec Loud Speaker.
By James Farnworth,

Be sure to reserve a ¢opy from your news-
dealer before the issue is sold out.

Tue ExperiMENTER will be .on sale at
all newsstands April 20, 1925,

ing, as most of them are completely en-
closed and so are not subject to the action
of dust and weather conditions. If, however,
you have a radio receiving set which em-
ploys headphones, these will need some at-
tention. I you will look through the small
hole in the center of the cap you will uun-
doubtedly notice a small rusty spot inside.
Removing the cap, you will find that this
rusty spot is on a thin disk of soft iron.
You can remove this disk, but take great
care not to bend it. Remove the rust with
fine sandpaper and place a drop of very thin
oil on the metal and spread it out. Then
wipe the disk off carefully, still taking care
uot to bend it, and replace in the phones in
the same position as it was removed. In
other words, have the same side of the
diaphragm, as this disk is called, on the
inside as was in that position before the
cap was removed. Do the same with the
disk, or diaphragm, in the other receiver.
If the diaphragms are so badly rusted that
the metal seems to have been weakened,
address the manufacturers of your receivers
for a new pair of diaphragms. Also, while
you have the phounes in your hands, examine
the cord and make sure that it is not

-cated by A, in Fig. 9.

the overhauling

‘well as it formerly did,
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frayed or broken. If it is, install a uew
one. Also, with a pair of pliers, tighten the
nuts on the backs of the receivers, as indi-
If the tips enter the
casing of the receiver, tighten up the set-
screws with a screwdriver while you have
the cap and diaphragm off the receiver
proper.

Before you put your radio set into opera-
tion, and even before you connect the bat-
teries to it, test these latter with a volt-
meter. Undoubtedly the “A” battery, re-
gardless of its type, has received careful
attention, as a drop in voltage here is quickly
roticeable. However, the “B" batteries are
often neglected. If you use dry “B” bat-
teries, test each unit separately. If a 225-
volt unit has dropped to less than 19 volts,
replace it. In the case of a 45-volt unit, 39
volts is about the lowest at which it wilt
give satisfactory results. Storage “B” bat-
teries ' require constant attention just the
same as “A” batteries and have undoubtedly
been cared for regularly. Therefore, in
your overhauling, just give these batteries
their usual care,

TO CRYSTAL USERS

Below we give a few points which will
be of interest to those who-use crystal re-
civing sets or- who are employing crystal
detectors in reflex receivers. It may be
that recently the signals have started to get
dim or the set does not seem to work as
If the overhauling
of the set as described above does not seemn
to bring back satisfactory results, remove
the crystal from its clamp or cup and scrub
the surface carefully with alcohol, taking
care not to touch that surlface with the

fingers. A small brush, as indicated in Fig.
10, will greatly assist in this cleaning
process, While you have the crystal out

of the cup, clean the end of the contact
which touches the surface of the crystal
A fine file or sandpaper will accomplish this
very nicely, and will provide a clean can-
tact for the freshly cleaned crystal.

Just because your radio receiving set
happens to be functioning quite properly
at the present moment, do not think that it
may not need overhaunling. If it has been in
use for a period of six months or so, it is
undoubtedly ready for a complete overhaul-
ing and the time to do it is before something
goes wrong. So now set aside your da_\
for the spring cleaning of your radio set
and be assured that you will never regret
the time spent in this work.

Furthermore, you will be able to enjoy
summer reception with a minimum of noises
in the set itself. Static alone is bad enough
and vou should take every precaution to pre-
vent set noises from annoving vou. Over-
hauling the instruments as described above
will accomplish this.

Showing the prongs or contact pins on the
base of a standard vacuum tube such as used
in radio receiving sets.
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thrill

HOUGH the first real
inventor comes when he or she finds
that the new invention really works,
the second and greatest thrill is felt
when others are convinced that it works and

to an

are “sold” on it. I believe that anvone who
has been through these first two thrill stages
has a fair idea of what the inventor’s re-
ward is.

But the reward of public approval and
acclamation, though perhaps the one that
warms the inventor's heart the most, is not
actually the cune of most importance. An
invention that wins the confidence and recog-
nition of the public nearly always brings
reward in another way also, and this may not
necessarify he mongy.

I am fortunate enough to have submitted
two new inventions in the radio field that
have brought to me two handsome silver
cups, and no matter what the financial value
may prove %o be if the articles find a real
place in radio, my big thrill came with the
news of winning the cups.

These cups, both of striking beauty, were
awarded by the judges of the new mventions
sections of the First Radio World's Tair,
held at Madison Square Garden, New York
City, and at the Second Annual Chicago
Radio Show, held at the Coliscum iu
Chicago.

DORTABLE AERIAL

The first was awarded for a portable
antenna for its “unigueness and compactness
and the fact that it can be used indoors, out-
doors and for portable use, such as on auto-
mobile trips or camping parties.”  This,
substantially, was the statement of the judges
in making the award. I might almost call
this a pockel aerial, because, unless you are
afraid of tearing your vest pocket, you
might almost squeeze this antenna into it.
It looks and works like a survevor’s tape,
contains 100 feet of copper ribbon, has
spring action which allows the ribbon, when
strung up, to withstand even the worst gale,
is insulated at both ends and can be locked
in position at any distance up to the 100
feet of the ribbon’s length. It was my idea
to invent something in an aerial that would
prevent kinking and tangling and reduce the
number of operations in erection that ave
now required. The judges who awarded me
the cup were kind enough to say that my
idea has been realized.

By GAIL SAVAGE,

Rapro’s Woman INVENTOR

The second cup, which T won two months
aiter the first, at Chicago, was awarded for
a combined amplifier and loud speaker. This
invention makes possible loud speaker recep-
tion in conjunction with a one-tube set. On
a base about six inches square there is
the mechanism for two stages of audio
frequency. The loud speaker, which is a
part of the whole, is a top made of wood
and shaped like a metronome, the little in-
strument that used to beat time for us on the
top of the piano whenr we were children.
Its acoustics were found to be exceptioual
because of bridges similar to those used ou
a violin. These brideges, fom of them, scpa-
rate a stem coming down through the center
of the speaker from the top, and the sides
of the shell itself. The speaker unit fits
into the end of the stem.

It is interesting to know that the two in-
ventions were successful, yet perhaps one
of the reasons they were successful was be-
cause the industry is so voung. This illus-
trates what can be done in a new industry,
and especially one of the scope and import-
ance of radio. Probably in a few years my
little contributions to the science may seem
like nothing in the face of what is bound
to develop and they may even be obsolete
by that time. One might even wonder then
why they were called inventions at all and
were not listed simply as developmentls in
radio that were a natural consequence
rather than a direct creative effort. 1 em-
phasize this to illustrate just what a tre-
mendous opportunity is offered by radio
the inventive science and lhow the real
breadth of the field yet remains to be tapped
before new ideas are exhausted in ruadiv
appliances.

Radio took a grip on me from the first.
Perhaps that accounts for how and why 1
happened to design something ncw. [ am
giving this answer here because that is the
question my friends ask me most often.
They want to know how 1, a young woman
with a family and a home to care for, could
find time or show the interest in radio that
was required in the completion of my two
mventions.

THE IDEAS

They were the development of natural
ideas at first, the idea for the antenna com-
ing to me when I saw so many people on the
roof of our apartment house having all kinds
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Fair-Sex [hventor

Above is a photograph of Gail Savage, radio’s

woman inventor, and her two contributions to

the art, a tape antenna and a combined loud

speaker and audio amplifier. Cups granted for
them are shown also.

of trouble trying to erect them from coiled
wire and the like. They couldn’t avoid get-
ting it all taugled and the insulation neces-
sary seemed to be a great source of trouble.
And, in addition, if they had toc much wire
or tape for the distance available, they were
forced to cut the copper and ihus waste some
of it, in case they wanted to use it again.
Thal planted the seed in my mind for the
idea, but I really didn't begin to carry it
toward fruition until one roof climber got
his wire so badly (wisted that he gave the
whole thing up as a bad job aund hurled his
antenna material into the ash can. I was
convinced then that an aerial could be de-
vised that would be easier to handle and
give ‘better results than the one then repos-
ing in the ash can where its possibilities of
giving even bad reception were badly handi-
capped.

The completion of the combined amplifier-
loud speaker idea came after I had learned
that no one-tube set had the power to give
loud speaker reception and that an owner of
such a set was doomed to sit for life wear-
ing earphones clamped to his hcad unless
he got a more powerful set. The amplifier-
loud speaker gives the power necessary to
amplify the reception from the one-tube set
and the loud speaker jtself is attached, mak-
ing one article do where two were required
before.

From being an “amateur” listener at first,
I graduated into that class of fan which
liked and accepted the listening, but whose
members wanted to go farther and delve into
the tricacies behind the listening and learn
why certain causes resunlted from certain
effects and why the whole field of radio
couldn’t be entered into by anyone through
experimentation.

I make no claims at being an expert set
builder, nor am I willing to undergo an ex-
amination that even an amateur might give
me. | read the radio magazines eagerly, and
a new circuit always iinterests and intrigues
me, but 1 still think that the ficld is so new
and there is so much to be learned and the
whole science is progressing so fast that
very few can keep pace with it. 1 explain
all this to make clear that I am making no
claims as an authority on the subject, but
am just one of the millions of fans whe
are helping to establish the new science,

(Continied on page 2116)



ANEW phone lor radio receiving sets 1s
so small that it is worn in the opera-
tor’s ear. The actual size of these instru-
ments can be gauged by comparing the
phones shown in Fig. 2 with the child’s
hand lholding one of them. The permanent
magnet is of horseshoe shape, and fitted out-
side the phone case proper. The magnet is
bent so as to help hold tie phone in position
when in the ear.

The magnet coils are contained in a very
small metal case; each set of phones has a
resistance of 3,200 ohims, The phone ends are
in a small metal nozzle fitted with a celluloid
ring at the end. this ring holds the phone

The method of wearing the miniature ear-

phones is plainly shown in the above photo.

The advantage for listeners of the [fairer
sex is at once obvious.

MINIAT

securely when inserted into the ear. The
weight of each is only half an ounce.

As the diaphragm is very light and smali,
the phoues give clear and pure reproductions
of broadcasting. It can be adjusted by
means of a small milled ring over the coil
case. A locking ring then fixes the position
of the adjusting ring.

Two phones, together with a long fexible
cable are contamed in a small leather pouch
measuring but 3%4x2 inches. The case is
small enough to be placed in a vest pocket.

For portable sets, the new miniature
phones should be a great advantage, as they
require next to no space. Ladies will also
welcome them, for they need no longer fear
that their hair will be disarranged when
wearing the new phones. .

For secret radio, such phones are indis-
pensable; with their aid, a detective, for in-
stance, will be able to carry an “invisible”
set on his person. One phone only would
be used, and the other ear left free.

For a secret radio set {or police, a small
one-tube set, together with a coil antenna,
is worn while on duty; the cable leading
from the ear to the set would be flesh-
colored and so defy casual inspection.

Through the set, reports {rom headquarters
would reach the officer without any loss of
time, and he could be informed of the latest
happenings, or of changes in plans made,
without having to return to headquarters.

COURT UPHOLDS RADIO
REGULATIONS

FEDERAL Judge of Tennesse fined an
{ unlicensed amateur radio operator for
illegal operation of a radio transmitter with
malicious intent. Although the fine was light,
compared with the maximum penalty, $500
or a year’s imprisonment, it is believed by
officials of the radio section of the Depart-
ment of Commerce that this case will serve
as a warning to others who try to obtain
their “fun” by spoiling the pleasure of regu-
lar radio fans.

Radio Supervisor Deiler had been receiv-
ing numerous complaints from Knoxville
vacdio fans, that someone was jamming the
atmosphere regularly when Dbroadcast pro-

COMPACT
COMBLETE

New Miniature Radio Phon
Are Worn in Ear

By C. A. OLDROYD

From England come the latest in earphones. -These
new ones are possibly the smallest yet devised which
are commercially practicable.
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,j This sketch shows
G a possibility for
making radio a
very great aid to
the police. The
idea is an English
one. A Joop an-
tenna and small
receiving set are
sewed into the
officer’s coat.

P INVISIBLE
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grams were on the air. Oue public-spirited
citizen offered a reward of $100 to anyone
who discovered the owuer of the offensive
transmitter.  Another fan located the illegal
set, reported it to inspector J. N. du. Treil,
who called on the alleged amateur. He
found him operating a spark coil transmitter
and without receiving equipment. Later he
filed a complaint with the U. 5. Attorney,
to the effect that Section 1, of the Act of
August 13, 1912, regarding the illegal use
of a radio transmitter to create willful in-
terference was violated. The culprit con-
fessed that he operated the set solely to in-
terfere with the broadcast reception of a
neighbor, and the case went to court, rc-
sulting in the imposition of the fine.

This case is an example, cited to show that
radio laws and regulations are rigidly en-
forced throughout the country in an effort
to keep the air channels clear for all kinds
of radio trafic including broadcast recep-
tion. Listeners and amatears should report
all violations of the radio laws and regu-
lations, co-operating with the Department of
Commerce. )

The comparison between the small ear-
phone and the hand holding it in the above
photograph will give a wvery clear idea of
the actual size of this new device for radio.
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Television for Amateurs

By S. R. WINTERS

HE army of approximately 20,000

radio amateurs may be on the thres-

hold of a new and fruitful period of

experimentation. Radio wvision—the
sending and receiving of photograpls,
sketches, script, maps and autographed let-
ters—is now i its infancy, just as radio
telegraphy was 20 years ago. This revolu-
tionary system of the transmussion and recep-
tion of distant scemes by radio has been
proven sound in principle; it remams now
for the real experimenters to translate the
laboratory achievement into practical per-
formance.

THE INVENTOR

C. Francis Jenkins, iventor of the motion-
picture projecting machine and credited with
many other far-reaching discoveries, has not
only devcloped a system for the sending and
receiving of pictures and sketches by radio,
but has demonstrated its value in perform-
ance tests in the laboratory and afeld. Very
recently he has invented and built a small
and simple machine that will put radio vision
within the reach of the radio amateur. It
marks the introduction of a practical realiza-
tion of what Mr. Jenkins prefers to call a
service to the eye, just as radic now is a
service to the ear.

The machine built for use by radio ama-
teurs is inexpensive and, when compared with
its marvelous accomplishment, is very simple
i1 construction. This unit may be con-
nected to a small electric ‘motor or victrola
as a governor control, which engages with
a gear as a means of driving a shaft. On
each end of this shalt a brass cylinder is
mounted. A second thireaded shaft engages
with the cylinder shaft through a pair of
gears. Mounted on this threaded shaft is a
pair of arms connected together with an
insulated balelite bar. The rotation of this
threaded shaft moves the bar of bakelite
longitudmally with respect to the cylinders.
Furthiermore, mouated on this insulated bar
are two contact fingers, one coming in touch
with the cylinder used for sending photo-
graphic impressions and the other makes
contact with the cylinder employcd in re-
ceiving (he maps, sketches, pictures, etc.

TRANSMISSION

The message, whether taking the form of
a business letter or a sketch to represent
a radio diagram, is written with a pen on
white paper. The ink used in making this
impression is peculiarly adapted to this pur-
posc, having been invented by Mr. Jenkins.
Tlhis strip of paper containing writing to be
sent by radio is wrapped around one of the

Here is o prelinunary report of e new and simple
device which makes the transmission of sketches pos-
sible to amateurs.

brass cylinders and secured thereto with a
{fragment of sticlky paper. A switch is closed
m an electric circuit which connects the
cylinder at the contact finger with the trans-
nitting machine. Whenever a line of wrii-
ing passes uncder this contact finger a radio
wave 15 propagatecd into spacc just as the
closing of a telegraph key sends forth an
electric impulse. At all the rcceiving sta-
tions of this photo-letter system of com-
muunication the incoming radio signals pass
through the contact finger on the receiving
cylinder and malke a chemical mark on the
paper. That is to say, every time a line of
writing at the sending station passes under
the contact finger a mark is made on every
receiving station cylinder.

Mr. Jenkins told the members of the Third
National Radio Conference that he would
not ask for any special allocation of wave-
lengths for the transmission and reception
of pictures and photographic copies of mes-
sages, letters, sketches, etc., by radio. This
means that radio amateurs in their experi-
mental efforts in the field of radio vision may
further investigate the possibilities of short
wave-lengths or high frequencies, There-
fore, when the President of the American
Radio Relay I.eague speaks optimistically
of the potential value of short wave-lengths
he may also include n the picture the pros-
pects of radio vision within these once idle
and worthless bands of frequencies. Mr.
Maxim states: **This new territory, of un-
plumbed possibilities, and a great and far-
reaching achievement of the radio art is
rapidly gathering headwav as these (hou-
sands of experimenters take up and solve
the problems they cucounter on these short
waves.

The including of a Jenkins’ duplex photo-
gram machine, so called, in the radio equip-
ment of the amateur station means that
when these pioneers in wireless development
tire of exchanging telegraphic code with
friends in Australia that they canm switch
to the picture-sending unit and show the
Australian amateurs, at long range, scenes
of the objects about them. These photo-
graphic impressions may take the form of
a pencil-writing greeting, a sketch of the
antenna system at his station, a map of the
section in which he lives, or a picture of the
transmitler that he uses. Ivrespective of
the subject thus treated, there will be an
irresistible fascination i this unbroken
ground of experimentation.

IN USE
This so-called service to the eye, to quote

Another form of the device employs a small motor for turning over the cylinders which carry
the “pens’” and the chemically treated paper.
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A phonograph may be used to synchronize the
copying devices at the two stations.

Mr. Jenkins, in mtroducing the system to
the United States Post Office Department,
is “a method of transmitting messages by
radio instead of by steamship, Washington
to Panama in five minutes. It has the au-
thentic character of an autographed letter
and the speed of radio. It is the beginning
of a radio service to the eye, wherc hereto-
fore radio has been an address to the ear
only. Will the time soon come when the
Post Office Department will deliver by radio
photographic copies of onr business letters
at the speed of light, rather than the rela-
tively laggard delivery of the originals by
mail plane? Such an exchange of intelli-
gence would wonderfully speed up industry
because, like an army, Industry can go no
faster than its means of communication.”

Fitting, is it not, that Mr. Jenkins, whose
mechanical ingenuity conceived the beginning
of the billion-dollar-a-year motion picture
industry, should also invent the practical
machine that ushers in radio vision to the
20,000 amateur radio stations? IHe has been
experimenting along the line of picture
projection for more than 30 ycars. ~He has
been issued more than 300 American and
foreign patents—ranging from spiral liquid
containers to self-starting devices for auto-
mobiles. He foreshadows a time when radio
vision will make it possible for us to view
the Olympic games in Europe, and people of
other nations will he cnabled o see at long
range (he inaugural ceremonics of a Presi-
dent of the United States. The placing of
duplex photogram machines in the hands
of radio amateurs is a step in that direction.
It means a thorough exploitation of the
abstract idea of seeing as well as hearing
by radio. S

The action of (he apparatus is the simplest
passible.  The picture to be transmitted is
drawn on paper with a copper sulphate solu-
tion in such a way that when the needle
passes over the written lines the chemical
ink transmits an nnpulse through the cylin-,
der and needle, which is, in turn, sent into
the radic transmitter.

At the receiver, an amplifier is used after
tlie detector; and the amplified impulses sent
out by the transmitter are passed to the re-
ceiving pen and cylinder. A paper moistened
with potassium jodide or ferrocyanide is
placed on the receiving cvlinder. When the
amplified current passes through the needle
the electrolytic effect discolors the paper,
giving perfect reprodnction of the original
picture.

THE “PENS” ARE SIMPLE CONTACT
POINTS

The beauty of this system is, of course,
its simplicity. The victrolas at the two
stations may be exactly synchronized by ad-
justing their governors. The cost of the
two-cylinder arrangement is small: in fact,
it may even be coustructed by the amateur.
The motor method is likewise simple.

This little arrangement bids fair to open
up a whole new field to the amateur experi-
menter.
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Hamitorial

& League of Notions

OW here is another one. Within the

last two years, the Hams have done
themselves noble in the matter of interna-
tional communication, and have also just
about worn the Q sigs threadbare in their
conversation with gents who use a different
slang from their own and eat soup for break-
fast and do such other queer things.

A timely suggestion, it seems, is for us
to exhume the League of Naticns notion so
latelv and firmly interred at Washington,
D. C. There are several reasons for this
suggestion.

First of all, what dees a guy do when he
gets into communication with an T (Freuch-
man) or somebody or other? He gets his
call, a check and then transfers coungratula-
tions as best he can through the agency of
the Qs. That finished, the only thing left
is to pass a 73 on and go tell the gang
about what he has done.

Now, as far as the good of the race is
concerned, what a waste of good time and
plate juice. TFurther, what is the tie that
binds all the amateurs of the world together?
Certainly, after a Ham has logged a few
of the ¥s and Gs, the thrill begins to pale,
and then when he busts the antenna meter
making him hear you, and succeeds two or
three times, the thrill and feeling of brother-
hood again loses a bjt of its old-time kick.

Therefore, me bucks, I submit the follow-
ing to the executive committee aud ask your
closest co-operation so that you may thor-
oughly understand the deep, underlying
principles of .international law and common
sense which is the foundation of this, our
fraternity, etc,, ad infinitum.

The pomt is this. Since the matter of
intcrocean and international radio among the
Hams 15 a matter of not far distant future,
it seems logical to suggest some international
organization to immediately step in and take
charge of such matters as may need their
attention.

The present AR.RL, is in an advantage-
ous position to start such a movement. There
is lots of interest in the other countries and

B R

9BUI at St. Louis. Mao.

] i On the top shelf can be seen a long
wave set, immediately below it a short wave receiver, and to
the right a regilar B. C. L. outfit, a

Station 2FZ
Bronx, New York.
Note large map,
divided into the
nine radio dis-
tricts, each sec
tion having’ minia-
ture lamps which
light, giving pleas-
ing effect,

S
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there is lots of information in each of themn
that the HWams of other nations would find
of great account if they could get to thein.
So why not start a little of thc old pep on
the road toward such an organization?

Among other things, the condition of the
amateurs in other countries is not so high-
falutin as in our own. A few hints from
us and a little advice now and then might
do a lot to lhelp them and, incidentally, to
help ourselves,

But, with the excepticn of the G stations
alone, there is the barrier of language which
has to be overcome before any such arrange-
ment can be brought about. Now here is
where the little suggestion comes into play.

Of course, the magazines could print «
dictionary of technical terms in all languages,
including the Scandinavian, and let the Hams
“bone” nights learning to spell the mess, but
it seems to me that there is a much better
and more logical method easy at hand.

When the old Q sigs were first opened
to the eyes of the struggling bugs, in the
davs when the old closed core and rotary
were the stuff, an operator could tell the
other fellow just about what he had in the
way of equipment and
almost  what he was
working on without ever
using anything but the
new abbreviations. Now
it's different. There are
a thousand and one things
about the tube outfit with
no designation by inter-
national agreement at all,

With a well-designed
set of code letters and
words, it would be possi-
ble to carry on intelligible
conversation hetween all
the nationalities of the
earth without infringing
on any language.

This step is much
easier to take than would
appear at the first glance.
Get together a few of the
old-timers who have had
wide experience in

=i

pounding the brass, getting the traffic off
the hook and cleaning the rectifier plates.
Set 'em around a table, place a tentative
list before them and let them chew the rag

over it for a few hours. The result will
be a few broken heads, more busted feel-
ings and a darn good list of abbreviations.

The only trouble lere is that some enter-
prising brother may counceive the idea of
erecting a new inlernational language to vie
with the dozen or two fightnig for the chief
spot at present. But the old-timers, me-
thinks, can care for this particular genus
with ease and alacrity. Hi. '

Then when a tentative American list is
finished and has received the hisses and
adulation of the gang, the next step would
he to pass it over to some of the boys abroad.
There are lots of the Big Boys who know
a co-worker or two on the other side who
could be depended upon to pass the good
word along. A little explanation and a wait
of six months or so until they bad time to
digest the idea and add a few of their own
ideas to it.

Now, with matters taken this far, it would
be comparatively simple to carry on the
business of getting together, through the
use of a little expert knowledge in the other
languages and the addition of a few more
abbreviations. Then a few interocean meet-
ings could be held via the old CW.

And here let me sling a few random
proplecies. Now the matter of making con-
tact with the foreign fellows is getting to
be almost a daily occurrence. A few nore
trials and some improvements on the present
style and arrangements will bring the thing
to be a nightly affair lustead of a weekly one.

Within a year or so at the outside there
will be one or two paths carrying raffic to
Europe—and maybe S. A.—as they are now
carrying traffic nightly from the 2s to 3s
and 7s.  This may seem pretty much, hut it’s
not,  Wait until the time comes and see.

And when it comes, there will have to he
something done about all the previous sug-
gestions. Because, when you start a relay
from Paris or London to San Francisco,
yvou've got to have just as definite arrange-
ments for the traffic routing as you do now
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Showing a storage “B” battery installation which serves the
purpose of furnishing plate supply to the trausmitting tubes,
much better results being obtained than when using a motor-

generator,

when handling it from coast to coast of the
United States.

Then, when the time comes, there will havce
to be an organization to make the arrange-
ments spoken of above. Now this is one
way of doing it with the least possible
trouble and taking advantage of the factors
and organizations already establishied. It is
no self-respecting bunch of hams of any
country who have not their own national
society. These societies can begin to get
together through the same old C.W. men-
tioned above. Then they can form a loose
but definite organization among themselves
to take care of suggestion, international ar-
rangements, etc. The big point here, of
course, is that they should, as soon as pos-
sible, get accustomed to doing business with
each other so that should some emergency,
or a sudden desire to grab some publicity or
a little help, arise in some one of the coun-
tries, a cominunication to the other leagues
will not create such a surprise.

A few preliminaries, such as appointing
somebody as a sort of corresponding secre-
tary and someone else as a president to sign
the secretary’s messages, is a matter that
could be easily taken care of. Then, after the
temporary organization was completed, each
of the national leagues could appoint a dele-
gate in any way they see fit and the delegates
could carry on their business of organization
entirely through the medium of the afore-
said C.W., therefore beating the railroads,
the steamship compaunies and the Puilman
porters out of some good jack! MIM.

Then, after all this has been done and
relay circuits arranged to all civilized cona-
tries, including the Scandinavian the grand
climax could be put on the air in the form
of a sort of international convention open to
all and pretty much within the reuch of
all.  That is, within the reach of all who
could rig up enough radio frequency on the
short-wave receivers.

By a system of relays, using the afore-
mentioned abbreviations, it would be entirely
possible for the Ham in New Zealand to
have an almost constant contact with the
European gents.

Taternational Ham radio is just in the
offing, So the gang might as well begin
to think along some of the lines hinted at
lere. The best way to solve any problem
is to meet it before it arises. After it comes
up, of course, there are always detais that
were forgotten in the carefully laid plaos;
nevertheless, the greater part of the work
is done and the details are not so important.

So why not get in a few letters about it
and give a few ideas of your own? Every-
one should have a craclk at it so that the
best possible solution will be the one finally
selected to serve.

And another word as to the abbreviations.
They are needed almost immediately, if a
sensible transfer of technical knowledge

= through the air is to be
possible. Aunybody can
read a diagram or a hook-
up since they are written
m almost the same way
the world over. But when
it comes to giving the con-
i stants of condensers and
* coils, it’s a different matter.
Here some method of ab-
breviation is necessary.
Come on, gang, do your
stuff.
—Jav. HoLLawper,
[The first International
Amateur Radio Conference
took place in France early
this month (April)—indeed
. a great step forward in
“making ends mect” Mr.
Lioyd Jacquet was sent as
a rcpresenfative fromn the
United States. ~— EpiTor.

Hams Asked to Help
Government

GAIN it's the amateur who is in the fore.

Realizing the potential possibilities of
the “Ham,” the Government is slowly but
steadily giving him more leeway and co-
operation, and now that short wave experi-
ments are under way, special schedules of
transmission are being formulated; the
Army and Navy are both vieing with each
other in gelting “on the right side” of the
OMs, and it is safe to say that the uear
future will witness some wonderful im-
provements in the short waves.

Recent high frequency, or short wave,
transmission tests from the Naval radio
laboratory at Bellevue, D. C., have proven
so successful over long distances that one
of these transmitters is now being nsed regu-
larly each night as part of the Washington
system.

Within three months it is hoped that
seven or eight of the Naval District Com-
munication Centers can be equipped with
small high {requency receiving sets for prac-
tical and training purposes. In the interest
ol developing amateurs into prospective
Naval Reserve radio operators, the Depart-
ment of Commerce has been asked to prepuic
data and instruction on short wave com-
munication for distribution.

The Navy is greatly interested in having
a broad study of high {requency, low power
communication conducted and urges that
amateurs picking up NKF, Bellevue, on
81.5 and 54.3 meters Monday, Wednesday
and [riday nights, communicate with Bellc-
vue. The Bellevue set used for official com-
munication, operating on 71.5 meters, (rans-
mits between 500 and 1,000 words each night

e
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to San Diego and Balboa. It has been so
successiul that these stations have been per-
mitted to “unguard,” that is, not listen in
for the Aunnapolis arc set.

This set at NICIF is operated by a radio
relay from the Navy Yard at Washington,
where a 50-watt, 30-meter set is controlled
by wire from Naval radio central in the
Navy building. The oscillations of the trans-
mitter are controlled by a special crystal at
the desired {requency. The ouly antenna
is an ordmary galvanized iron pipe about
35 feet long and 234 iuches in diameter
locaied on the laboratory roof. There are
no masts or wires so familiar in high-power
work, Compared tu most Naval radio sta-
tions, the power used i this work is very
low, being between & and 10 k.av., whereas
Annapolis is 350 kow.

Signals {rom Bellevue's short wave trans-
mitter have been copied in Australia, and
were picked up by the U. S S, Canopis
while 7,330 miles distant. The battleships
Temnessee, Utal and M yoming, and the
U. S. S, Patoka also have rveported long
distance, short wave reception.

Operators at the Balboa station built them-
selves a home-made set, while the operators
on the Canopis constructed a single circuit,
regenerative tuner, which functions well at
very long ranges. This last set included a
detector tube and one step of amplification.
Low loss basket-weave coils of fixed value,
having 11 turns eacl, three inches in diam-
eter, were used. VT-1 tubes were used with-
out grid leaks. The coils were mounted on
a wooden frame so as to facilitate sharp
tuning, and an air-type, 11-plate, continuously
variable condenser was emploved. The set
at Balboa has also received Polduh, England.

Steps are being taken by the Navy to in-
stall experimental short wave receivers in
the Philippines and Hawaii, while extensive
studies in this work are planned during the
fleet maneuvers in the Pacific.

New QRA’s ,

3IW-H. A. Robinson, Silver Luke
Farm, Willow Grove, Pa. All rpts. appvie-
ciated and crds QSLed.

9BZX-—(Re-assigned) Isadore §. Rock-
lin, 3227 Jennings St., Sioux City, Iowa. 5
Watts CW. All crds QSL'ed. Pse cor-
rect your call book. TNZX,

9CTV—Clement Pacl, 131 Broad St,
Menasha, Wis. Pse QSL crd.  All crds
answered same day.

9DCY-—P. C. Biedenharn, 1914 Gar-
rard St., Covington, Ky. 5 Watts CW,
ICW es Fone.
(Continued on page 2118)

Exhibit of one of the
members of New
York City Radio
Club, at the recent
Show and Convention
held at the Iotel
Pennsylvania, depict-
ing the amateur’s
work and progress.
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The essential parts of the radiation eliminator.

VERY broadcast listener and amaleur
has a pet grievance, but the one griev-
ance that leads all the rest is radiation

{from regenerative sets improperly tuned.
How many times we havc been listening lo
the golden notes of a singer or to the mellow
music of a violin, only to have some too
enthusiastic neighbor try for a DX station
and therehy make the night hideous with a
wild collection of the well known squeals
and howls that would do credit to a close
debate occurring at the local zoo.

There are many receiving sets on-the mar-
ket today that do not radiate, but for every
one in use—well, we just cannot even guess
how many sets there are that vell, shout and
scream. The average set that is built in the
lome work-shop has a tendency to radiate
badly. It would be almost an impossibility
to give the reasons for this, as they are dif-
ferent on nearly every set that is built.

However, to combat this great disadvan-
tage of radio reception a vast amount of
research work has been performed. For
many years nearly every large research lab-
oratory and a number of amateur expen-
menters have been seeking a device to pre-
vent a set from broadcasting the above men-
tioned nuisances. One of the first steps for-
ward in 1925 was the announcement by a
large radio corporation of such a device
that has been cagerly awaited for a long
time.

The only extra apparatus that is neces-
sary to entirely eliminate radiation from a
set is a choke coil and a small condenser
placed in the circuit, as shown in the accom-
panying diagram. Also it will be noted that
the antenna connection, instead of going to
the usual place for this type of circuit, is
connected at the point C to the grid of the
audio {requency amplifier tube. The choke
coil A is placed in series with the phones
and plate circuit of the audio frequency
tube. The condenser B counects the plate of
the audio {requency tube to the grid of the
detector tube, The remainder of the circuit
follows the usual practice.

The operation of the revised circuit 1s that
the received signal is impressed wpon the
arid of the audio frequency tube instead Qf
the grid of the detector tube. The audio
frequency tube acts as a radio frequency
amplifier with the result that radio frequency
variations ate set up in the plate current of
this tube. The insertion of the choke coil A
results in the development of radio fre-
quency potentials. which are impressed on
the grid of the regenerative tube through
the small condenser B. Due to the fact that
this condenser has a wvery small value and
the capacity hetween the grid and plate of
the audio frequency is very small when the
regenerative tube oscillates. a  negligible
amount of radio frequency current goes out
of the antenna with the result that no dis-
turbance is produced on neighboring anten-
nae. The overall result on the received sig-
nal is a material increase in selectivity amd
there is in general no loss whatsoever i

Radio News for May, 1925

A New Radiation Eliminator

The radiation eliminator herein described recently appeared on the

market and should stop unnecessary radiations.

efficiency. When storage battery tubes are
used there is In many cases an increase in
efficiency.

The function of the choke coil being to
develop a potential over a considerable range
ol wave-length, it is made in several sec-
tions having natural periods of 300 and 400
meters,  The more sections that are used,
the more uniformly will the efficiency bhe
maintained ovcr Lhe range of broadcast
wave-lengths.

The accompanying illustration shows the
size ol the device as compared to the hand
of the ordinary man. The device 15 50 sim-
ple that almost anyone can install it in a few
moments with the aid of a lew bits of wire
and the ordinary household tools.

FFrom the foregomg it will be seen that
the necessary apparatus for nreventine radi-
ation is very casy to connect to any existing
circuit. Several times in the past 1¢w wonins
there bave been agitations started to elimi-
nate from the air sets that radiate and so
are an annovance to listeners i the vicinity.
That tlis apparatus has heen perfected is at
once a step forward in the right direction
for the ultimate good of all concerned.

HOW MANY BROADCASTERS DO
WE WANT?

THE question o how many broadcast sta-
tions the radio world wants on the air—
or, rather, low many can the Department of
Commierce accommodate?—has become most
pertinent.

The department bas just issued a list show-
g the wave-length distribution for the ex-
wsting 78 Class B private broadcast stations
of the country. excepting nine on the Pa-
cific Coast. For these 78 stations there are
47 separate channels; six of them are split
three ways, 20 are divided between two sta-
tions and the 21 others are assigned ex-
clusively.

How long a station can hold an exclusive
wave-length is another question, for there
are 21 more projected Class B stations said
to be under construction or planned, and the
nine Pacific Coast stations to be taken
care of.

The Commerce Department has announced

that this list icludes all the waves there are
for the Class B's to use; literally, “there
isn't any more” wave space.  Secretary
Hoover 15 without authority to deny a sta-
tion a license if it meets operating require-
ments. He will hesitate, thereiore, to tell
an applicant he cannot have a license, al-
though he might be justihed in many in-
stances in doing so.

Reviewing the situation i some of the.
congested localities, it is soon seen that the
broadcasting field is not only well covered,
but 15 jammed. In New York there are
eight B stations, including one in Newark,
on the air using six wave-lengths; how can
any more be licensed? Yet there are several
other applicants.

WEAF, WJZ, WNYC and WHN have
exclusive wave-lengths, which might be
shared with four new-comers, but would this
plan mterest the radio public? Most of these
stations are quite papular and one is a
municipal station, whereas the new-comers
represent tnkuown quantities.

The situation in the Chicago district is
perhaps worse. There are 10 stations there
sharing five wave-lengths—an even split. But
there are several well-known companies and
concerns waiting to open Class B stations,
it is understood. Philadelphia has four large
stations and two wave-lengths, Fortunately,
the congestion is not as bad elsewhere.

How Mr. Hoover's aides will decide the
question is not known. Tt may revert to the
public in the form of a sort of referendum,
when the actual applications from these 20
odd stations come m. If so. Mr. Hoover
may ask the prospective broadcasters and
the radio fans what to do.

Should nationally popular stations like
WEAF or WJZ be forced to share their
wave-channels, dividing time with unknown
and unestablished stations? Will a station
operated by Messrs. Blank & Co., in New
York, give reliable and entertaining service
of benefit to the radio world, or as much so
as the two stations mentioned as examples?
Would it not be better to license new sta-
tions in the crowded districts like New York
as Class A stations, sharing their wave-
channels with several other distant stations
in other radio districts?
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Circuit diagram showing where the instruments for eliminating radiation are placed.
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Push Pull Amplifiers with Standard Parts

ECAUSE the push-pull audio fre-
quency amplifier has seemed to
require two special transformers,
many radio fans have been deterred
from adopting it by the extra cost involved.
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Fig. 1 shows the familiar characteristic curve
of the average tube. Fig. 2 shows push-pull
combination cfiect.

Here is a method of construction which re-
quires only one transformer and that of the
standard two-winding type. The results will
be equally satisfactory.

Beforc going into details of how to con-
struct this particular circuit, it may well be
asked, “Why build a push-pull at all?”

To answer clearly that sensible question,
let us go a little into the fundamentals of
amplifier design. In the earlier stages of
an amplifier, it is not necessary for a tube
to give out much cnergy because the appa-
ratus it feeds (the inter-stage transformer
and the grid of the next tube) requires very
little energy. However, as the stages in-
crease, more and mare pawer is required,

From the standpoint of power output
alone, the two tubes might be connected
in parallel, but having them in the so-called
“push-pull” circuit clears up a certain kind
of distorticn and so this circuit is always

ped From Frevious JSroge

By PHILIP K. WINSLCW

used. A study of the familiar vacuum-tube
characteristic curve, as shown m Iig. |,
will explain this. Suppose a 10-volt negative
“C” battery is used, and that the incoming
signal superimposed a maximum of nine
volts, alternately < or —, on the steady C
voltage of the grid. The actual grid voltage
then swings from — 1 to — 19 volts, and
the plate current rises and falls also. But
the latter is not proportional to the former
because the tube’s response falls off at the
lower end, 7. ¢,
This curvature, while most pronounced at
the lower end, really exists throughout the
worling range. One of its effects is to
“heterodyne” two strong audio notes, pro-
ducing a “beat” note which is sometimes
heard as a high-pitched buzz, but more often
spoils the clarity of the other tones without
attracting attention to itself.

Suppose, however, that we arranged two
tubes in a circuit so that
while the grid voltage of
one was decreasing that of
the other was increasing.
Then, by putting the plate
currents through a transfor-
mer so as to reverse the ef-
fect of one tube, we could
make the two outputs add -
up.  Doing this graphically
in Fig. 2, where ACB is the
curve of onc tube and ADB
that of the other (with di-
rection reversed in the out-
put transformer), EFG is
the resultant current, and
this line is evidently much
straighter than either of the original lines.

Hence the heterodyning of one audio note’

with another will be much less than with
cither tube alone or with the tubes in parallel.

The usual way of arranging tubes in push-
pull is shown in Fig. 3. All (he elements
of this diagram are familiar to radio faus,
and need no explanation except the symbols
“I” and “0Q.” These stand for “inside” and
“outside,” respectively, and identify coil ends
that have the same polarity at any instant.
To connect coils in scrics, we connect an I
to an O, just as we connect a -~ terminal
of one battery to a2 — terminal of another
battery. When a direct current flows into
such a junction point, as where the “B”
baticry csinects o the omtput transformer.
hzlf of it flows through the upper coil, cre-
ating a magnetizing force acting upward,
and the other half flows through the lower
coil., creating. a magnetizing force acting
downward \Vhen a signal comes in from
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the characteristic is curved.”

The efficiency of the push-pull amplifier in point of perfect tone reproduction has long been known,
Here is a method of building it which uses only standerd paris which every experimenter owns.

the previous stage, il generates an alternat-
mg voltage in the secondary of the input
transformer acting at a given instant in the
direction of the nearby arrows. Now meas-
uring the grid-hlamevnt voltages, Lhis new
voltage will tend to reduce the effect of the
“C” hattery on the upper tube and incrcase
it on the lower tube. So the platc current
through the upper tube and its coil is in-
creased, giving an wicreased wpward mag-
netizing force i the core of the output
coil. At the same time the plate current iit
the lower tube and coil is reduced, giving a
rediced downward magnetizing force, The
latter has the same effect as the former—to
jncrease the magnetism in an upward direc-
tion, A moment later, with the reversal of

How the parts are
mounted on a base-

the incoming wave, the whole action is re-
versed, and hoth tubes act to increase the
magnetism downward. This alternation of
magnetisin induces a voltage in ihe output
secondary which sends current through the
loud spealer.

I'or some reason. probably the shight in-
crease ol cost, manufacturers seldom put
out transformers with coils in sections,
Some pains are peeded to make the two
seclions equal, and probably the demand
does not justify it. There are on the mar-
ket only {wo or three makes of transformers
with which to construct this circuit, and an
output {ransformer must be used to combine
the outputs of the two tubes. To avoid
this, it is only necessary to secure two essen-
tials: (1) A mid-point for the grid return-
wire at the input side, and (2) a mid-point
for the “B” battery at the output side.

(Continued on page 2179
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“B’’ Battery Eliminator from Standard Parts

By DCNALD E. LEARNED

Here is a rectifier for supplying “B” currvent that anyone can consiruct.

Auydio choke

+BAmp.

v

No. 7 Repeating
<o/ BRT

J

v
30 Ohm rheosta?

“Partable cord plug 4
To 10V AL 60~

ROBABLY the greatest nuisance con-

nected with the operation of a radio set

is the battery supply. “A” batteries lose
their kick and the set no longer amplifies
as it should. “B” batteries raun down and
develop high resistance cells, so that they
cause howls, weak signals and loss of dis-
tant reception. Storage "B’ batteries are
some improvement, but they must be charged
occasionally. Dry batteries are very expen-
sive [rom the viewpoint of current cost,
about two hundred times as expensive as
commercial current.

However, to utilize commercial current, it
is necessary to smooth it out, make certain
voltage reductions, and highly desirable to n-
terpese some sort of insulating device Dbe-
tween it and the set. Devices which do the
above operations are already on the marlket
under various trade names, but the item of
first cost makes many radio fans hesitate to
nvest.

These devices are not complicated, bhut he
construction of them presents quitc a few
problems if the necessary transformer is built
at home. However, a little shopping at the
radio stores and at the second-hand telephone
supply houses, will land the apparatus
needed and an evening’s worl will complete
the assembly.

Obtain from a telephone supply louse a
high impedance repeating coil and § two-
microfarad condensers (10 one-mid. con-
densers will do). The coil obtained should
be wound with wire, 30-gauge or larger, and
should have four separate windings oi ap-
proximately equal resistance, auny one of
which should have sufficient impedance 1o
use as the primary winding on 110-valt (0-
cyele current. This coil should be tested as
lo Insulation between windings at 220 volts
G0 cycles by connecting one end of each wind-
ing to either side of the test voltage. The
condensers should also be tested on the same
voltage.

CHOKE COIL

An audio choke coil will also be needed to
act as a filter to cut out the hum of the
supply current. This may be a telephone
choke or retardation coil, the secondary of
an audio transformer, or the primary of a
bell-ringer transformer. Providing the un-
used winding is not short circuited, all wind-
ings may be left in place on the core.

In addition to the above apparatus, the
following is also needed:

1 6- or 12-volt bell ringing transformer

A hook-up of the
“B" bhattery
eliminator which
may be con-
structed from
standard parts.

| 5 Det.

Little difficulty

10,000 to_..7 will be experl-

100,000 ohms, -—— enced in build-
ing it.

FULL WAVE
Four microfarad condenser- 2wo's
and 4 ones in parallel

(must handle 14 or ¥4 amp., respectively).

1 6- or 30-ohm rhecstat for 6- or 12-volt
respectively.

2 Tube sockets.

2 L-amp. amplifying tubes.

1 Variable resistance, 10,000 to 100,000 ohms.

1 10-it. portable cord and plug to connect

to house circuit.

Binding posts, —B, +B Det, + Amp.
Box, panel and base, 7 x 12 inches in size;
or oic 7 x 12-inch mounting board.

Mount the apparatus in the cabinet, or on
the meounting board, as preferred. The con-
densers may be stacked to conserve space,
and fastened down by passing a leather strap
over them. and securing the strap to the
base with screws and washers.

Wire as shown in Fig. 1, windings 1-2
and 7-8 being connected to assist each other.
The winding numbers are standard with most
coils. Connect the portable cord to the pri-
mary of the bell ringing transformer and
to either 3 and 4 or 5 and 6 of the repeat-
ing coil. Wire the filament circuit accord-
ing to Fig. 1 for a 12-volt supply and ac-
cording to Fig. 2 for a 6-volt supply.

ANOTHER FORM

Fig. 2 is given “for the utilization of a
ielephone retardation coil, or a transformer
of ratio 1:1 up to 1:1 ¥4, While this gives
onlv half wave rectification, it will operate
very quietly if the filter system (choke and
condenser bank) is good. Specifications for
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the retardation coil are the same as for the
repeating coil except that it has but two
windings.

A word as to the operation of these plate-
current supply devices. It sometimes hap-
pens that the user connects one to a set that
has insufficient negative bias on the tubes,
causing quite an audible hum, due to over-
foad. This is hard on tuebes as well as the
user’s ears, This outht will supply sufficient
plate current for eight tubes, if they are
properly biased. Add “C” bhattery to the
point where it begins to cut down on the
signal on the audio stages, and on the radio
stages if they are non-oscillating. The
writer applied a 12-volt bias to the radio
stage of his set. with a reduction from 20
milliamperes to 5 milliamperes in plate cur-
rent and increase of signals. This conserves
the life of the tubes as wetl.

CONTROL

Control of the output voltage of the set
may be had by adjusting the rheostat. and
of the detector voltage by means of the ad-
justable resistance. And this last is a real
control, too. Also keep in mind that the
output voltage is from 155 wvolts on down,
depending on the lead. Do not turn the
tubes high on a one- or two-tube set.

Old tubes will sometimes work verv nice-
Iy in this outfit, but be sure to check them
with a good tube, for a paralyzed tube may
e so far gone that it will not pass enough
current to keep the condensers charged. For
an eight-tube set, nothing but the best shouid
be used.

The writer will be glad to receive any
comments on the abave device, and wiil he
glad to advise further on receipt of stamped,
self-addressed envelope.

SPECIFICATIONS WRITER’'S OUTFIT

The writer used a Kellogg No. 17A re-
peating coil, No. 40A retardation coil for
filter choke, a Dongan 6-8-14 bell ringing
transformer, Kellogg No. 34 condensers
(2 mfd. paper) and a Durham adjustable
resistance. Qutput voltage on a four-tubc
set, 135 volts, computed by milliammeter and
counter emf. method, detector voltage vari-
able from 45 volts to 6 volts calculated by
substitution method. Voltmeters are not re-
liable unless checked with a milliammeter,
as thev consume a verv appreciable propor-
tion of the output current, thus lowering the
voltage., The writer also recommends the

use of VT-2 or 202 tubes in canjunction with
an Acme 7S5-watt filament transformer for
extreme load conditions.

Another form of
the eliminator em-
ploying a different
form of coil for
furnishing “B"
supply only.
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Fig.2
) HALF WAVE
Filarnent circuits inferchangeable
in either diagram

6 Ohmm rheostat

“Portable cord plug

Tollo ¥ AC 60 ~



for the Super-Heterodyne receiver,

SHEET 23

VERY month we present here standard hook-ups which the Editors have tried out and which are known to give excellent results. This leaf has perforation

marks on the left-hand margin and can be cut from the magazine and kept for further reference,

- of 5¢-tc pay for mailing charges.

These sheets can also be proeured from us at the cost

RADIO NEWS has also prepared a handsome heavy cardboard binder into which these sheets may be fastened. This binder will be sent to any address.

prepaid_on receipt of 20c.

index will be published enumerating and classnfymu the various hook- ups
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In time there will be enough sheets to make 2 good-sized volume containing all important hook-ups. ! Every yeéar an alphabetxca
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Handy Reference Data for the Experimenter L

HARTLEY OSCILLATOR

Circuit No. 93. 1In the accompanymg
diagram is shown the fuadamental circuit
for the Hartley uscillator and a piclk-up coil
The n-
ductance 1.1 is composed of 50 turns of
No. 22 D.C.C. wire wound on a 3-inch tuhe.
The pick-up coil, £2. has 10 turns of the
ame  size wire wound on the same tube
spaced about % inch from the frst men-
tioned winding.

00073 F
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The Hartley oscillator circuit employing one
tapped coil and a pick-up coil

The oscillations are coatrolled by  the
variable condenser of 23 plates and also the
amount of inductance rhat is in the grid and
plate circuits. The amount of plate voltage
necessary for oscillation depends upon the
type of tube that is used. 1t is advised thar
a 201A or 301A type of tube be in the cir-
cuit, as a higher plate veltage may be ap-
plud to this tube, though other tvpes of tabes
will gperate >'1t1\faCT01ll\

THREE CIRCUIT OSCILLATOR

Circuit No. 94. Another type of oscil-
latory circuit is shown in Fig. 94 In
principle it is the samic as that of Circuit
No. 93. Three honeycomb c¢oils are cm-
ployed to form the inductances, and the 23-
plate condenser is connected across the grid
coil for controlling ascillations.  The same
data for tubes that was indicated in the for-
mer oscillator applies to this circuif, too.

Both of these hook-ups are given in these
columns because every Super-Heterodyne cir-
cuit has its fundamental, some such circuit
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for changing the incoming frequency to the
wave-length that the mtermediate transfor-
mers are designed for, by heterodyning.
Also the principle of oscillations and lhow
they are praduced in a circuit should be
thoroughly  wnderstondt by every experi-
menter. :

THE TROPADYNE SUPER-
HETERODYNE

“Circuit No. 95. The value of the Tropa-
dyne need not be tuld to readers of Rapro
News. as the merits of the circuit have
been told in the August and November, 1924,
issues. In the ﬁnst place there are but six
mbes wsed, giving as much volume as the
average set using more tubes. The selec-
tivity. of this set is exceilent. Two lengths
of three-inch tubing, one three inches and
the other four inches long, are required to
wind the coupler and the oscillator coils on.
The primary and secondary coils are wound
em the 3-inch tube and are designated as
AG and GF, respectively. The primary
coil AG consists of 8 turns of No. 24 $.5.C.

wire and the secondary GIF is 50 turns of-

the same wire, both coils being wound in the
same direction. On the 3-inch tube that is
4 incbes in length, wind on 12 turns of
No. 20 S.8.C. wire and then wind on 55
twrns of the same wire. On these two tubes
the (wo windings are spaced %4 inch apart.
The two variable condensers have a capacity
of 0005 mf, i e, 23-plate condensers. The
remaming apparatus has the values di-
" cated in the diagram. The frequency changer
tube, which is the first one at the left in the
diagram, i3 placed in the layout of the appa-
ratis between the two condensers.  This s
deone m order to make the connections as
short as possible to this tube and condensers.
The zize of the panel necessary for this re-
ceiver is one 7 by 30 inches,
allows sufficient space for wiring.
Above are given the constants for a coil
that is used- as a coupler when an outside
antenna is used. The coil is shown in the
circuit diagram published in Ranto News,
jssne of August, 1924, and 15 designated by
the same lerters. Although this circuit func-
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tions very satisfactorily on an outdide au-
tenna, it perforims exwllenlly on. a loop an-
tenna, and if this is used the coupler need
not be constructed.

The connections of the Tropadyne are
similar to the standard Super-Heterodyne,
except for the first tube. It will be noticed.
however, that there are no grid condenser
and grid leak "in the circuit of the second
detector.  These two pieces of apparatus
were climinated because it was found that
distortion was decreased to a minimum by
aperating the tube on the lower bend of the
tube’s characteristic curve. This is accom-
olished by connecting the grid return lead to
the negative terminal of the “C” battery,
which acts as a grid bias for the audio fre-
quency amplifier tube. This applies a nega-
tive potential to the grid of the detector,
and therefare very little or no current is
absorbed by the detector, and the selectivity
of the intermediate amplifier is considerably
improved. With a “C” battery of 9 volts
and a plate voltage of 45, the selectivity is
so great that powerful local stations other-
wise broad in tuning are tuned in and out
with the vernier alone. This battery does
not decrcase the volume and the quality ofr

: -4
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The three-coil oscillator circuit.

reproduction is remarkable. The data for
the construction of the intermediate trans-
iormers will be found in the issues of Rabpio
NeEws that are referred to above. These
transformers are tuned by variable con-
densers across the secondaries, so that each
transformer is operating on the same wave-
length.
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The Tropadyne Super-Heterodyne receiver using
six tubes.
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A SIMPLE REGENERATOR
Circuit No. 96. One of the most inter-
esting Cl['(_LllLS f01 the (’xpenm(’ntcr is the
hook up showr in Fig. 95, "It is dn adap-
tion-of the. Tamous Hartle\ oscilldtor circuit.
The apparatus reqmred for this circuit can
be easily made by the average experimenter.
The inductance L2 is wound on a bakelite
or hard rubber tube 3% inches in diameter
and consists of 35 turns of No. 18 D.C.C.
wire. Directly over this winding is placed
L1 which is 10 turns of the same size wire,
The movable part of the coil, L3, was wound
with twenty turns of No. 20 DCC wire
on a bakelite tube 234 inches in diameter.
The tube on which are wound L1 and 1.2
is placed with its axis parallel to the panel
In the end opposite that which has the in-
ductance L1 on it, drill two holes diametri-
cally opposite to take the bearings of the
rotor, 1.3. These bearings are made of small
machine screws. The rotor does not have
to be controlled from the front of the panel,
as it remains in the same position after once
being set. The two variable condensers are
placed at the lcft-hand side of the panel with
the inductances directly in their rear. With
this arrangemen: very short leads are the re-
sult.

The tuning of the set is extremely sharp,
and as may he expected a vernier control
must be used on the .00]1 mid. condenser.
The close approach to the point of oscilla-
tion is evidenced by the fact that the circuit
does not “spill over” into oscillations sud-
denly as is the case with nearly all regenera-
tors. As the regeneration control condenser
is increased, the .amplification increases coil-
tinuously, gradually working into the con-
dition for oscillation. The approach is so
close that both the incoming signals and the
regenerative whistle can be heard at the
same time when the tuning is very close.

The adjustment of the movable part of
the coil is made as follows: The set is
tuned for the longest wave-length it is de-
sired to receive, with the movable coil at
right angles to the main coil.  This is the
condition for least awmplification or feed-
hack. The movable coil is rotated until the
set just begins to oscillate. It need not be
adjusted after thiz, and it will be found that
the tuning may be done entirely by the .00025
mid. condenser.

This circnit will function o any size an-
tenna, but it is advised that the total length
be limited to 120 feet. This includes the
lead-in. The different sizes of antenna arc
compensated by the tuning condenser; that
i3, if the set has been calibrated and a dif-
ferent antenna is used then the readings will
be differcnt alse.

M.oo0z5 1.

A oné-tube regenerative set that gives excellent results and is easy to construct.

COMBINATION TRANSMITTER
AND RECEIVER

‘Circuit No. 97. Have you ever wanted
to do some cxperimenting along the lines of
combining a transmitting and receiving set? If
so, doubtless visions of motor-generator sets,
500-watt tubes and such things have crossed
your mind and so discouraged you. Yet here
s a circuit that requires none of these ex-
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A long-wave receiving set using audio fre.
quency transformers for coupling.

pensive things and will illustrate very well
the principle involved.

The inductance consists of 30 turns of
No. 14 D.C.C. wire wound on a 3-inch bake-
lite or hard rubber tube. As the variable
condenser of .001 mifd. capacity (43 plates)
is the only tuning instrument in the circuit,

L
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a vernler attachinent of some sort is neces-
sary.

In the . ground -circuit the double pole
double throw swiich connects either the
microphone or the telegraph key in the cir-
cuit. In the circuit of the key there 5 a
single pole single throw switch for short
circuiting the key when the D.P.D.T. switch
15 thrown to the right side. When this short
circniting switch is closed, and the other
switch 1s in the position indicated in the
precedinrr sentence, the circuil may he- nsed
for receiving signals.

This circuit operates best: when thelc 15
a 201A or 301A type of tube used, hecause
the high plate voltage can safely be applied
to the plate of these tubes. The wave-lengtl
range may be varied by substituting other
inductances for the one mentioned above:
Many interesting experiments can be per-
formed and much practical cxperience may
be gained with this circuit.

This combination circuit will operate very
well with an antenma of about 100 feet in
length, and if a cage type of antenna is used
the results should be excellent.

It should be remembered when this set is
operated as a transmitter an amateur license
is necessary. An excellent instrument to
make in conjunction with this set 1s a2 wave-
meter to determine the frequency of the
transmitter.  Counstructional details may be
found in former issues of Rapro News.

LONG WAVE RECEIVER

Circiuit No. 98. Very few experimenters
are aware that audio frequency transformers
may be used as shown in TFig. 98. This
hook-up is one which will make the set oper-
ate on a wave-length in the neighborlhood of
6,000 to 10,000 meters and up. As may be
seen in the diagram two variable condensers
are employed, having a capacity of .00] mid.
(43 plates).

If the experimenter has several types of
transformers on the bench, it would be an
interesting thing to determine what sort of
reception would result with several stages of
this sort of amplification. There is no rea-
son to believe that it would not be possible
to pick up the long wave stations using a
circuit of this (vpe, because the longer the
wave-length, 7. ¢.. the lower the frequency,
the more efficiently will the set operate. If
the input transformer of a pair of push-pull
transformers is available, the tapped wind-
ing would be used to change the wave-length,
as tapping in one, either part of or the whole
winding would act as a different amount of
inductance m the circuit. This trans{ormer

would of course be used in the antenna and

ground circuit, as primary and secondary..
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A combination transmitting and receiving set which may be built by the experimenter and which
should give excellent operating results.
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Awards of the $50 Radio Wrinkle Contest

First Prize
A LOW LOSS SPIDER-WEB COIL
WINDER

By H. A, MACDONALD

There are many different methods of pre-
paring coil {orms. the majority of them re-
quiring holes drilled arcund the circumfer-
cnce of the diske. ‘T'he form herc described
eliminate all such drilling and also pegs
that wear and get loose in their sockets.
The materials necessary are a side of a
cigar box (straight grained), a ¥-inch piece
of hard wood from which the disks may be
cut, a picce of strip copper about 3 inch
thick, and a I4-inch stove bolt. A frci or
scroll saw 18 necessary to cut the slots.

CIGAR BOX
MATERIAL
KEYS SUPPORTING
SPOKES TO BE A BIT
LESS THAN THICK-

NESS OF MATERIAL CuT SLOT
TO PEAMIT CLAMP-- - V' DEEP,

ING THEM
SECURELY
TOGETHER

STOVE
BOLT——

WASHER
DISC WITH SLOTS

AND SUPPORTING

KEYS BLANK JAMB DISC

SPOKE

CROSS SECTION

Showing how the vavious parts of the coil
winder are assembled.

Cut from the c¢igar box material 13
spokes, as shown in the accompanying sketch.
clamp them together arid even them off with
sandpaper, making them all the same shape.
While the spokes are clamped together. mark
off a center line {at the edges of the spokes
which arc clamped between the disks or the
mside ends nearest the center) and saw a slot
14 inch deep. This slot acts as a support
and centralizer for the spokes, which slip
mto the key carried on one face of the
disk, as cescribed later. The slot permits
the spokes to he slid off afrer the coil has
been wound.

SPOKES

WASHER

The final assembly of the winder is a simple
matter, as shown above. -

Next cuf two disks from the 3%-iuch
material and divide one of them into 13 equal
parts on the outer circumference and draw
lines to the center. A second circle iz drawn
T4 inch nearer the center, which acts as a
guide for the depth of the slots carrving the
keys. These slots are sawed also with the
scrofl saw.  The kevs are cut from the
thin sheet copper and fitted to the slots, the
width being a little less than the thickness
of the spokes. Tf these keys are exactly the
width of the  spokes when the disks are
clamped together, it will be impossible to
remove the spokes after the coil is wounnd.
These kevs are glued in the slots on oue
disk only, the other disk acting merely as
a backing to clamp against. A Ij-inch hele
is drilled through the twyo disks to take thé
stove bolt, which may have a wing nut to
tighten with,

Slhide the spokes on the keys and place the
blank disk in position, clamping with the
wing nut and stove bolt, using washers as
shown.  After windmg coil, paint the inter-
sections of windings with collodion aud al-
low to dry about 15 minutes before remov-
ing from the form. The resulting ceoil will
be one having as few losses as possible and
in addition once made the form may bhe
used indefinitely with no appreciable wenr.

# T I MIEEI s

Prize Winners

First Prize $25
A LOW LOSS SPIDER-WEB
COIL WINDER

By H. A. MACDONALD
Care of J. E. Sirrine & Co.,
Greenville, 8. C.

Second Prize $15
A NEW RADIO LOG

By HERBERT C. McKAY,
Eustis, Fla.

Third Prize $10
HOME-MADE DIATL

OO

INDICATOR

By JAMES A. MALONEY,
524 Crown Ave.,
Scranton, Pa.

Note: The next list of prize winnerss
will be published in the July issuc.

e e i

Second Prize
A NEW RADIO LOG
By HERBERT C. McKAY

A radio log such as is illustrated in the
accompanying phetograph will appeal to the
large number of faus who have sets that may
be logged. It is comparativelv simple to
construct and should prove of great aid to
any receiving equipment,

The panel may be of any stitf material.
For the hest appearance a thin radio panel
may be used, or for ease of construction a
cood grade of Dblack cardboard. A sub-
panel is also necessary, which may be of
hinders board, or stiff cardboard about 4
inch thicl.  These two panels should be
8 x 10 inches. The log itself is made of
heavy white bristol board and is 974 inches
i diameter. Four cardboard washers and
a 3- or 4-inch dial constitute the remaining
material, The memo. pad may be purchased
at a stationery store for a few cents and
cut down to required size.

The two panels are cut exactly to size.
On the face of the sub-panel and on the back

<of the panel describe a circle exactiv the

size ol the recording dial, 974 wches. Drill
out both centers. Placc panels together and
drill screw loles in each corner, for fasten-
uig the panels together. Using the drilled
hole as a center, cut a bole in the panel the
size of the dial (which we will assune (o
he three inches) so that the dial will re-
volve freely in it. If the panel is of any
great thickness, bevel il so thal the indicat-
mg pomt will come near the gradwvations on
the cial.  Then cut the openings  through
which the call letters and the station name
appear, these also being beveled.

RADID LG

A recording log such as this is a good looking
and convenient adjunct to the set.

Before assembling, four cardboard wash-
ers are prepared so that the cardboard may
jurn freely between the two panels. This
carcdboard log is pivoted on the sab-panel by
means of a split-rivet or simtlar means.
After the two panels have been fastened to-
wether by small bolts and nuts (or in case
cardboard 1s used, paper clamps), make sure
that the recording dial and hole are concen-
tric. Spread glue thinly upon the back of
the dial and set it firmly upon the record-
ing log. Allow the glue to dry thoroughly.
The face of the panel may be finished in
anv wayv that the constructor may desire.

Third Prize
HOME-MADE DIAL INDICATOR
By JAMES A. MALONEY

The majority of the dial markers that
are on sets today have one great disadvan-
tage, which is that if the inarkings on the
dial are viewed from.an angle, an error of
as much as one division may be made. With

and

Dial indicator made from switch point
sheet brass.
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the marker described, this error is eliminated,
" as the marker is almost touching the dial

From a piece of #3-inch metal, file out the
marker shown in the sketch. The shaft is
34 inch long and as wide as the switch point,
to which it is soldered. The opening through
which the dial markings are seen is ¥ x 34
inch, with ¥ tnch frame. The shait is bent
so that the marker is at the same angle as
the beveled edge oi the dial. Across the
middlc of the marker is soldered a piece of
No. 26 wire, whicli acts as a line to accu-
rately take the readings. To make the
marker match the rest of the set, the whole
thing may be nickeled. A’ hole is drilled
in the panel just above the dial through
which is nlaced the switch point with the
attached marker.

HONEYCOMB COIL MOUNTING

One of the most difficult instruments to
construct so that it will operate :smoothly
and have a fine control is a three-coil vari-
able mounting.
mounting that any experimenter may make,
which should .be satisfactory.

The vernier gears shown are taken from a
discarcled mandolin or may be purchased at
a hardware store. The sub-panel that the
gears are mounted tupon is of bakelite or
hard rubber and should be about four inches
in length. The two brackets that hold this

Yerrier
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A few odd worms and gears afford an excellent
means for use in a.coil mounting.

sub-pane! to the panel of the set are made
of "hrass’ qlnps b2 mch wide and 75 inch
thick.

" The first operation ‘in the construction of
this mountinig. is to drill the sih- panel as
shown. Dnmenslons will not be given here
as they depend upon the t\pe of gears used
and 4159 the type of.coils. IIowever a pre-
autmn ml"ht be mentidiied. Be careful in
drillihg ~the" sub-panel .to' keep the drill at
right” anoles to the sub-panel so that the
shaft: of the - gedrs will’ run_trire. | As _may
be seen in”the sketches, ‘the Wworm ‘parfs of

the geating systcin dre utindlred to the dlalb It

of the Setl

The manner i ;:?taclnng fhe coils to the

In the sketch is shown a’

gears may be done in any number of ways.
The simplest 1s to drill a hole in the standard
mounting that comes with the coils of such
a size that they may be fastened securely to
the vertical shafts of the gears. It will be
jound that this system of mounting honey-
comb or spider-web coils is one of the best
that has yet becn tried,
Contributed by John Hayek,

A LOW LOSS SPACE-WOUND COIL

The following is a description of a coil
having. very low electrical losses and suffi-
cient mechanical strength to enable
under the most rigid

it to

be used conditions.

An efficient form of. inductance. The coil is
space wound and is self-supporting.

This coil eliminates two undersirable features
found in other popular low loss coils, viz,
the danger of short-circuiting turns as in the
“hasket-weave” type and the high distributed
capacity as found in the “pickle-bottle” type.

Any size wire between No. 12 and 20 will
be satisfactory for winding the coil, How-
ever, it is recommended that No. 16 or 18
be used if possible. Obtain a bottle whose
diameter ‘is equal to that of the coil to be
constructed. From a plece of gum paper
tape cut out three strips s inch wide and
approximately three times as long as the
finished coil is to be. Several rubber bands
will come in handy here to hold the tape
strips on the bottle while the wire is being
wound on. The turns should be spaced by
a string which is wound on along with the
wire. Ordinary wrapping twine will be
satisfactory for the smaller wire; but some-
thing bigger should be used for the larger
sizes. When the correct number of turns
have been wound on, fasten the end of tlic
wire by another rubber band and remove
the string. Apply a thick?coat of collodion
on the wire over the tape strip. Allow this
to dry and put on a second thin coat. Mois-

ten the tape not covered by the wire and -

colledion and press down while it is still
sticky.
and remove the completed coil.

Contributed by E. F. Powell,

A SIMPLIFIED COUPLING
CONTROL

The receiver -constructor is often con-
fronted with the problem of an unsymmetri-
cal panel layout in favor of proper instru-
ment spacing- and- efficient wiring, a neatly

sarranged panél -seldom giving apparatus ar-
“rangement to permit of Dest efficiency and
. short connecting leads.
“inductance coils-are mounted directly on the
ccondenser by which they are tuned, being
‘placed at-right_angles to the plates.
~able inductive ‘eoupling to such coils gen-
-erally presents a difficult construction prob-
-letn, which-is qulte snmphﬁed in the method

For best efficiency,

Vari-

illustrated.
‘A ds a-length ofs / inch dowling, fastened

i - by a-stnall” hinge sand supported by a post

on some one of the instruments, st Y1 as an

-respect to the. face of the mounting.

‘When this dries, break the hottle
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audio transformer, C .is the shaft back of
the panel, upon which is secured a small
cam at an off-centered point, 180 degrees
rotation of the dial on shaft C giving maxi-

I
“ }’ 'Ul I H\H% h“/uj
| .|w\|”)“”fmmu !

. _i Mlm [T

Easy way to mount honeycomb coils. A small
cam allows a vernier coupling adjustment 'to
be had.

mum to minimum coupling between the twn
coils. " The diameter of the cam used will
vary with the length of A, -also with the
distance between the shaft C and the hinge;
the longer the length of A, or the shortcr
the distance from C to the hinge, the smallcr
the cam must be. If D is the regenerative

‘. coil and the hinge is fastened to the frst

audio transformer, the wooden dowel can
he replaced by a small brass rod and used
as the connection between coil and transfor-
mer. Exact measurements of course must
he determined in individual cases. If coup-
ling changes obtained by rotation of the dial
are too abrupt, this may be remedied by
sliding coil D back on the dowel, giving
greater spacing between D and E.

Although honeycomb ¢oils are shown, the
system is quite adaptable to other types and
conditions, arrangements of which will bc
lmmedlately suggewled to mind.

Contrilnited by E. E. Gr—r_fﬁn,,
SPIDER-WEB COIL MOUNTING

One of the 'most diffieult coils to mount

-as a rotor is a splder web coil and the ar-

rangement here .1s one that may be built

“with little trouble, and it should “prove to
“be very satisfactuty.

A piece of hard wood
¥4 -inch square and 3 inches long is cut and
filed, as shown in the accompanying. sketch.
A hole to take a Z4-inch shaft is .drilled

through the: middle section,- and it. might be

well to add a caution here—be sure that the

drill is held in' a:perpendicular position with
The

Hole ¢ or mounting screw.

3

T Cofjor to Fits 5f707’7‘
“with Jong sef screw

Fad Flattened for
spider web corf )

é ,///é;/,

Ho/e 7o fake
Bake/tfe
S/mf #

Al Hole for
il ounting
screw

Arrangement for mounting spider-web coil

rotors,

shaft is a hard rubber or bukelite rod 4
inch in diameter flattened at the end, so that
it may bc slipped through the turns of the
spider-web coil.  The collar shown may be
drie from a discarded dial and fitted with a
set screw of such a length that it will strilee
against the side of ‘the mounting, thus form-
mnr a stop and preventm" the pig-tail con-
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nections of the rotor from being twisted off,
With the bearmg sccured to the panel as
shown and the sct screw tightened to the
shaft, the shaft may rotate through about
300 degrees, smoothly and with no end play.
The mounting can be iastened to the panel
with the two screws above and below the
~lhadt.

Contributed by W. €, Hall,

BACK PANEL SWITCH STOP

l‘or the fan who is particular about the
appearance of his panel, this switch stop
will be a welcome ilea. This stop requires

no lwles in the panel and may be adapted
1o the mAJ'JI‘Jt) of the switches on the mar-
ket.

This switch stop is easily made from ordinary
bus-bar.

In the accompanying diagram a length of
square bus bar A s bent around the collar
ol the switch lever, B.  This bus bar is
hent so that the switch will stop at the end

poits, the bus bar being stopped by, a piece
of heavy wire soldered to the middle switch
point, as shown at C. A length of spaghein
is placed over each end of the stop as in-
dicated at D.  This bus har is soldered to the
collar of switch lever.

Contributed by Lawrecince Engebretson,

GLASS ANTENNA INSULATOCR

A cheap and e¢ffcient antenna msulator can
be easily made as shown in the sketch. Pro-

Hole
-for Glass

A good antenna insulator can be made with
two blocks of wood and a glass towel rack.

cure glass towel rods, which may be pur-
chased at any plumbing establishment, about
15 inches in length. Two blocks of wood
for each insulator 5 imches square and 34
mch thick are drilled as follows: In the
middle of the block a hole slightly smaller
than the rod and through the block perpen-
dicular to the large hole two holes large
enough to take a Y-inch bolt 34 inch {rom

the top and hottom of the block.
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The blocks
are then sawed in half through the three
holes. The glass rod is placed between the
two halves of a block and fastencd there by
tightening the bolts through the small holes.
The supporting wires of the antenna may be
iastened to the bolts.
Contribicted by Raymond Hadley,

USES FOR BUS BAR WIRE

Have yvou ever. while wirtng a set, found
that your soldering iron was ¢ of an inch
wo large to get into some corner? Instead
of tearing the set apart next time, just allow
the soldering iron to cool off and wrap a
pieee of bus bar around it. It will do the

Bus bar wound around
G Solgering from T

Cork -

An easy way to solder out-of-the-way joints,
using bus-wire,

4
Bus bar--

trick very micely. If there are a number
ai such places in your set, procure a large
cork and insert about three inches of bus
bar in it. This will serve as a soldering
iron, the only disadvantage being that it will
not stay hot very long.

Contributed by A. A. Blhwnenfeld,

Novel Cou Wmdmg Machine

The photographs show a new type of machine put out by

"FHE pastime of winding coils has be-
come exceedingly popular nowadays,

and it would be a difficult job to con-
ceive of a dved-in-the-wool radio fan who
iloes not have a great number of coils of
wire and tubes of insulating material scat-
tered around either in his bedroom or the
cellar, depencing upon where he exercises
his radio proclivities.

There are many ways ol winding coils;
the writer has elten rolled the forms on a
tible with one hand wwhile guiding the wire
with the other.  He has also used various
means of monnting the outfit in bearings to
he turned with-a crank.

But these arc all makeshifts, and the diffi-
cilty experienced in trying to make the af-
raiv worls properly geuverally maore than
counteracts the expected advantages.

a leading tool manufacturer;
tion and just as simple to operate.

it 1s very simple in construc-
The photographs are

e 7 Hi

A  new coil
winder recent-
ly placed on
the market
which has
many novel
features. Coils
one¢-half to five
inches in
diameter and
from one-
eighth to ten
inches "long
can readily be
wound with
little diffculty.

Lautiafp T T Tt

sufficiently plain so that nuo further description is necessary:
Many kinds of singfe or nwulti-layer coils can be wouund on
this machine, nsing cylindrical forms, and spaced winding
can be obtained by winding two strands at the same tume.
removing one strand after the operation is completed.

When fine wire is being wonud on a coil form, there 15 a
tendency for the wire to lap over itself. This necessitates
turning the handle Dbackwards, until the wire is again
straight. A small spring brake when depressed, allows the
coil to be reversed in direction, and prevents the wire {rom
unwinding when i the normal position,

The stand is provided with holes which allow 1t to be
fastened to the workbench, or if so desired, the coil winder
may be placed in a vise in any particular position. The hasc
is oi cast iron finished in black enamel, while the center
rod is of steel. Both coil guides are of aluminnm and are
tapered so as to conform with the size of the various forms
to be wound. A small wooden kuobh on the handle com-
pletes the outfit which is trimmed with red.
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One of the most important facts to the commercial operator is the code.

Above are shown

Navy students studying it,

UST the other day a stranger called on
J me, and after introducing himself as a

man who had just recently become a
“radio addict” said, “I understand that you
have been in the radio gamne for a good
many years; perhaps you will be willing to
advise me just what particular set or type
of set I should purchase, to get really satis-
factory eutertainment from the broadcast
stations 7"

A common enough question, particularlty
to those of us who have been associated with
the science for some time. My visitor nalu-
rally assumed that I could advise him quick-
ly and accurately, and was therefore con-
siderably surprised when I replied, “I'm

The advent of broadcasting has inaugurated
the trade of radiotrician.

sorry, but I am afraid that my advice would
be of little value, ‘and I am sure that you
could obtain much better information from
sorme reliable house dealing in radio broad-
cast receivers and parts.”

To him, perhaps, it did appear a bit odd
that a radio man of long experience would
suggest that he turn to a non-technical and
comparative newcomer in the profession for
the information which lie desired. But was
it?  Suppose we analyze the present radio
situation and compare it with that of a few
short- years ago.

Fifteen—ten—yes, but a scant five years
ago, a man either was or was not a radio
man. = The term signified that he had a
pretty thorough understanding of the appli-
cations of radio in all its hranches and was
a good all around radio technician. Today,
there IS NO SUCH MAN! I'll try and
qualify that statement in the following para-
graphs.

A BIT OF HISTORY

Let us go bhack, say ten years. To be a
good genefral radio technician, a man was
required to be familiar with the theotry,
functioning, " installation and operation of
radio telegraph apparatus ¢f the spark type.
Such -equipment was at that time, with few
exceptions, unsed solely for communication
between vessels at sea and from ships to
shore.

A short time later the first arc installa-
tions, opening the field of high power, point-
to-point service, began to make their appear-
ance. This made an additional subject to
be mastered by the man then engaged in the
profession as well as by the student of those
times. Coustant improvement in spark trans-
mitters as in receiving equipment farther
added to the necessity for ciligent applica-
tion to study.

Followed the introduction of the high fre-
qguency alternator for high power work. An-
other phase to he mastered, still keeping pace
with arc and spark equipment which con-
tinued to hold the fore in their respective
fields. ‘ :

Vacuum t{ube investigation next came in
for a share of attention, and then the war
with its feverish activity—the rapid develop-
ment of oscillating vacuum tube circuits—
fast moving improvement in existing appa-
ratus of the older systems—the problems
arising irom increased traffic and the result-
ing interferences, which followed the sign-
ing of the armistice.

And then—radio broadcasting with its
myriad of applications—its trick circuits—
the 1uvasion of the field by all classes of
experimenters and their resultant develop-
ment work.

Meaawhile, elaborate experimental worl
had been going on in “wired wireless” or
carrier current transmission—in communicat-
ing with submarines and aircraft—the intro-
duction of high-speed automatic transmiis-
sion—radio transmission of photographs—the
radio compass—a hundred variations from
the original “ship to ship” and “ship to
shore” wireless of not so many years ago!

Where is the man who can keep intimately
abreast of progress along ALL these lines?

He simply DOES NOT EXIST! It is no
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Specialize!

By HOWARD S. PYLE

it b | TR . S

: R. PYLE gives an excellent
Mﬂlar:h‘aﬁon m the accompany-

mg  article of how to gof
started i radio.

The radio field today is becoming so
tremendons that it has long ago been
split wp e warious sectlons. We
have specialists in broadcasting, spe-
etalists in sel manufacturing, special-
ists i the ananafacture of instru-
wuents, specialisis i radio laboratory
work, and dozens of others in an ever-
inereasing mimber,

The young mait who thinks of start-
ing in radio will do well to first
familiarizc himself with the particu- 2
lar-branch of radio in which he thinks
he is most interested. It 4s impossi-
ble, today, to be a radio man and kunow
the entire art. It has Decome too big

for that.—EDITOR.

reflection on the ability of ‘our present-day
electrical and radio engineers to make such
a statement; it is simply beyond’ the possi-
bilities of the human mind to grasp and re-
tain such a mass of information as is essen-
tial to be an all around radio technician to-
day.

There is but one answer that applies alike
to the young fellow contemplating entry into
the radio field as a career and to the “old-
timer” who is struggling in a vain effort to
keep up with the fast moving developments
of 'the science: he must specialize!

Radio has developed into a highly special-

(Contimeed on page 2114)

S

The two photos here show
some of the diversity of
the industry. Above is a
broadcast station control
board and . below at the
left is the operating room
of a coastal station.

I N GRS
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HOW DOES IT WORK?

“Five-tube receiving set
brings in distant stations
WITHOUT ACCESSOR-
IES list $60.” This re-
markable set was in the
Qakland (Calif.) Tribune.
December 27, 1924, This
receiver sure is worth sixty
of the hard earncd ones—
no batteries, phones or an-
tenna heing needed. We
would like this system, as

i i battery «osts do make a
big hole in the old pay cheek.
Contribuied by V. R. Hansen.

IS THIS SAFE AND SANE?

In the St Lowuis Post

Dispateh of February 15,
1925, in an article on se-
lectmg tubes, they refer to
“the warious amplifier
ROCKETS.” Although
dircctions are lacking, we
helieve that when the iila-
ment battery is connected,
the ROCKET shoots to the
iesired station, thus mak-

ing the operation very szim-
ple.
C. F. Johuson.

Contributed by

SIMPLE? TRY IT YOURSELF

On February 8, 1925, the
Rochester (N, ¥.) Sundax
Americar gave this advice:
“Turn dial number two
until whistle in the SHAPE
OF A V is detected. Then
GET INTO THE EXACT
CENTER OF THE V and
slowly dlsengage the
PLACE S of condenser
number one.””  Qutside of
needing an Xray outfit to
find the V-shaped whistle
and a panel atlet(.lltl‘ to move the condenser about,
nothing much is required.

Coutributed by G. H. Putnam.

QUITE A STROLL
The 'Montreal Stondard,
of Tebruary 21, 1925,
printed a photograph with
thc caption, “English radio
fan  and  the set ON
WHICH HE WALKED
to Boa Vista, Brazil, 7,000
miles away.” We have
heard of riding across the
desert on a hicycle and
other inarvelous feats, but
this Englishman i3 strides
ahead of these.
Contributed by V. E. Hawthorne,

LOVING COILS

In the January 24, 1925
issue of the New Vork Sun
appears an advertisement
telling about “‘a low-loss
OSCULATOR eoil.” This
must be an invention for
the radio set of the lave-
lorn. -Boy, page the sob-
sisters!

Contributed by
Fred Alexander,

THE STRONGARM CIRCUIT

The following is taken
from the Acme Apparatus
Compauv s advertisement in
January, 1925, issuc of
Rapro News:. “The Acme-
flex set brings DISTANT
STATIONS. RIGHT 1IN-
TO THE HOUSE.” Be-
fore using this, don't forget

ic warn friend wife that
callers are coming, as it
might be cwbarrassing to

have soine hroadeast sta-
tions stroll in the door.
Contributed by F. N, Bryce.

’RAY FOR UNCLE

In the Reading (Pa.}
Lagle, Yanuary 15, 1925,
there was offered for sale
—"“Three-tuhe Unele Sam
TUNES set complete.
Price reasonahle” We
were aware that the gent
of the stripped pants and
plug hat did lots for the
“dear pee-pul,” -hut we did
sot know that he ‘was tun-
" g sets,

Contribirted by Thomas Seidel.

. more garters and ne wrin-

Radioﬁcs

A DAMP CIRCUIT

The following . advertise-
meut of the Florence Radie
Co. appeared in the Toronte
Dailv Star of February 17,
1925. “One Neutrodyne
JET Work Rite mahogany
cabinet—"" Ymbrellas arc
supplied by the owner to
keep the excess liquid notes
from soaking the listeners,
Cam‘nhm(’d by Thomas Mulcahy.

SOME INSTRUMENTS

The Acc-High Magazine
in the first February issue
contained the following in
its Excbange columns:
“One AMPLIFICATOR; 1
tube, 6 volts; 143 plate con-
denser—"> Does an ‘‘am-
plificator” amplify radio or
audio frequency, or does it
amplify any old thing that
comnes along? As for the
condenser, they forgot to
advertise the block and
tackle with which to mount it.

Contributed by Jos. Stewart.
INNOVATION IN “B’ BATTERIES

In the Australian Wire-
{ess Review, of November,
1924, an article was found:
“The ‘B’ baitery of
120 BOLTS ”  How
the radio art does progress!
We wonder if these are
“bolts from the blue” or
the comman stove wvariety.

Contributled by
E. P. Blackwsod.

T I R I N

If you happen to 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 namec of the
newspaper or magazine is submitted. We
will pay $2.00 for each RADIOTIC ac-
cepted and printed here. A few humorous
lines from each correspondent should ac-
company c¢ach RADIOTIC. The most
humorous ones will be printed. Address
all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
¢/o Radio News

SO TR HERHIR ol v it B

anmne

A VERSATILE CONDRENSER

In the December issue
of Rodio there appears the
advertisement of a con-
denser. In part it reads:
= for any circuit, the

Hico is a real worker.
Four capaeitics. Beautiful-
Iy made. LIVE HEAT,

ELECTRIC SOLDERING
IRON, LIGHT, DURA-
BLEGUARANTEED
ELEMENT.” And we Dbe-
lieve, folks, that at a slight
additional expense it could be fitted with hot and
cold water, and all the other comforts of home.
Contribided by G. M. Howes.

NEW GUN

The Baltimore
“renfng Sun, of January
23, 1925, ran an advertise-
ment concerning something
that the Navy should be in-
formed of. It rcads, “$55.00
Three-Tube Halowell RE-
FLEX RIFLE, $22.50.”
Now, gentle reader, we ask
you, did you know that re-
flexed ctubes were used on
guns® Mayhe the Swiss
Navy uses them on their

(Md.)

cruisers.

Contribnted by Eugenc Swiith.

ATTENTION, POWER LINEMEN

The fellows who work on
high voltage lines will be
glad to learn that the
Wholesale Radio  Service
Co., of New York City,
dverhses in their catalog
their  “genuine, moulded
BAKELITE SOCRK." Alse
think of the comfort of no

kles abour the “ankle.
 Coutributed by
T. Belden.
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MEDICAL AID FOR TRANSFORMERS

In the Pittsburgh Post
Raedio Broeadcasting -News,
of Decemher 24. 1924, is
an item telling ahout an in-
teresting medical opération:
“The thickness of the eore
was reduced to reach the
saturation point, which
would reduce the HYS-
TERICS.” Now, if there
is an hysterical transfor-
mer in your set (detected
by howls, yells, ete.), cali
Hackensaw and bave him amputate some

in Dr.
of the caore.

Contributed by John March.

FOR THE DX HUNTERS

In the January 17 ijssue
of the Radie World, we
fAind a circuit diagram for
the “DX WINDER.” Well,
boys, such a thiug sure
would  simplify matters.
Merely reel in whatever
program you wanted, al-
though we can’'t see how
on earth the rope is to he
stored n a “two by twice”
apartment.

Contributed by H. Dunker,

TUBES HALVED
The Minncepslis Sunday
Tribune, of February 1.
1925, van an advertisement
whbich reads: “¥% TUBE
RADIO SETS, $15.00.
Now that's what we call
cutting operating cxpenses,
although just which half of
the tuhe has Dbeen elimi-
nated has been kept a dark
secret.
Contributed by
Berdette Fogle.

VERY TICKLISH

Here's a hot one from
the Correspondence Dept. of
rhe Montreal Daily Star, of

January 17, 1925, M. B.
McM. asks: “Which ends
of the TICKLED coil go to
the plate or high ratio
transformer?” It's this
way, Mac old boy: you
catch a snipe in the full

of the moon and with one
of 1ts tail feathers gently
stroke the coil. The ends
will wiggle violently and autmnatwa!ly go to the
correct places.

Contributed by Evie Foster,

MR, BELASCO, PLEASE NOTICE
In the Charlotte (N. C.}

fupSs  Observer, of January 29,
SNk 1925, the  Speeialty | Shop

advcrtlses “One new
SUPERHERODYNE.” Is
tbis the instrument that the
herpine uses when she Io-
cates the stolen papers in
the villain's safe, thus sav-
ing the hero from a fate
worse than death?
Contributed by
Thos. Pitts,

BACK TO THE FARM

In the American Radio
Transnritter, for January.
1925, a set is advertised
using “WD 12 RUBES.”
We were aware that there
was great agitation in Con-
gress over the Farm Bloc.

but hy Chowdecr, we didn't
know that it influenced
radio, too. It is reported

that the sockets are a com-

binztion milk stool and

mowing nachine seat.
Contributed by E. K. Lewis.

MUST BE A ROUGHNECK

On December 26, 1924,
the Miami (Fla.} Herald
had the following advertise-
ment: “LOW SPEAKER—
Al shape $85.” No won-
der the owner wanted to
get rid of an instrument
that had as bad manners as
that one had. Imagine
how embarassing it would
be if the minister caine to
dinner and vivid “coises’”
floated in from the horn.
Contribited by A. H. McKillop.
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does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LABORATORIES being an inde-

RADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of their products for test. It

pendent organization, with the improvement of radio apparatus as its aim.

tests, it will be returned to the manufacturers with suggestions for improvements.

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

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.

as heretofore, free of charge.

Apparatus ready for the market or already on the market will be tested for manufacturers,
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

NEWS LABORATORIES, 53 Park Place, New York City.

FARRAND-GODLEY
LOUD SPEAKER

Electrical tests of radio apparatus
indieate that a considerable amount
af distortion present in the avcrage
yroadeast receiver is often caused by
the Joud speaker, Many of the lower
tones of orchestral music are often
lost when using some types of loud

speakers. This speaker has no horn,
Lbut employs an 18inch papcer tone
diaphragm. It responds to a wide
audio frequency range and the qual-
ity of reproduction, as well as the
volume, is good. Manufactured by
the Farrand Mig. Co. $32.50.

AWARDED THE RADIOQ NEWS
LABORATORIES CERTITICATE
OF MERIT NO. 719.

MU-RAD “B” RADICATOR
UNIT

With this unit the radio set owner
way operate his set directly from the
110 wvolt, 60 cycle lighting circuit,
The unit consists of a step-up trans-
former, two UV-20TA or C-301A
tubes as rectifiers, and a filter. The
whole is encased in a metal box and
occupies small space. It effectively

supplies plate cucrent for an eight
tuhe set at hoth detector and ampli-
fer woltages. No objectionable hum
ts present. Manufactured by N©Mu-
Rad Laboratories, Inc. $49,50.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MLERIT NO. 709.

MILLIVOLT TESTER

The radio experimenter and set
builder often requires a test sef for
determining the continuity of coils
and circuits. The millivolt tester man-
vfactured by the Adbro Mfg. Co.,

serves this purpose very welll, To
use, simply clamp one of the cord
tips of a telephone hkeadset in the
chuck on one end of the tester.

The cap of the tester is then re-
moved and the inside nioistened. After
replacing the cap, a Jowdl click will he
heard in the headset when the other
cord tip 'is touched to the cnd of the
cap. A click will he heard with a
resistance as high as 1,000,000 ohms
in the circuit. Price $1.25.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 734.

LINCOLN COLLAPSIBLE
LOOP AERIALS

These aerials are of excellent con-
struction, having insulated stranded
wire supported hy a wooden frame
that scts in a folding metal hase,

The loops are made in two styles,
one with three terminals having one
tap connection and the other with a
four point tap switch.  The loops
have 17 turns, being 18 inches on 2
side.  Manufactured by the Lincoln
Radio Corp. Price of plain loop,
$6.00, and of tapped loop, $8.00.
AWARDED TEHE RADIO NKWS
LABORATORIES CERTIFICATES
OF MERIT NOS. 710 AND 711.

NION FIXED DETECTOR

This fixed crystal detector is of
the cartridge typc and is very sensi-
tive. The crystal is .enclosed in the
insulating tube with mnieckel plated
tugs at each end for conncctions,

Apparatus awarded Certificates

Manufactured by the Keystone Prod-
ucts Co. Price, $1.00,

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 737.

EASTERN R.F. TRANSFORMER

The “pickle bottle” coil shown in
the jlustration is self-supporting and
of excellent electrical dcsign. The
primary is wound dirvectly on the
secondary, as shown. Brackets are
furnished for mounting. It covers

the entire broadcast range when used
with a .00035 wvariable condenser,
Manufactured by the Eastern Coil
Corp.  Price, $2.00.

AWARDED THE RADIQ NEWS
LABORATORIES CERTIFICATE
OF MERIT NO 73s.

BALKITE “B” CURRENT
SUPPLY

This ehemical rectifier is very
quiet in operation. It furnishes “B”
battery eurrent for detector and am-
plifiers of standard receiving sets,
It gave exccllent results when used
with an cight tube Super-Hetero-
dyne, causing no objectionable hum.
It is designed for use with the 110
volt, 60 cycle lighting cireuit. Man-
ufactured By the Fansteel Products
Corp. Price $55.00.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MIERIT NO. 713.

JONES DISPLAY OUTFIT

This display outfit consists of a
panel with 12 instruments mounted

upon it. Six of the instruments are
telephone jacks of various types.
The other six are switches, ~The
inechanical construction of the in-

struments is good. The switches are
provided with red bakelite kunobhs and
furnished in sizes ranging from sin-
gle pole single throw to double pole
double throw, The jacks are fur-
nished in sizes ranging from single
circuit open to double circuit (ila-
ment control. Subinitted by the Tos.
W. Jones Radio Manufacturing Co.
Price 70¢c to $1.60.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 718.

DE-JUR RHEOQSTAT
The type C, 20-0hm, De-Jur fila-

ment rheostat is manufactured by the
De-Jur Products Company. he in-
strument is wecll constructed and
safely carries the current required
of it. Thc molded part is of hake.
lite. Price, $1.10.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MIRIT NO. 730.

CRYSTAL DETECTOR

Maurice Schwartz & Son sub-
mitted a samnple of their adjustable

crystal detector. This instrument is
of the douhle crystal combination
type and is very sensitive and easily
adjusted. -The base is of fAbre,
AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 736. -
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DE-JUR POTENTIOMETER

The type C, 400-ohin, potention-
cter is of the same general construce-
tion as the De-Jur rheostat described
ahove.  Lxcellent contact is muin-
tained hetween the lever arm und the
resisthnce elemcnt.  Manufactured by
the De-Jur Products Company, New
York City. Price, §1.25.

AWARDED THE RADIO NEWS
LABORATORILES CERTITICATI
OF MERIT NO. 731

GARDINER & HEFPBURN
JUNIOR CONDENSER

Where a small vernier condenscr
nr a balancing c¢ondcuser is required
tor use aernss the main tuning cou-
denser of a single dial set. this little

instrument will be found very con-
veudent, It is of the same genelul
construction as the usual grounded
rotor Lype except that it is very small
in size and has a maximum capacity
of 000022 mEl.  Mannofactored by
Gardiner & Hepburn, Inc., 1I'hiladel-
phia, La, Price, $1.50,

AWARDED THE RADIO NEWS
LABORATORIES CLERTIFICATE
0T MERIT NO. 732.

FIL-CO SWITCH

The illustration shows the (lament
switeh manufactured by the DX In-
strument Company, Harrishurg, Pa,
The switch is ncat and cowpact and

of high grade wovkmanship. It is
positive in action and safely carries
the fitament current used (n the aver-
age radio set.  Yrice, 50c.

AWARDED THE RADIQ NEWS
LABORATORIES CLERTTIFICATE
OF MTERIT NO. 733.

VARIABLE CRYSTAL
DETECTOR

The Mar-Co variable crvstal delec-
tar consizts of a crystal and contacts

inclosed in an inswlating  eyliuder
whicl mmay be rotated for adjustment.
The eylinder is supported in o metal
casing mounted on a hard rubber
hase. It is small in size and sensi-
tive. Manufactuved by the Martin-
Copeland Cempany, Providence, R. L.

AWARDED THE RADIO NEWS
LABORATORIES CERTITICATTL
OF MERIT NO. 724

HAFNER HYDROMETERS

Hydrometers for tesiing the con-
dition of “A” and "B starage bat-
veries are manufactured hy the Haf.
ner Mg, Co., 3128 Caroll Ave.
("hicago, lll.  The hydrameters are

of the usual construction and are
accurately calibrated.

The "B bat-

tery lhwvdromeler differs from the
“AY Dattery liydrometer in that it
has a smaller mlal\e tube so that it
may be inserted in small sized “B”
battcries.  Price for “A" Dbattery
unit, $1.00 and for B>’ battery, 739
AWARDED THE RADIO NEWS
TLABORATORIES CERTIFICATRES
OF MERTT NOS. 727 AND 728.

ANTENNA RIBBON
The antenna ribhon made by the
Valley Nuprow Fabric Co., Paw-
tucket, R. 1., cousists of webbing
into which are woven thin coppcred

strands,  The material works very
well as an antenna and is especially
recommended for indoor use where
appearance is important.
AWARDLED THE RADIO
NEWS LABORATORIES CLR-
TIFICATE O MERIT NO. 7u6.

TECNICELL “B"” BATTERY

This storage “B’" battery is man-
uiactured by the American Storage
Battery Company, 326 Newhuory St.,
Boston, Mass. It consists of 12 glass
jar cells in a treated wooden fray.
It may be charged ot a rate of onc
ampere and on account of the large
size of the cells, it will furnish “B”

hattery current to the average' set
for a long time,

AWARDED THE RADIQ NEWS
LABORATORIES CERTITICATE
Ol MERIT NO. 712,

AUTOMITE CRYSTALS,

The Keystone Produets Co., Royal
Qak, Mich., also submitted sainples
of 1ts automite crystals and cat-
whisker eontaets. The crystals are
very sensitive and have a rough sur-
face that easily holds the light con-
taet adjusturent. They arvived well
packed and in exeellent coudition.
Priee, 75¢ aud $1.00,

AWARDED THE RADIQ NEWS
LABORATORILES CERTIFICATE
OF MTERIT NO. 738.

CONSOLE CABINET

The Ixpress Body Corporation,
Crystal Lake, 711, has reeently
placed on the market several sizes
and styles ol radio cabinets. These
cabinets are wade of Douglas fir
lnnber  fvom the Pacific Coast,
kiln dried and selceted for grain
and texture for cabinet work, The

wood  tukes  stain be-umfuﬂ\ and
can be finished to mateh any {urni-
ture,  The style No. 37 L'Ihlne[,
shown in the lustration, was sub.
mitted unlinished.

AWARDED THE RADIO
NEWS LABORATORTES CER
TTVTCATE OF MERIT NO. 705,

SURE TIGHT CONNECTORS

These connectors are simply lips
and lugs with clamping sevews for

attaching o telephone curd torari-
rals or  wires,  They  are  nickel
plated and will be found very handy
around the radio laboratory. MNan-
ulactured by the lllinois Radio Co.,
Springfield, TIL

AWARDED THI RADIQ
NEWS LABORATORIES CERTI-
FICATE OF AMERTT NO. 696.

YAXLEY MIDGET SWITCH

The No. 10 “A™ Dattery switch
manufactured by the Yaxley Ap-
proved  Radio DProducts  Co., 217
North Despluines St., Chicago, 111,
is shown in the accompanying illus-
tration. The knoh turng a fihre cam
that opens and ¢loses the contacts.

- The coutaet springs are similar to

those used in telephonc jacks exeept
that they have a right angle heml
ihat 1mproves the operation and
makes the tnstrument compact. T’rice,
60c.

AWARDTED THE RADIO NTEWS
LABORATORIES CERTIFICATE
OF MERIT NO. 725,

COSMOS LOW LOSS COUPLER

Low Toss radio instruments are
esscntial for selective reception. The
low loss tuner shown in the illustra-
tion is designed with this end in
view. Tbe eoils are self-supporting
and wound with large wire. The
tuncr covers the entire broadecast
range when used with a .0005 (uning
conclenser, It lhas three windings,
primary, secondary, and tickler, Man-
ufactured by the Cosmos Radio Cor-
poration, 145 West 45th St., New
York City. [Price, $3.00.

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERIT NQ. 726.

MUELLER SPRING CLIPS

Spring clips are always requived
around the radio set for battery
connections  and  other purposcs.

The Mucller clips  are  furnished
either plain or lead coated, the
coateld ones
“A” and “B” batttﬂy connections.
Manufactured hy the Mueller. Klee-
tric Company, Cleveland, Ohio.
AWARDED THE RADIQO
NEWS LABORATQORIES CERTI.
TICATTE OF MERIT NO. 699,

SCIENTIFIC FIXED CRYSTAL
DETECTOR

The small size of the parts of this
crystal detector makes it ideal for

reflex ‘¢circuits or other crystal eir-
cuits where a permanent and sensi-
tive adjustment is desired. The de-
tector is enclosed in a metal case,
the cap of which may be removed

heing used for storage .
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for making adjustments ot the cat-
whisker. Manufactured by the Sci-
entific Researcli Laboratories, 502
North Howard St., Baltimore, M,
DPrice, $1.00,

AWARDED TILIE RADIQ NEWS
LABORATORIES CERTIFICATE
OFF MERIT NO. 73y,

MAR.CO DOUELE POLE
ROTARY SWITCH

Tle double pole double throw :md
the serics-parallel switelh manufac-
tured by the Martin- Col)eluml Com-
pany, Providence, R, 1., is of the
panel mounted 1ype cuntrolled by a
knob. It is of good construction and
neat appcarance. The illustration
shows the double pole double thirow
switch,
~ AWARDED THT, RADIO NTWS
LABORATORIES CERTIFICATES
O MERIT NOS. 722 AND 723,

LOUD SPEAKER

Tames A, Davis Co., 30 Euclid
Arcade, Cleveland, Qhio, submitterd 2

sample of their lowd speaker which
was found to be very sensitive and
reproduced with good quality.  The
instrument employs a Mozari-Grand
mit, It is of small size and nea:
ilppear'\nce Furnished with a fibre
10T 1L

AWARDED THE RADIO NLEWS
JLABORATORIES CERTITICATE
OF MERIT NO. 714,

MAR-CO DOUBLE POLEL
SWITCH

This swall size doulle pole double
throw knife switclh is of rugged con-
struction and pleasing appearance.
It is specially designed for radin
apparatus and the set hutlder wili
find it very useful. Manufacturci
hy the ]\[artm Copeland Co., Provi-
dence, R.

AWARDED THE RADIO NEWS
LABORATORIES CLERTIFICATI
OF MERIT NO. 720,

MAR-CO SINGLE POLE
SWITCH

The single pole single throw kuiic
switeh manufactured by the Martin:
Copeland Company, Providence, R. I..
is of the same general construction
as the double pole switch described
above. It may be used it hattery
circuits and in vdnmm other place~
on the radio receiving or transmitting
apparatus.

AWARDED THE RADIO NEWS
TABORATQORIES CLERTIFTCATE.
OF MTRTT NO. 721,
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Correspondence

from Readers

P e T T R L S N e T e e T SR e R T A T R L H T

6 Radio Mysfery

UR readers well vemember the =
0 exploit of the author of this :
story, Mr. Rex Durrant, RAF., -
wwho, w 1919, flew from England to
Auwmerica in the fust dirigible to cross ¢
the ocean, the R-34. Mr. Durrant was =
the wadio operator at the tbhme, his
story  appearing  exclusively . the
August, 1919, dssue of Rapvio Nrws,
When we received the accompany-
g arficle, we inmediately sensed a
real mystery. There cannot be many
radio girls in this country. We do
hope, therefore, that if SHE reads
these  lines, samcthing may haoppen
after all—EDITOR.

S

e

SRR AR G0 501 LT AT 345011

THE MISSING RADIO GIRL
By REX DURRANT

66 HY, hullo C.. vou've sure been on
some long trek haven’t
caught a glimpse of you since the

Lord knows when. " This was the

chieery greeting I reccived as I entered the

old Radio Club in that little village in Europe,
called London, after many weary moons
spent in erecting, and doing the hundred and
one jobs of a radio man when one has even.
as I’d been, beyond the track of railroads; out
in the limitless deserts of Asia and Africa,

I was back again for a spell of leave,
looking at the great metropolis which ap-
peared just as I left it, its lights, its river,
its social whirl, all at their zenith.

Attractive and mysterious as other cities
can be, there is something so throbbing, alive
and magnetic about London that, as the wan-
derer returus once again, he feels the en-
cireling grip of her wide arms.

The steward appeared our glasses
were filled with a suitable mixture to keep
out the fog. and a blue smoke haze arose
from our pipes and cigarettes as our little
circle of radio bugs got busy on a discus-
sion of the application of radio to direct
pilotless airplanes.

My latest experiments, I said, led me to
helieve that there will be no air pilots in a
future war . . . except, possibly, the single-
seater fighter. Radio tests in my snug little
den on the sea coast had convinced me that
distant control of a flock of bombing ma-
chines was quite within the bounds of pos-
sibilitv; launching into technicalities 1 was
suddenly stopped by a chorus, “That’s not
good enougl, bov; if you are i1 form for
a yarn, tell us that story of -the episode in
New York! Oh, yes,” came the incoming
wave of voices . . . “T M L, T M I, come
along.”

Nothing loth, I suddenly saw the vision
of the swirling Hudson, the Statue of
Liberty . . and . New York. .
My train of thought was suddenly inter-
rupted by the foud speaker fitted in the cor-
ner of the room rolling out the solid notes of
Big Ben striking the hour of 7 pnm.

“Well, you fellows, I've got a date with
the sweetest little peach in creation in 50
minutes, so I shan’t keep you long.

“I suppose most of you recollect the R-34,
that clipper of the clouds, that came over
from Furope to U. S. A, thus bringing into
actual accomplishment the dreams of Jules
Verne, aud Kipling; well, guvs, I was the
budding young radio fan aboard that craft.
. . . What's that? , . . Ol, yes, I'd striven
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The R34, first dirigible to cross the Atlantic,

far the job long enough. . . . My fan days
were over, and in the glare of the profes-
sional limelight T felt 1 must make good,
and push the cause of radio in the air.

“It was some ‘get busy’ trip over the
eternal cloud world of the vast Atlantic.

“You can guess the thrill T had, when I
held Boston each way at 2,000 miles; .
some DX in those days; it made me think
how much we owe to DeForest, the man who
put the third electrode in the bulb, and made
such things possible,

“After four days of continuouns air travel,
the hum of the giunt engines became a wel-

oinilat

YOUR CAR!

Are you interested in motoring, touring
or camping? If you are, do not fail to read
the May issue of

MOTOR CAMPER
AND TOURIST

Here is a magazine that tells you things
in connection with your car—things 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 MAY ISSUE
The Yellowstone National Park,
By Ralph W. Pierson.
Rubber Trail to Coulter’s Hell,
By Maurice H. Decker.
Lafayette National Park
y R, B. Nattrass.
Motoring Through the Valley of the Moon,
By Earle W. Gage.
Mesa Verde National Park,
By Ralph W. Pierson,
Blue Ridge National Park,
By Darrell F. Holmes.
A Strenuous Journey,
By D. B. McRea,
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come sound; we realized that with each
sweep of the propellers we were getting

nearer to the New World,

“Then the sight of Chatham, Mass. . .
Martha’s Vineyard Fire Island, then
the air on 600 meters got busy. We were
called by tramps, sailing ships, liners, levia-
thans, to say nothing of New York with
some bunch of call signs.

“T won't dwell on the landing, or the re-
porter guy, who interviewed me while I was
tn Adant’s attive, in the bath, and wanted to
know about the static and the electrical
horsepower of our transmitters! Of my
wonder at (he speed tracks, and of the
Brooklyn Bridge, as our powerful Marmon
auto rushed on to Fifth Avenue; there was
Rapto News at the hotel bookstore just mak-
ing its début: thinner than it is today, but
just as cramful of interest.

“Then I met HER . .
drag out of me names or the meeting place;

. wild horses won’t

on which Mr. Durrant was radio operator.
those are locked up in my own special trans-
former.

“I can see her now . lissom, daiuly,
fascinating ; how we danced, and talked, and,
through those tallks, T discovered she was a

. hold your chairs tight . . . SHE was
a radio fan! )
“Could T coimme and see her Super set?
. somewhere néar Bronx Park; Pa was
on Wall Street (he wouldn’t be home, and
if he was.he wouldn’t mind two hoots) .
We went, and got immersed in radio .
and other things.

“The next day we were scheduled to leave
. . . we spent it somecwhere near Southamp-
ton, L. 1. When a radio man is in love,
it's like getting across your H. T. con-
denser when the juice is on. You curse at
the time vou do it, but you've a secret de-
light at having expenenced it.

“That moht came only too swiftly. .
There was her little face smiling up at me,
as, smothered in fur, begoggled, and with
tight {itting phoues on, I gazed down at her
from the radio cabin the wind was
whistling in from the Great Lakes
time was getting short . . . a last kiss
and we swept up into the midnight air.

“My aerials were soon adjusted, . sets
coing QSA DUTY only, was now
imprinted on my mind; for the safety of
us all depended on RADIO. As the glit-
tering lights of the Great White Way flick-
ered at us from below, T tuned in a steady
true C.W. note, calling me . . over on
the switches and my I{ K K rapped out inte
the night.

“As my hand translated the cutest clipped
sending of a feminine wrist, my heart beats
went up some . . . IT was HER . . . my
ideal . . . I replied . .. NO, T'tl be ......
if TII tell you HER message or mine.
GN GN GN our tubes whistled, but not
GN OM but GN MP!! and
sweeping along at 90 miles an hour we struck
across the ocean for home”

“Well, tell us the end of the story,” cried
everyone.

“That’s where you have me guessing,” I
replied “I wonder what SHE will
think if she ever reads this.”

DR. PICKARD AND “THE LADY OF
THE LAKE”
Editor, Ravio Nrws:

Month by month I have been reading your
fascinating serial story, “The Life and Work
of Lee DeForest.” As one who also lived
through the early and troublous days of
radio communication, I have noted more than
once slight inaccuracies in the story, and
passed them aside as entlrely par(lomb
nods from so busy a man as the hero,

In your last installment Delorest houors
me by inclusion in the story of the yacht
races of 1903, in the following words:

(Continued on page 2174)
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Digest of Latest Canadian Radio Patents

Compiled by G. F. SELLECK, Jr.

The invention cousists of a method of prepar-

ELECTRIC CONTACT OR TERMINAL
(Canadian Patent No. 243406, A. L. Chapman,
Filed Jan. 31, 1924; issued Oct. 7, 1924.)
This (uvention relates to electric contacts or
tenmninals and has [or jts object to provide an
improved formn of device of this nature which will
Tre ol universal application Dbeing  capable  of
being used as a plug or socket, as a battery
plug or as a coil holder, as a soldering tag, as
a wire terminal, or in general in any situation in
which an electric contact or terminal is or may

be required,

Tle invention consists of a device comprising

an  externally serewed socket terminating in a
tapered shank or like member. the latter being
preferahly capable of fitting aud biting into the
socket of another similar contact or ternmal, It
also consists 11 a device of the above eharacter
in which the socket is cap-licaded so that it mmay
co-operate with an ebonite, metal ov other nut
adapted to screw onto the exterior of the socket.
The invention also consists in a deviee of the
above character in which the tapered shauk is
formed as a lhelix or as a corkscrew, or us an
ordinary wood or mctal screw, Tt alse consists
in a device in which the whole or part of the
bittng surface of the tapered shank is constituted
by a plarality of annular vidges ol decreasing
diameter toward the free end of the shauk.

METHODS OF IMPROVING THE EFFI-
CIENCY OF FREQUENCY MULTI.
PLYING TRANSFORMERS
(Canadian Patent No. 243260, Walter Dornig.
Filed May 30, 1923; issued Sept. 30, 1924.)
Frequency muultiplying arrangement for wave
transmission eomprising a wave rcducer, a pri-
mary oscillation circuit, an iron-cored frequency
multiplving transformer, fov distorting the funda-

_1

T

mental wave form through the magnetization curve
of the transformer and for thus [iltering out the
multiples of the fundameutal Iregquency in the
primary circuit, a secondary oscillation circuit
connected between the transiorner of the wave
radiator, and an auxiliary circuil connected to the
transformer carrying upper harmonics of the [re-
queney of the primary cricuil, said harmouics
differing from the frequency derived from the
secondary for operation purposcs.

METHOD Oi*‘ MAKING THERMONIC
DEVICES

(Canadian Patent No. 244434, . S. McCuilough.
Filed April 22, 1924; issued Nov. 11, 1924,
Assigned to A. S. Rogers.)

This ivvention relates to the construction and
manuiacture of electron or vacuum tuhes, espe-
cially those constructed for the handling or con-
trol or relatively large currents, such, for instance,
as the so-called power tubes used in radio hroad-:
cast ‘stations.

iug a high emitting low temperature eathode i

clectron tubes baving metal shells with glass
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seals, which consisis in assembling into the tube
a cathode having a low temperature high electron
emitting coating tlhereon, connecting the asseinbled
tube with 2 pump, baking the entire tube to
partially degasily it at a moderately high tem-
peratuve huat lelow the meliing point of glass,
thien raising the temperature of the metal shell
of the tube to a glowing temperature while main-
taining the glass seal hot but below its melting
temperature, the tube remaining in connection with
the pump, and the eathede Dbeing heated 1 a
vacuum by the radiation of heat from the shell,
wherehy the cathode is couditioned for service
aud degasifed in a vacuum amd i place in the
tube,

ELECTRON DISCHARGE APPARATUS
(Canadian Patent No. 244350, A, W, Hull, TFiled

ec, 12, 1925; issued Nov. 11, 1924, Assigned

to Canadian Klectric Company, Lid.)

This invention relates to electron discharge
apparatus of the magnetron type. I'n the operation
of such devices for certain purposes it is cus-
tomary to provide a polarvizing magnetic field in
arder that the normal current flowing through the

:
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deviee may be adjusted to a value at which small
changes in the magnetizing field will produce large
changes in the value ol the currcnt. If the source
of potential employed f{or producing a flow of
current through the device is a variable source
the value of ficld strength at which the current
will be reduced to substantially zero varies with
the squarce root of the voltage and the strength
of the magnetizing field required for maintaining
s destred value of current will vary accordingly.
The object of this inveniion is o provide a meaus
for auntomatically varying the strength of the
polarizing wmagnetic field to compensate for varia-
tions in the value of the potential applied between
the electroces.

THERMONIC DEVICES AND METHOD OF
CONSTRUCTING SAME

(Canadian Tatent No. 244433, F. S. MeCullough.
Filed April 22, 1924, issued Nov. 11, 1924,
Aszigned to A. 5. Rogers.)
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This invention is for a space discharge tube
of the hot cathode type, wherein helium is present
hetween the cathode and the ancde of the tube,
aad for a method of making the same.

The wmeithod of making a space discharge tabe
having helinm therein consists in assembling 2
tube having an anode and a cathode on which
latter there is a substance capable of liberating
helium when heated, exbausting and degasifying
the anode and the cathode by exhaustion and
haking, sealing off the tube, and applying a cur-
rent to the cathode to heat the same, wherehy
helium i1s evolved in the tube

ADAPTERS FOR VACUUM TURE SOCKETS
{Canadian Patent Nao. 244353, G. Butzke. Tiled
Feb. 7, 1924; issued Nov, 11, 1924, Assigned
to Canadian General Eleetric Company, Ltd.}

The object of this invention is to provide
hardy, compact aud easily applied adapter where
Ly a miniature vacuuwn tube may be readily and
properly connected to a standard radiotron socke:
or receptacle.
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Tbe invention comprises an insulating support
laving a plurality of external contacts thereomn.
uieans to position and attach said support to
socket, a plarality of opposite contacts electrically
connected to said external contacts, and means t

positoin and attach a small-sized tube to =saic
support.
CIRCUIT ARRANGEMENTS FOR FRE-

QUENCY MULTIPLYING TRANSFORMERS

{Canadian Patent Na. 243718, Walter Doraig.
Filed May 30, 1923; issued Oct. 21, 1934.)

relates
irequendy

(Contined on page 2188)

in general to circuit
multiplying trans-

This invention
arrangements  for
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HIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions ror the benzft of all, but we can
publish only such matter as is of sufficient interest to all.

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, No attention paid to penciled matter.

3. Sketches, diagrams, etc.,, must be on separate sheets, This Department does not answer questions by mail free of charge,

4. Our Editors will be glad to answer any letter, at the rate of 25c for each question. If, however, questions entail ¢onsiderable research work, intricate calcu-

lations, patent research, etc., a special charge will be made. Before we answer such questions, correspondenta will be informed as to the price charge.
You will do the Editor a personal favor if you will make your letter as brief as possible, .

SUPER-ZENITH o 7 Headphone =
3109) Mr. L. E. Moore, Durham, N. Y. ,30_5[5 orn Ser JZO(/O’ Speoker
S5 O /

(
asks:

0. 1. Please show the Super-Zenith circuir,
with constants.

A, We are showing the circuit in these col-
utins.  Note that the three, four and five turn
coils rotate. They are fastened to the variable
condenser rotor shafts and, therefore, turn as the
variable condensers are adjusted. These rotating
coils may be wound on tubes 244 inches in diam-

Inlerstoge

eter, with No. 24 or 26 D.C.C. wire (No. 22 or " )
24 D.C.C. wire being used fov the remaining Pustr-Pull Power
coils). 7rons Tronstormer

The seven- and ten-turn plate coils are fixed,
being wound on the same three-inch tube as the

61-turn secondaries, but spaced from them about
one-quarter of an inch, i T
The object in dividing each plate coil inlg two
ccefions, with one section rotable, is to maintain -
a constant plate condition at all wave-lengths,
rather than have possible oscillation at certain
wave-lengths,
Tt is quite necessary that each tuned radio fre-
quency transformer (61-turn secondarics) be in Q-Z//E
non-inductive relation to one another. DPlacing at
an angle to the Dbaseboard, similar to a ueutro- This circoit shows how to connect two stages of audio frequency amplification, both of the push-
former layout, is satisfactory. pull type. A special *interstage’’ transformer is required.
The 2,000-ohm variable resistance must be non-
inductive. A regular carbon or graphite type of
resistance will be satisfactory. A single dry cell, or a single flasblight ccll.  wvariable condensers having maximum capacities of
The aerial, if Slllorll’ clonnecl.s todiho eni(l of the \\-il% be satisfactory for the 1%4-volt “C” battery. about .001 mid.
20-turn aerial coil which is wound on the same Note that all constants shown (coil turns, cte.) I ——
tube as the 61-turn secoudary, but separated about must be considercidl as variable, depending upon SUPER-HETERODYNE DATA
onc-quarter inch from it individual conditions. (2110) Mr. M. B. Brandt, New York, N. vV,
In the ecommercial set the variable condensers The construetion of this receiver should not he asks:
that tune the grid circuits of the secoud radio attempted unless one has had considerable experi- (). 1. Why dees my set not function hetter?
frequency tube and thie detector tube are mmechan- euce in making experimental sets. A. 1. From the data vou furnish, we judge that
ically arranged to turn with only onc kooh. . 2. What eould be the explanation of wenk  the information you desire is contained in the
Siandard storage battery tubes will probably  signals from local stations when using a Super- answer to question No. 2 of Mr. Moore, above
give best results. Heterodyne having intermediate frequency iron (. 2109). See the table of wave-length ranges
We are sliowing onc stage of andio frequency core transformers marcked “10,000 meters”? The of horeycombs appearing in the “I Waut to
amplifieation, but the audio frequeney amplifica- Rlter coupnler consists of two 250-turn honeycomb Know'' department of the Jauuary, 1925, issue of
tion desired is optional. coils, A 002 mfd. fixed condenser is connected Radio News, page 1229.
Conneet headphones to binding posts X1 and across each eoil. 0. 2, Referring to the Super-Heterodyne article
X2, if the audio frequency amplifier is not used, A, 2. Thc flter conpler must he sharply tuned by Mr. Wilfred Tayloy, page 1666, of the March,
Tf three wvariable econdensers are used to tune (or nearly tuned) to the wave-length peal  (that 1925, issue of Radie News, the caption of Fig.
the set, the balancing condenser will not he re- ig, the wave-length at which the amplification is 6 refers (line 3) to “C3-.001 infd. variable con-
quired. This is only used to compensate for any greatest) of the internmediate frequency transform- denser, mica.” What type of condenser is this?
variations, when two variable econdensers are ers selected. Tor that reason it will he necessary A, 2. Condensers of the mica type are manu-
geaved together, The balancingg condenser uecd to use larger hioneycomb coils than you now have. factured bv Radio Industries Corporation, Con-
only be of three or four plate size. Try two 600-turn honeycoml eoils shunted Ly two  necticut Tel. & Tel. Co., and Crosley Radio Co.
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The Super-Zenith circuit. This is a successful method of preventing tute oscillation, without using meutralizing condensers. The construction
details are quite complete. R:generation and oscillation in the first tube circuit are perfectly controlled by a variable plate resistance.
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See the advertising eolumns of Rapio News.

This tvpe of condenser comprises two metal
Dates spaced by a very thin mica sheet dielectric.
A capacity three o six ties greater than is pos-
sible with an aiv diclectric is the result.  Such a
condenser 1s  quite suitable at the [utermediate
{requency wave-lengths for which it is specified.

0. 3. Ave UV-199 awd €C-399 tubes satisfactory
{or veflex and Super-Heterodyne reuewels’

AL 3. Thexe lubes will work very well in reflex
circuils (excepting those of the neutralized type,
iu which the advantages of the standard stovage
hatiery tube are quite prononneed).

They are nol as constant in operation as the
standard  storage  baltery tubes, under Super-
Heterodyne demamds, 1t is sometimes necessary
to reactivate these tubes at short ivtervals (sec
the answer to Mr. Heury Smith (Q. 2067) appear-
ing i the "I Want to Kuow” columns of 1l
Tanuary, 1925, issue ol Radio News).

DE FOREST D-17 SET

(2111)  Mr. TFrederick Neeley, Charleston, N.
>., asks:
0. 1. What is the schematic civeuit of the

TeForest D-17 reflex veceiver?

A. 1. Wc¢ are showing this c¢ircuit in these
columns. In the commercial rveceiver the tuned
radio frequency trausiormer shown is shicldedd

from the rest of the set.  The cores of the audia
frequency translormers are grounded by being
counected o the ground wirve, as is also the shield
of the radio frequency transformer, In the man-
ufactured set, it has been found desirable to con-
neet a wire from the large metal throat ol the

lowd speaker io the ground. This ground wire
fas a 002 mifd. fixed condenser in series with it.
We have not shown this in the circuit, as the

expernuenter will probahly
ent type of loud speaker.
The 350-turn radio frequency transformer seee
ondary may be wound on a tube three inches in
diameter,  Oune-quarter iuch from  this \\mdmg,
wnd on the same tube, may be wound the eight-
or ten-turu primary, Wind hoth eoils in the same
divection with No. 22 or 24 D.C.C. wire. Con-
neet the outside exd of Hhe primary winding to the

use an eutirely dilfer-

-

B45 Y

45y
1{ this picture diagram is followed correctly, no one should have any difficulty in adding audio fre-
quency amplification to any set.

plate of the fArst radio frequency tubce and conneet
the outside end of the secondary to the grid of
the sccond radio frequency tube.

2109

different makes
formers in order
this set.
he best.

The audio Irequency transformer ratios
not be exactly as shown, but the instruments
be of good design.

A luop aerial may be plugged into the loop
jack. Tor additional range, oune may try adding
a ground aod an acrial.  Sionce this will broaden
the tuning wid greatly reduce or entirely eliminate
the directional properties of the ordinary loop, it:
may be Dbest to defer the use of aun aervial and
ground when powerful local stations are in opera-
tion.

When the head-phones are
jack, the loud speaker
operation.

A standard 200- to 400-ohim poteantiometer may
be wused. This is not shown counccted across
the “A” hattery as usual.

Tt is guite essecutial that low losz variable con-
Jdensers be used.

Crowding apparatus closely
avoided.

1f storage hattery tubes ure used throughout,
the 10-ohm resistance is shorted by means of the
shorting switch  (whicli may be of the push-pull
type) shown, Il a dry cell tube detector is used,
this short is rcmoved, thus reducing the brillianey
of the dry cell tube flilament. 1{ dey cell tubes
are used throughout, the resistance is once more
shorted and only two storage battery cells or
three dry cells should he emploved for filament

of dixed radio ireyuency trans-
to find two that.are suitable for
Tron coare tranzformers will most likely

need
must

removed from the
is automatically put into

together is to he

We suggest that the expesiinenter try several lighting.
First Tihe Second Tibe
Frcoming Signol frcoming Signal Gridleak
(Weak) Amplitred) | |.o0025
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The Second-Harmouic Super-Heterodyne principle of operation, graphically shown.
aceompanying text explains the system in eonsiderable detail.
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The DeForest D-17 Reflex Loop Receiver,
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There have been a great many requests for this modern reflex
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The usual crystal detector has been replaced by a tube detector.
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This circuit shows how the Second Harmonic, shown in Q-21134, is
The vaiues given are variable.

possibilities of the principle.
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generated. There are many
A loop 15 recommended in place of

the 50 turn inductance.

¢). 2. What are the addresses of the National
Wadio Trade Association; National Association of
Broadcasters; National Radio Chamber of Com-
merce; American Society ol Composers, Authors
und Publishers, and of the Huzeltine Corporation
who, 1 understand, [icense companies to use the
Neutrodyne patents?

A. 2. The Hazeltine Corporation, 15 Exchange
Place, Jersey City, N. J., havc turned over the
right to license manufaeturers under the Neutro-
dync patents, to the lndependent Radio Migrs.,
Inc., 165 Broadway, New York City.

The other addresses you request are: National
Radio Trade Association, 1133 Broadway, New
Yorle City; National Asgouatlon of Broadcasters,
1265 Broadway, New York City; National Radio
Chamber of Commeree, 165 Broadway, New York
City; American Society of Composers, Authors
(md Publishers, 56 West 45th Street, New York

O . What are the headquarters addresses of

Hle Espelantu Association in England, France,
(‘anada and the United States,

A. 3. The addresses vou request ave:
Isperanto Assoeiation, 17 Hart Street, London,
W.C. 1. England; Central Esperantiste, 51 Rue
de Clichy, Paris. France; The Toronto Esperanto

British

Society, 113 Maitland Street; Toronts, Canada;
Bsperanto Association of ‘North Awerica, 507

Pierce Bldg., Copley Square, Boston 17, Mass,

SPECIAL PUSH-PULL CIRCUIT
(2112) M.

asks s

(J. 1. Please show a picture diagram of =a
two-stage audio frequency amplifier that can be
added to any receiving set, preferably to the de-
tector tube of a regular recgencrative reegiver,

A. 1. We are showing a picture diagram ol
the amplifier you mention.

Tf standard six-volt gquarter ampere tubes avc
used, the rheostats may each be of 30 ohms re-
sistance..

If the vacuum tube sockets are marked “fl. —

Lawrence Fazzano, Dumont, N, T,

and “fil. 4-,” these markings may be disregavded.
1t is often inore desirable to conucet an *“‘A”
battery negative or positive wire to a tube socket
binding post marked just the oppositc. Although
sockets usnally have polarity markings on the fAla-
ment posts, as mentloned above, such mml(mg:.
are quite unnecessary in practical use. -

The ratio of the audio frequency tlansiolmeh
should not be too high, otherwise distortion may
Le too great. A ratiwo ol about 4:1 for the first
transformer and about 3:1 for the second trans-
former is usnally a good combination. However.
ndividual transformers vary greatly in their chav-
acteristics and in consequence it is often possible
to use altogether different ratios, with very satis-
{actory results.

Tt is oceasiopally desirable to use a vaviable
resistance connected across the secondavy of the
first or second audio frequency traunsformer to
improve the quality.

S B
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Also, a fixed condenser of one or two mids.
sonletimes assists greatly to rcduce battery noises,
when connected from “B” plus to “B” minus.

Whether a fixed condenser (usually of about
001 mfd.) is required across the primavy of the
first audio frequency transformer (as shown by
the dotted lines) will be governed by the particu-
lar conditions of your recciving eircuit and first
audic frequency stage equipment.

0. Please show a picture diagramn of an
amplifier having two stages of audio frequency
amplification, both of the push-puil type.

A. 2. TFor such a circuit it is necessaky to usc
a special coupling transformcr having a center
tap on both thc primary and secoundary windings.

A push-pull amplifier of two stages will re
quire four tubes. An amplifier of the usual type.
consisting of two stages, would require oanly two
tubes. IIowever, by using the systemn shown in
our diagram one is assured of extreme quality and
high amplifieation. Still greater volume is ob:
tained by using a “B”’ battery potential as high
as 150 volts, with a “C” battery voltage of ninc
to twelve volts,

Q. 3. Ts it necessary to use this type of
ainplification after one stage of the usual audio
irequency amplifieation?

A. 3. The special push-pull amplifier connec-
tion shown in the picture diagram can be used to
amplify directly the output of the detector tube
of a set. However, unless this detector tube is
preceded by one or more stages of radio frequency
amplification, it will be more economical to use
one stage of regular transformer coupled audio
frequeney amplification and then one stage of the
push-pull type. Such_a circuit is shown in sche

matic form in the “RADIO HOOK-UPS” sec-
tion (eireuit No. 66, sheet No. 14) of the Decem-
her, 1924, issue of Rapio News. In eonnection
with this the correction mentioned in the answer
to question number two, below, of Mr. T. D,
Burnett (. 2114) is to be noted.

TUBE CHECKER

(2113) Mr. G. W. T. Kearsley, Roancke, Vu..
asks:
Q. 1, Pleasc give circuit and general informa-

tion of the “Tuhe

Checker.”

Jewell pattern No. 110

(Continwed on page 2140}

:
<[5+

3" Zube

or '
.00/

F rd.

00051774,

Q@-2/73
Tube Checker. This is about the simplest and most inexpensive instrument one can have for
rapidly determining the D. €. characteristics of vacuum tubes.
[ H60 V=
7
0005/‘7/0;|F
RET(B w) ; —

Fri Jec

K

The Second-Harmonic Super-Heterodyne.

Although an aerial is shown, "a loop is recommended, unless the aerial is quite short.

Q@-2//5 0

This receiver is

considered as non-radiating since the first radio frequency tube has considerable blocking effect in one direction,



Radio News for May, 1925 2111

Theres Quality
in everything

N everything from a binding post to a vac-
uum tube, there is quality., But quality
counts most in the vacaum tube. A radio set
can be built for distance, for clear tone, for

volume. But to get the best out of any hookup NOW 00

—you want to fit it with genuine Radiotrons. N, —

No matter what type of set you have—or

what type of circuit you are buying tubes for WD.12
—ask for Radiotrons by name — and make WD-11 UV.200
. . UV-199  UV.201-A

sure you get the genuine by looking on the . ‘
. Radiotrons with these
tube for the word Radiotron and the RCA model numbers are only
. ' genuine when they bear
mark. Quahty counts. the name Radiotron and

the RCA mark.

Radio Corporation of America
Sales Office: Suite No. 25
233 Broadway 10 So. La Salle St. 28 Geary Street
" New York Chicago, IIL San Francisco, Cale

Radiotron ¢

REG.U.S. PAT, OFF. brotection




Buy the
Lightning

Arrester

100

antce

Absolutely
warranted
to protect your
set from
lightning,

with a
GUARANTEE
to pay you
$100

or repair your set
should it be damaged
through any fault of the

FIL-KO-ARRESTER

'T,he “umbrella” shield keeps dust,
moisture, etc., from the Bakelite insu-
lation, preventmg leakage losses from
aerial to ground. This makes certain
that all radie impulses reaching the
antenna pass through your set, assur-
ing maximum reception.

Listed as standard under the, re-examina-
tion service of Underwriters’ Laboratories.

For literature on improved reception
send 2¢ stamp to Dept. RN 525,

QZM’NST’RUMENT D)

Harrisburg, Pa.

TRADE MARK

SCIENTIFICALLY CORRECT

QECISTEARED

INTERNATIONAL RADIOQO
PROBLEMS
By CARL H. BUTMAN
With the passage of the bill carrying the

State Department’s budget of $75,000; plans

for the intcrnational Radio Cenference to
be held in® Washington in September -are
being formulated. The actual agenda de—
pends somewhat upon what action the Wmld
Telegraph Confercnce at- Paris takes this
summer. The United States will not be
officially represented, as it is not a party to
the convention. A carcinl study of the
action taken there, especially with reference
to the attitde of the World Powers will,
however, be made by American govermmental

- officials and radio experts, in order that the

general trend of opinion on electrical com-
munications may be followed.

-It may be found more practical to elimi-
nate discussion on strictly technical mdltters,
such as specific wave chaanels, power limi-
tation and such matters, as they might tie
up .development in a mass of technicalities,
which could not be clmnged for tlnee or
four years.

The essentials of world- wide radio com-
munications will be covered in the Paris
conference, since they are incorporated under

the clause of the old telegrapl convention’

of 1908, covering ship to shore radio com-
mumcatlon It is believed that the Paris
conference will extend these regulations to
cover trans-oceanic radio services. If this
is the case, radio service in general, licenses,
classification of messages, accotinls and rates
may be outlined at Paris prior to the Ameri-
can conference.

Other subjects which are likely to find
a place in the discussions are geueral, though
flexible rules to cover interference, also
rates, services and methods of handling in-
ternational radio trafic.  The conference
may ‘thresh out wave-lengths to be used in
ship-to-shore radio communication, as that
question affects each country; the old plan
of abolishing the spark apparatus may re-
appear. The assigmment of suitable chan-

nels for mtemahonal radio telephone broad-’

casting will un([oubtedly be considered.
Standardization is needed; ahroad very long
waves are used, compared with those em-
ployed in the Western Hemisphere. An in-
ternational aircraft channel is becoming an
important question, due to the deve]opment
of air routes throughout Europe, where air-
ships and planes ﬂ)’ over several different
countries in a day’s trip. The international
angles of aircraft wave-band may be con-
sidered as well as military channels.

It is quite probable that a broader con-
ception may be placed upon the old plan for
allocating of high-power commercial sta-
tions throughout the world.  Advanced
thinkers on this subject believe that the
location of comimercial stations within the
boundaries of a country is a matter [ov the
particular cowntry to determine. The inter-
national allocation of sienals, such as dis-
tress and general calls, as well as the as-
signment of high-powered station call letters,
will he discussed, although it is believed that
this matter will continue to be handled by
the central bureau at Berne. luternational
broadcasting by amateurs may be considered,
ag recently the amateur has come into world

prominence, and his call letters, although
national, have no definite significance in an-
other foreign couutry, and may be dupli-
cated. '

THE 1920 PRELIMINARY CONFERENCE

As most of the countries ol the world are
parties to either the telegraph or the radio
conventions, it is lkely that more than 50
separate governments will send delegates to
the United States this fall to participate in
the deliberations on radio regulations.

In October, 1920, about a year before

~ sented,

Radio News for May, 1925

America in general became vitally interested
in radio, a preliminary radio conference was
held in Washington, where representatives
ot Great Britainy Francé, Japan and-=Ttaly

“met to draw up an outline program for

future discussion. Most of the v1sxtmg dele-
gation were hedded by the respective’ am-
5bassadors and ministers, "and the Wuited
{States was represented by Uhder: Secretary
of Staie Davis, Postmaster General Burle-
-son, Admiral Benson of the Shlppll‘l"’ Board

_ ‘and Walter Rogers.

The conference laid down proposals under

‘the following subdivisions:
RADIO PROTOCOL

The radio protocol of the Peace Confer-
‘ence; a uhiversal communication union, com-
posed of .‘télegraph and radio sections;
international telegraph, radio and cable laws,
and  improvements in the communication
facilities between the five great powers.

The British “submitted a plan- for the
amalgamation of all electrical commuuicat-
tion rules and regulations to be submitted
to a world’s congress on communications,

_which, liowever, has never materialized. The
“standardization of
P practically all
‘ was proposed,

licenses and
phases of communications
including time signals and
methods of reducing interference. An inter-
national alarm signal system, calculated to
call operators not on watch in case of dan-
ger signals, was proposed and a new uni-
versal code or cipher system was outlined.
The old international code system, a
method of communicating between stations
or ships of different nations, was pronounced
out of date and not adapted for radio. Pro-
vision for traunsmitting messages intelligible
to all operators, regardless of the language
they spoke, was planmed for use in sea and
aerial navigation; ‘covering damages, sick-
ncss, stores, fuel, meteorology, ship and air-
craft business, and other special needs.
Recommendations for some technical im-
provements in commuulcatlon services -
ciuded the adoption of high-speed printing
receivers, automatic transmitters and the
multiplex operation of circuits so as to
handle several messages simultanennsly.
Althoungh the State Department has made
no official move toward calling the nations

stations,

" of the world to this conlerence. it is under-

stood that formal invitations will soon be
sent out, and the working up of a program
begun. At an early meeting of the Inter-
departmental Radio Advisory Committee,

~on which all government departments and

bureaus having to do with radio are repre-
it is planned to develop a definite
government policy outlined by that commit-
tee some time ago. It is probable that this
committee will form a neucleus of a techni-
cal advisory committee to.aid the State De-
partment officials detailed . to handle the
conference. o

“LET-NO -MAN”
Radio bugs are vow talking of marriage
by radio. But just think. this is what yon
may get when you listen in:

Minister:  “Do you dit-dat-dah-dah-dal,
dit-dah-dit Eloise TInch take this prunes
closed firm to be your Texas Gulf Oil pre-
ferred 34 bid lawfullv wedded titmouse and
woodchuck fable by Millicent Muddle?”

Anstweer:  “Shake a little shimmie on the

-shores of Kakaako.”

Minister;  *Do vou Clearance snap-snan-
snan-biizz- click take this bedtime story hv
Kenneth Knee to be your lawfully wedded
Sousa’s band in new program?”

Answer: “Good-bye, Tootsie, good-byve.”

_Jlfini.cfm': “1 pronounce  vou McKinley
high school vlee club in songs and instru-
mental music.

Contributed by Billy Doll.
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Built-in Charge
Indicators
Balls float when
the battery is
charged. and sink
us the battery De-
comes discharged.

(e (O

.

e . a
Philco “B" Batteries on Charge
To connect batteries to your set, throw over

Philco *‘B’" Batteries

Beautiful walwgany-finish  cases. t

Type DX with cover (48 switches on Charging Panel (1) and pull out plug
VOUS) it $20.00 (2), disconnecting the Philco NOISELESS

Type DXO without cover... 16.50 Charger. .

“B"” Charging Panel, factory- Philco Double Charger [or all “B” Batteries
wired and ready for use.... 2.7§ and UD86 A" Batteries. Noiseless....$15.00

Philco Single Charger for all “B” Batteries
and UD44 “A” Batteries. Noiseless.... 9.7§
Charger prices include plugs aned reeceptacles.

Recharge in your living room
without changing a wire!

Philco Pressed-Glass Case
‘A" Batteries
Spray-preof.  Stay dry and
elean always.  Built-in Charge
Indicators.
Type UDB6 for stornge

battery tubes ......... $16.00

Type UD44 “‘a dry cell ye-
placement” enabling you
to get better results oul
of dry cell tubes, Occu-
pies less space than
three dry eells aud mav
be installed permanent-
Iy in the radic cahinet,
Price oo i $8.00

Philco Mahoganized-Case
““A’" Batteries
Types RAR and RW for
storage hattery tubes. In
beautiful Adam - brown
malogany-finish cases
harmonizing with your
radio cabinet. Price..$14.50 up
Philco Charge Tester —
permanently mouited in
hiler cap—avoids fuss-
ing  with hydrometer—

$1,00 extra

You need storage “B” batteries he-
cause clear and distant radio reception
depends on steady. non-drooping volt-
age and strong, hum-free current.

Philco has made “B” storage batter-
les easy to operate. Also economical.
One Philco "B Storage Battery will
otttlast many dry-cell batteries.

To Recharge—ijust throw the Charg-
ing Panel switches and insert the plug
in the built-in receptacle of the Philco
NQISELESS Charger. Cost—five to

ten cents.

You don’t move the batteries or dis-
counect a wire. You avoid all danger
of getting positive and negative mixed
and burning out tubes.

Clean, Dry and Beautiful. The tightly-

sealed glass cells are assembled in
Adaw-brown mahogany finish cases

harmonizing with radio cabinets and
furniture. * -

Built-in Charge Indicator. Tells you
at a glance how much charge is in the
battery at any time. Does away with
the old-fashioned hydrometer.

Philco makes storage “A” batteries
of similar convenience and economy.
Also high-powered starting batteries
for your automobhile.

Philco Batteries are Drynamic—
shipped DRY —but CHHARGED. Being
dry, they cannot deterjorate while in
shipment or on the dealer’s shelf. Their
life doesn’t start until the dealer pours
in the acid when you get the battery.
You are certain to get its full life.

Ask for a Philco Drynamic—sce the
acid poured in—and you cannot get a
stale battery. See vour nearest Philco
Service Station, Radio or Music Deater,

Philadelphia Storage Battery Company, Philadelphia

ar0, s, oar 0T

DRYNAMIC RADIO
BATTERIES

JOBBERS and DEALERS — Phileo has brought

radio hatteries out

of the cellarand put them in the living reom. Qur hew Radig
Manual tells how. Fill cut coupon below and we will mail

you o copy.

R @4
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S. 5. Santa Teresa of the
Grace Line. The Radio op-
erator is a graduate of the
Radio Institute of America,

RADIO —

The Career
for You!

Sailing on ocean steamers—
with good pay and excellent
guarters —at liberty when-
ever the ship is in port—big
opportunity for advance.
ment along a score of dif
ferent lines: all these help
to make radio operating a
Iucrative and highly re-
spected profession.

Thorough Training Essential
" for Success

Only skilled men can suc-
ceed in radio. But with the
course of instruction offer-
ed by the Radio Institute
of America, success depends
only on your own applica.
tion to study. Have you
perseverence! Can you
stick? Then followthe foot.
steps of - 7,000 successful
Radio Institute graduates.

Study Radio In Spare Time

Even though employed at
present you can qualify for
your U, 8. Government
Commercial Radio License
in a few months of study
in your home. Because
Radio Institute is conduct-
ed by the Radio Corpora-
tion of America, you are as-
sured of a thorough course
that embraces every phase
of modern radio. Mail the
coupon now for more infor-
mation about our special
Home Study Course.

Radio Institute of America
{formerly Marconi Institute)
) Established in 1909 .
324 Broadway New York City

) : CUT HERE— — — — —— |
" Radio Institute of America
324 Broadway, New - York City
Please send me full information about your
Home Study Course of radio instruction.

cluding code instruction.

I J1 am interested in the technical course

|
]
[ T am interested in the complete course in- |
without code instruction. . I

Hoféllwl-;hrnishes Radio
for its Guests

{(Continued from page 2068)

TR T )

losses. By this process the battery is only
floating across the line and, therefore, the
water decomposition due to charging is very
small, and requires replenishing only once
in six months.

By the action of the relay closing 1, Fig. 1,
switch 2, Fig. 1, is actuated. This changes
the “B” batteries from a charging circuit to
the operating circuit. It is possible in this
manner of charging the “B” batteries to
regulate the charging period and rate plus
a 5 per cent. battery loss to equal the dis-
charge rate when the set is in operation.

Since this charging rate is of such small
value, the water decomposition is like that
of the “A” battery.

At the completion of the coucert which

usually starts at 12 o'clock noon and ends |

at 12 o'clock midnight, the black button
switch 3, Fig. 2, is closed. This n turn
energizes the releasing solenoid of the re-
lay, which opens the “A"” battery and charg-
ing circuit, and throws the “B” batteries back
on charge.

An entirely different phase of the work

presented itself when it came to running the |
lines throughout 208 rooms on eight dif-

ferent floors and loud speaker lines throngh
a pipe shaft 14 floors high. All of these
lines had to be run in such a manner that
the energy level would be the same in any
part of the building, and yet should any cir-
cuit fail, it would not throw out any other
cirenit.  These technical difficulties, which
vary for different structures, are solved by
mathematical calculation. .

RADIO IN EDEN

First Radio Fan: “Adam must have been
the first radio nut.” :

Second Radio Fan: “How so?”

First Radio an: “He gave up a rib to
get a loud speaker, and passed the rest of
his days listening in.”

Contributed by H. S, Tillotson.

Specialize!
(Continued from page 2102)

i

B THAT TR I P

ized branch of electrical -engineering. And
just as in purely electrical work we havc
liundreds of applications of the still mysteri-
ous force, so indispensable for transportation,
lighting, heating, signaling, etc—so in radio
we have corresponding spokes radiating from
the one central hub—radio.

You would hardly go to a skilled telephone
engineer for information concerning electri-
cal mine locomotives. You would go to a
man who was in close touch with that par-
ticular field. Yet both are graduate electrical
cngineers.

No more reason, then, why you should ap-
proach an expert radio engineer specializing
in the transmission of photographs by radio
and expect expert advice on the comstrue-
tion of an “Umptydyne” broadcast receiver.
Your abvious source of infermation would
be the men who are in dauy contact with
radio broadcast receivers and circuits—freak
and otherwise. While it is true, except in
instances so rare as to be almost a novelty,
you do not find in the radio stores men who
are radio engineers in the slighest sense of
the word; glaring signs—impressive titles,
ate., notwithstanding—still you will come into
contact with men who are daily building,

l
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testing and selling every conceivable type of
broadcast receiver and who are accordingly
much better prepared to assist you in choos-
ing apparatus for your particular needs, than
are the men of the radio telegraphic, or the
engineering field, who as a general rule have
bhut a mild interest in radio hroadcasting.

SOME RESULTS

It is obvious, then, to the ypung person
seriously considering entry into the radio
profession, that he cannot rush blindly into
the field with a determination to learn radio.
He must weigh carefully the many wvaried
branches of this most fascinating profession
and once he has chosen—be it the marine
radio tetegraphic field, hroadcasting, radio
photography or other interest, whichever
holds the greatest attraction for him—he
must. devote himself almost exclusively to
his choice and become a specialist in that
one particular line. )

QOften a young fellow will come to me and
say, “I'd like to learn radio; how shall I
go about it?” At my question as-to what
particular branch of radio work he is m-
terested in, he will generally reply, “Oh, I
don’t know—just radio.” 1 can then only
suggest that he investigate the field and en-
deavor to determine which of the many
branches of radio holds the most fascination
for him and then come back and talk it over.

As an example of the need for specializ-
ing, I have my own case as an outstanding
illustration. Radic has always, since my first
attraction to the then. new science, some 16
vears back, held my deepest interest, and I
have almost lived radio to the exclusion of
everything else, My reading has been most-
ly confined to books and peviodicals devoted
to the subject and my interest has never
waned. Nevertheless, I found that it took
every spare moment that I counld manage,
plus much experimentation, to keep reason-
ably abreast of the development in the many
varied branches of the scicnce, up to a few
years. ago. Since lhen, progress hads been
even more rapid and my efforts became a
hopeless task—I simply could not lkeep up
and "expect to have a fairly general know!-
edge of each development. It has accord-
ingly become necessary for me to specialize,
and having chosen marine radio communica-
tion as my particular field of endeavor, I
find that 1t is increasingly difficult day by
day to do more than merely read the more
inportant articles and treatises on develop-
ment and experimental work foreign to my
specialty, in an effort to atl least know along
what lines worlk is being done. I freely
confess that 1 should most certainly hesi-
tate to eunter into a broadcast receiver cir-
cuit discussion with any high school boy
radio fan, for I know I would be hope-
lessly outclassed. Daily I come in contact,
through the press or casual couversation
with circuit names and parts, all allied with
broadcast’ reception, which mean . exactly
tothing to me. I can perhaps dig down into
them and find hidden beneath a maze of
“low-loss” and “high mu” and such ‘data
the old familiar lines of a -basic circuit, but
the modern camouflage - almost obliterates
the familiar connections!

SPECIALIZE

The answer is—specialize! Just as an ex-
pert French pastry chef will be totally ignor-
ant of the finer points of broiling a juicy
porter-house, so will the radio telegrapher.
engaged in the constant exchange of dots and
dashes, stammer and “become confused, or
wisely remain silent if a party to a dis-
cussion of modualation methods with water-
cooled tubes!

The fundamental ilea he has grasped be-
vond a doubt, just as the pastry chef knows
that to broil a steak, heat must be applied.
hitt both are lost when delving into the actual
derails.

So, if you want to enter the greatest game



Radio News for May, 1925

EVEREADY HOUR
EVERY TUESDAY AT 2 P.M.

(Eusiern Stevidard Time)

TFor real radio enjoyment tune in the *Ever-
eady Group.” DBroadcast through stations—
WEAF New York WFI Thiladelphia
WJAR Providencee WCAE  Pittsburgh
WEEI Boston WGR  Bufialo
WEAR Cleveland wWOoC Davenport
WWJ  Detroit WCCo { aneapohs

SVERE: A |
!Eo@

._
c?:é@z;

(1 AND ALL
GENERAL pURPOSES
INSP[C‘ED
TESTE
"RECIABLE
|| "Nomay capnch €04

e A l‘.,"“"‘w
e

Eveready
Columbia
Ignitor
Dry Cell
| oy
Battery
“Jor all
Dry Cell
Tubes

1% volts

Recommend
ood batteries

IN AN effort to reduce the first cost of a
radio set, a newcomer in radio often buys
inferior batteries. You know such ‘‘sav-
ing” 1s really wasteful. Tell your friends
who are about to buy receivers that the
best batteries obtainable will prove to be
the most economical. Tell them to buy
Eveready Radio Batteries—they last
longer and, because they are greatly supe-
rior, they give complete satisfaction.

There is an Eveready Radio Battery
for every radio use.

Manufactured and guaranteed by

NATIONAL CARBON COMPANY, Inc.

New York San Francisco
Canadian National Catbon Co., Limited, Toronto, Ontario

eVEREADY

Radio Batteries

~they last longer

8§
BELAL

%2
i y
L%
EA

W
A
A

\)

A5-volt
Extra
Large

Vertical
Price
$4.75

For use

Y
&“

on multi-

tube sebs

No. 767
45-volt
Large
Horizontal
Price
$3.75
With
varigble
daps

No. 770
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ROST

RADIO

Parts of Quality

Selected by Popular
~ Mechanics for their Circuit

FROST-RADIO
PAN-TAB JACKS

The newest and finest jaucks made,
For panel-hung or regular mounting.
All types: 70¢ to $1.00 list,

FROST-RADIO No. 650—Bake-
lite Plain Rheostat, §1.10

Made in 6,25 and 35 ohm type. Vernier
construction, 6, 25 or 35 ohms, $1.25.

FROST-RADIO Molded Bakelite
Shock-Absorber Sockets

Sponge rubber cushion prevents all
noises due to vibration. List, $1.25.

talog i ]
Address: Dept 10F505

HERBERT H. FROST, Inc.
314 W. Superior Street, CHICAGO

NEW YORK CITY CLEVELAND
KANSAS CITY LOS ANGELES
Export Office: 314 W. Superior Street, Chicago

in the world—chaose carefully and then dig
in and work—eat and sleep your stuff until
vou emerge a full fAedged radio “specialist”
—not a “'generalist.”

UL

Fair-Sex [nventor
(Contrmma’ from page 2089)
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and to show how even an amateur can turn
his hand toward producing something of
worth-while value in the industry just by
looking ahead a little bit.

FUTURE

Though it would seem ridiculous at this
stage to try to predict the future of radio,
vet there are some developments which seem
almost self-evident. It does not seem heyond
the limits of common sense to feel that in
the not very far distant future radio com-
muuication between the continents will be
as ordinary a thing as the present-day local
telephone. DX reception is improving and
this can only mean that reception between
the United States and Europe, for instance,
will be a thing of everyday practice, but
that even points as far apart as the United
States and Australiasia will be within easy
commiumication.

The gwding of ships and even airplanes
by radio as a regular thing is not beyond
present belief either, especially as everyone
knows that this has already been demon-
strated successfully. Radio some day may
take the place of the telephone and for one
individual to talk to another from Shanghai,
China, to New York, U. S. A, is almost a
fact.  Then, again, the real difficulty to
be surmounted there would not be in the

- radio reception, but in the trouble the New

York man would have to distinguish the
Chinaman’s talk from static.

UNIVERSAL LANGUAGE

I7 a universal language does not progress
any faster than it has thus far, the whole
difhculty will be with this and not with the
reception of radio in intercourse between the
nations in the future.

I am not too optimistic, but I will take my
stand with those who think that radio is to

"be the future leveler of all nations, the offi-

cial medinm through which disputes will be
settled and amity will be won among all
peoples. [t does not seem too difficult to
believe this, if for uo other reason than that
the people of the various nations will then
be in direct verbal contact with one another
and that this may bring about an under-
standing that will preveni future wars.

A guestion I am often asked is whether
I intend to continue with my attempts to
perfect radio inventions. My answer 15 that
my interest grows constantly and that hard-
ly a day goes by but that I add something
in radio to the little laboratory that I have
equipped and set up in my home. And this
will apply to anybody. If ithe proper appli-
cation is given to the work, there is plenty
ot opportunity for anyone iuterested m the
business to iry to turn his hand in an effort
o develop something new for the radio fan
that will be a boon in time saving or in per-
fecting the new ‘science.

But to come back to the actual articles
which I invented, I shall first describe in
detail the construction of the Joud spealer.
This is made of well dried cedar wood, very
hard, and 1s. shaped, as I have said before,
like a metronome, or a truncated pyramid.
Some distance from the bottom of tlis box
is a sort of scroll-work, which acts in a
capacity similar to the action of the hridge
m a violin.

This scroll-work, shown in the accom-
panying illustration, is glued onto the sides
of the loud speaker and has in its center a

hole large enough to accommodate a Jloud |

speaker urit.
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PRECISION

AuTtopynE
COUPLER

Apain  Precision leands! L. M,
Cockaday specified in the January
issue of Popular Radio the new Pre-
cigion Autodyne Coupler for his
§-tube Super-Heterodyne Reflex Re-
ceiver.

The Autodyne Couplpr is a new
development for use in counection
with a vacuum tube for producing a
continuously vaviable alternate cur-
rent, TUsed as a laboratory vacutum
tube oscillator, the fquueucy of
which 1udy be calibrated and thus
the apparatus used as a standard,
also as an oscillator and de ector in
some of the motve specialized forms
of the Super-Héterodyne,

At your dealers—othetwise send
purchase price and you will he sup-
plied postpaid,

Made by the makers of the genuine
“Cockaday” Coil.

PRECISION COIL CO., Inc.
203 D Centre St., New York City

,

NU-TRO
TUBES

ALL TYPES
GUARANTEED

Dealers, Write for
" Special Trial Offer

C. A. W. LABORATORIES
Suite 405 608 Chestnut Street
PHILADELPHIA, PA.

“The Catwhisker’s
Detight”

A Superior Radio Crystal
A quslity product for use of
those who demnnd the best.
40c each, J for $1. Special
for DekForest 50c. There 1%
a belter exystal and this is IT.

H. D. HATFIELD & SON

4655 Hellywood Blvd. Hollywood, Calif.

HUDSON-ROSS

Wholesale radio only.

One of the £irst and still in the lead.
Write for discounts.

123 W. Madison $t. Chicago
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- Radio atits

 Finest~
Now Within Your Reach

e

«W@wﬁv,%}?' -

AN
ALL-AMAX
RECEIVER

At your favorite
Radio Store

Semi- Flmshed Factory-Mounted )
YOU buy this set with the ALc-AMERICAN parts prop- %;E

N

NN

i
{
3 . I J:
erly mounted on the panel and baseboard. Without %L Ask themabout B
il é knowledge of blueprints, circuits or names og Ead}fo plarts, < the great 3
N N i i - ent - vl : =
> you can wire up an AI'.L AMAX SENlog in one delig ful eve < ‘g ALL-AMERICAN
. %s,f%g ning and know that it isright. It was inevitable that sooner ¥y} { C :
14 aﬁ or later this reliable—and still economical—method of getting 7 Slogan Contest :
P4 ahigh-grade radio set should be discovered. ALL-AMERICAN v . 1
j é‘:g manufacturing ingenuity has found . _ ou can win |
' %x the solution and offers this com- # a set by !
; @é pletely mounted, highly efhicient ;: . " submitting a
| E . three-tube set at'no more tban you éﬁ SLOGAN
J § would payforakitof parts. Price, $42 5
[ 4
j E "E: Ten cents will bring you the new Radic Key rg i": Everybody can
I %1 DBook, and upon request we will include, free, v o’
‘13":-55 a complete wiring blueprint of either ALL- x1’ ALL'AMAX]UNIOR L enter. It COSts
! ,,\ AMAX SENIOR or ALL-AMAX JUNIOR. 5:" The same unigue manufacturing v s
& Cor ¢ | methods that created ALL-AMAX nothlng

ALL'AMERICAN RADIO CORP. [ SENIORhavebrought forth ALL-

- AMAX JUNIOR—& one-tubeset |
E. N. Rauland, President that brings in the local stations ¢

@@ k\ 2646 COYIIC Street, Chicago ﬁ | ontheloud speaker, or tunesthem :}

o, out and gets real distance. All
parts are mounted on panel and ]
baseboard, and clear photo-
graphic wiring directions

are included, Price . . $22

T TS
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JOSTHAEINES

TRADE MARK

A

Radio Receiver
for the

Critical
and

Distant reception with
the receiver is not a mat-
ter of luck—it’'s an every-
day cccurrence and the
received signal is a repro-
duction not an imitation.’

Write for literature de-
scriptive of Jos. W. Jones
receiving sets and preci-
sion parts,

73
JOS. W. JONES

RADIO MFG. CO., Inc.

40-46 West 25th Street
New York City

Branch Offices: Philadelphia—
Boston—Chicago

The top of the truncated pyramid is cov-
ered with another piece of cedar wood, glued
tightly, which is placed in mechanical con-
nection with the diaphragm of the unit by
means of the stem shown in the illustration.
Tt can easily be seen, therefore, that the
whole thing acts somewhat as the sounding-
board of- a piano.

There is no need to further describe the
portable antenna, as everyone is acquainted
with the idea of what an ordinary steel tape
is like. It is also likely that everyone
knows enough not to try to use a steel tape,
for the reason that steel is magnetic and
some things may happen in the reception of
radio broadcast concerts which are not to
be desired. Hence, the copper ribbon in-
stead of the steel tape.

It is needless to say that these two in-
ventions worked. If they did not, T would
not be writing about them; neither would
T suggest to others that they spend time and
energy in trying to comstruct them.

A CORRECTICN

In our first annual radio set directory a
nistake was made in the descriptive specifi-
cations of two sets appearing on page 1656
of the March issue. The description should
have read as below: .

TRADE NAME: Grebe Synchrophase.

MODEL: MU-L. . -

TYPE: Two tuned and balanced radio, de-
tector-and two audio.”

TUBES: Five 201-A.

BATTERIES: None furnished.

ANTENNA: Inside or outside.

CONTROLS: Three,

PRICE: $155.00,

MANUFACTURER'S NAME:

Grebe & Co.

NOTE: This same set furnished with tubes
of the UV-199 tvpe (Model MU-2).

Receiver shown with battery base.

TRADE NAME: Grebe Synchrophase.

MODEL: MU-2. :

TYPE: Two tuned and balanced radio, de-
tector and two audio, last stage paralleled.

TUBES: Six UV-199 type.

BATTERIES: None furnished.

ANTENNA: Inside or outside.

CONTROLS: Three.

PRICE: $155.00; with battery base, $170.00.

MANUFACTURER'S NAME: A. H.
Grebe & Co.

NOTE: This same set furnished with five
tubes, 201-A type (Model MU-1). Bat-
tery cabinet available with both models
$15.00 additional.

A H.

With the Amateurs

(Continued from page 2093)

SEND IN YOUR

OLD TUBES

Reactivated to work $1 @

like new tubes . ...

Applies only to UV201-A, C301-A, UV199,
C299 and DeForest DV2 tubes when filament
is not destroyed.

NO CHARGE IF WE FAIL
“Certified Mecans Saiisfed”’

MAXWELL RADIO CO.
319 Washington St. Steubenville, Ohio

Brandes

The name to know in Radio

5AVH—Lanier Thomnson, Box 317,
Ruston, La. Pse QSL. All crds answered.

6CWN—Nathan H. Samuels, 1074 Ash-
mount Ave., Oakland, Calif. 5 Watts CW
es Fone.

8ALZ-—Elmer W. Stroachs, 7610 Redell
Ave., Cleveland, Ohio. 50 Watts es CW,
ICW es Fone. All crds QS1’ed.

ONE—Erland L. Olson, 272 Wilder St.,
Aurora, Tll. 5 Watts Fone es CW. Pse
QSL.

9AYF—(Re-assigned) Chas. A. Hill,

1500 So. 12th St., St. Joseph, Mo. 5
Watts on 80 meters. QRIK? A crd fr a
crd,
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nd cons
nt that n;?e:he geasone
tion
expect

io enthusiasts

Ap

ALL the latest im-
proved apparatus is
listed in our monthly bul-
letin: *The American
Radio Transmitter.” If
it's new we haveit.

Lewest Pricesin0.S.

Qur pricesto dealers are the
lowest in the United Statea,
All npationally advertised
goods at discounts that make you real money. Dealers,
get your name on our rsiling list. Simply send name
today for latest, big montkly bulietin, showing 96 na-
tionally edvertised factory lines and 4,850 items.

AMERICANRADIO MFG. CO. § W.141h 5t. Dept. A, Kansas City, Mo,

The SATURN
FPerfect Jack and Antomatle Tlug.
Your order filled by mail promptly.
Every article absolutely guaranteed.
The SATURN Mfg, & Sales Co., Inc.
X 48 Beekman St.
New York, N.Y,
Dept. R.N,
‘Write for

A
Sight \
Touch

the Tips

Literature

HUDSON-ROSS

Sells only natiorially adver-

tised radio apparatus.
Send for discounts.

125 W, Madison St. Chicago




Radio News for May, 1925

5%
oy

2
&

5

Then you will say:

In every industry there is some product that
is incredibly fine—whose perfection beggars
the comparison of price.

In radio, it is Rola. Not a “loud-speaker”
or “reproducer”—but a “Re-creator.” It ac-
tually re-creates every note, every shade of
voice and instrument, as faithfully as a pol-
ished mirror reflects an image.

Rola was huilt with a full appreciation of
the important part that a reproducing device
plays in radio. With the knowledge that the
finest set can be no better than its loud-speaker.
Price, vou will agree, is of little moment when
vou consider the many advantages to be gained
by actually " re-creating the beautiful radio
programs,

There are many excellent loud-speakers—
just as there are many excellent musicians.
But the subtle distinction that we recognize as
¢enius In some musicians 15 easy to recognize
in the performance of Rola.

Rola’s tone quality, its volume even—is self-
adjusting . . . the mood of the musician him-
self. A wonderful new method of re-creation
automatically eliminates the distortion of over-
loaded tubes—ijust as it amplifies the weakest

sounds from your set.

“This has the distinction of Genius’’

A watch-like precision of manufacture

assures you a lifetime of service. You will
never care to replace your Rola—and that, in

itself, makes it the wisest of investments.

When you hear a Rola—and we suggest
that you hear it before you buy any loud-
speaker . . . you will appreciate that with it
comes the same satisfaction that you experience
in owning a thoroughbred horse—a grand
piano of some master make . . . or anything
that is unmistakably the finest of its kind. At
the better radio stores. Price complete with
14" horn and cord, $36.00. Phonograph unit
with adapter, $22.50,

A product of the Rola Company, 4250
Hollis Street, Oakland, California. Marketed
nationally through Baker-Smith Company,
Inc., Head Office, Call Building, San Fran-
cisco, California. Branch offices in principal
cities.

Rola,

RE * CREATOR

R IR0

2119
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““Have received more stationsa
with my Miraco thanleverre-
¢eived with anyothersetcost-
Ing $50 or$60 more,”” reports
F.J.Brink, Grove,okla.“More
than pleased with my Miraco—
125 stations on my log to

C. Gilland, Franklin,

. ‘“‘Best set | over used.

Have heard London and Cali-
fornia,””— C. A, Henry, Vern-
bank Village, N. Y. ‘*“When you
ecan’tget a program with the Miracoyou need
not try any other set. Am getting all over U.
S.with mine.””—J. C.Brown,Albertville, Ala.

COAST TO COAST RECE

verited by Miraco
ILIAINOIS HEARS N,

NORTH DAKOTA HEARS A
cusa CALIFORNIA

“‘Miraco bas bean working *’Believe Miraco best op
fine. Have heard fromcoast markaet. Hear stotions all
to comst, Also many sta- over U. S Also Cuba, Hear
tiona in Canada and Caba.’ N. Y Cal. most every
=T, G. Anderson, Turtle night. ”—M . F. R.Proph-
Lake, et, Pawne
Rennrts like these from users in every slatenrove
Miraco Tuned Radio Frequency séts—at rock bHot-
tom prices—have efficiency of sets costin, lxmes
as much. Made by pioneer set builders.
built, col J)etely assembled, lal:-
tory-tested, and guaranteed. Easy
for heg-nners to operate. Order di=
rect ﬂ'um th|s
Ma OUPO ELOW
for [a!esl bulletms, Iurlher tes-
timony and p:
they are radms
Ereatest values,

N N W O R s
MIDWEST RADIO CORPORATEOH
404~F E Bth St., Cincinnati, Ohia [f-1|
Send fTee 1f terature and full particulars.
[ ] USER [ 1 AGENT ([ ] DEALER
Name..covieene cveiss oo er eereies I
Address. ,

LA R R R R N Y N Y TR Ty -

You can protect tubes
against destruction from short circuits for afew
cents by installing the “Gem’’ Radio Fuse. Then
when there’s a “short,” the fuse Llows and the
tubes aren’t injured. Easily installed.

Nent postpaid for 80c with Juse bloclk for attaching,
it not at your dealer’s. Write for booklet.

CHICAGO FUSE MFG, GO.

1501 South Laflin St Chicago,

Music MASTER Coapopmmn

! 16th & Cherrv Sts..

The EAGLET Neutrodyne

3 TUBES
DRY CELL

OPERATED

$75

Write for Literature

RADIO MaAP

Big Broadcasting Station List.
Alsa Radio Bargain List. Just Out.

Phitadenhia

\ €4r o e it
e Amocot‘“”“ 4

g ew JERSES S

FREE

America's
- Largest-Radio -
Dealers
Dent.
RN-E23

6%@ RABESG

55 Vesey St.
New York

Ave
All

111\ ”
,
crds

9DXV—Rudy Mugerl, 3215
Kearney, Nebr. 5 Watts.
answered.

WHO CARES ANYHOW?

This curious communication came to the
Signal Corps from a Chicago writer, who
cvidently believed receiving sets were taxed:

“In West Washington Boulevard, Nr.
about 1452-34-56-58, is a lady which hav
two Wireless Apparats and she not pay tax.
she use it more in 10 year. This 2 wireless
telegraphi can be easili found. She hav wire
connected from rear hous thru windows.

Calls Heard

CR[IY

AT

2CXY—BRADLEY BEACH, N. J.
(January 31! to February 19)

CANADIAN—deco, (#4io0), 3D), Sct, 3dg, 3go,
Sgf, 9dk.

BRITISH—(2cc), 2iu, 2glk, (2kf), (Qkw),
(2lzy. (2nm), 2od, (2rh), 2sh, 2ve, 2wi. Cob).
(5ba), Shy, Sls, 3ma, (Smm), 3Son, Spu, (5rz),
Suq, (6ni).

MEXICAN—iIn, 1x, bx, laa, laf

BELGIUM-—3ad.

HOLLAND-—(0nly, Ore, (01, cpi

DENMARK—7ec,

FRANCE——(8éé), 8ab, Sct, 8gk, 8tk

LUXEMBERG—S8au.
ITALIAN—{i1mt).

CUBA—2lc, 2mk.

SPAIN—eart.

INDIA—ghhl.

Foreign and West Coast repts. appreciated

33-watt input hr.

C3BL—1331 AVENUE ROAD, TORONTO.
NTARIO

Taam, lafu, lajs, tamf, lare, lavj, lavp, lawq,
tawy, lay, lbdx, Ibhbh, 1bub, lc¢hb, Jeme. 1gh.
lve, 1vd, 1zw, 2aan, 2agq, 2aod, 2aot, Zhgo, Zhuy.
2¢dh, -2cgs, 2clm, 2¢ix, 2eqi, 2crp, 2eth, 2¢yq,
2dg, 2eg, 2gy, 2ki, Jafg, 3ari, 3bbr, 3bet, 3bdm,
abnu, 3buy, 3cah, 3dege, 3c¢), 3cin, Jeuw, 3du, 3,
dhh, 3K1, 3ly, 3ine, 3na, 3zg, 4al, 4bnn, 4dv, 4mb,
vc.‘nt sadv, 5aen. sagn, sakh. 3aks. 3alz, 3aunl,
Saom, 5Saul, Sck, Sek, Shv, 5ls, 5na, Sgh, Sqk, 3wi.
ixa, Sezr, 6aol, 6Gatf, 6avj, 6bcf, 6bwl, 6]j, 6ur,
7mb, 7ok, BJam, 8acu, Bahg, S8aig, 8alb, 8uvt,
Savx, 8ayy, 8bba, 8hbw, 8bdw, 8hi, 8hga, 8hig,
8bke, 8bla, 8blr, Shop, 8hrb, 8brd, 8hsc, 8bsq.
Shvr, 8bxt, 8hyt, 8hzl, 8ecab, 8cas, 8cvb, 8cci,
8ccn, §cej, 8chf, 8chg, S8cic, 8¢l 8coc, Beqg.
8cgh, 8cui, 8cuk, 8cwl, Scwp, 8cyt, 8eczy, 8dc,
8ddc, 8dim, 8dfo, 8dgl, 8dgo, 8die, 8djh, 8dlu,
8dmb, 8dmm, 8dnd, 3doo, 8dog, 8dqz, &drs, 3ep,
8fu, 8gd, 8hn, 8jt, 8ki, Smt, Srv, Srw, 8tt, Stw,

8xe, 9aal, 9adk, %aei, 92afq, Yajv, Yala, 9ace, Jaot,
9aou, 9apd, 9apy, %ato, 9atr, Yaux, 9avb, Zaxs.
9ayq, 9bLhj, 9bbx, 9bel, 9bed, 9bdz, 9beg, 9beq,

9hip, 9bli, 9bLhp, 9bin, 9bLk, 9blq. 9Lmh, 9bnlk,
9bog, 9brs, 9bvk, 9cia, 9chy, 9ckh, 9cln, Yenb,
9cni, 9coe, 9cro, O9cte, cui, 9ewk, 9dbg, 9dbj,
9dbw, 9dct, Qdfz, 9dga, 9dge, 9dgh, 9dhg, 9dhl,
9dliy, 9dpe, 9drj, 9dry, 2duv, 9wz, 9dyt, 9dyy,
9ebd, 9ee, 9eel, 9efv, 9ehi, Jeir, %ejy, 9eky, 9el,
Oelq, 9ely, 9ep, ez, 9{j, 9gs, 9hp, 9il, 9lb, 9mr,

9ni, 9tw, 9vl, 9wo.
CANADA—lam, lar, lef, 20, Jws, 4dq.
Complete log here—erd [or all.

GEORGE EDWARDS, 159 A HILLINGDON
STREET, LONDON, 8. E. 17, ENGLAND

(Calls Heard From January 1 to 7, 1925)

taud, laea, laid, lana, lary, latj, Taur, lavf,
1bal, 1bel, 1her, lbdx, 1bep, 1bgy, 1bhr, 1bie,
Iblr, 1bnt, Ibsw, 1bvl, 1bwx, lcah, lcma, lcime,
lemx, 1fd, Igs, 1hb, 1ii, 1kl, 1wl Ind, 1pt, 1py,
Isk, 1sw, Ixad, 1xam, Ixu, lxz. lyd, lzad, 2aan,
2abt, 2Zaxf, 2axu, 2hgi, 2bgg. 2hls, 2box, 2bgu,
2bre, 2bum, 2ccj, Z2ce, 2cep, 2¢hj, Zejb, 2e¢po,
2evf, Zewj, Zexw, 2me, Java, 3bg, 3buu, 3bw,
3hia, 3ca, 3e¢hl, 3¢k, 3che, 3chg, 3mf, 30q, 4cc,
4is, #ku, 4sh, 4sx, 4tv, 4xe, 3aty, 8acy, 3cbp, 8cuk,
Spk, 9ejt. '

CANADIAN-—1ar, 1bLL

N. B,—A station either calling  or siguing
SS KSP heard January 30-31, time here about

1 am. to 2 a.m., January 31.
actual time, QRA?

Station scnding test NRI1, test NR2, test NR3
up to 4 then lost through jamming. QRA? This
was on Iebruary 1 about 1 a.m. to 2 a.m. here.

Not certain as to

JOHN H.-P. ANDREWS, COR. LAKE AND
BELLONA AVENUES, GOVANS, BALTI-
) “MORE, MARYLAND
(About six nights—one tube, three circuit—tuned
plate.)
(Calls Heard in January, 1925.)

6afg, 6agk, 6ahp, 6Galw, 6ame, 6awt, 6bir, 6hlb,
6hoq, 6hph, 6hqr. 6bra, Ghur, 6chh, 6ect, 6Geej,
6chl, 6emg. 6emn. 6erx, 6ess, Gowi, 6oz, beh,
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WOnder/‘ul
1 Jtart ing.

THE COIL
WIrHQUT LOSSES

MASTER CO I
TUNING H
1—Wound on moulded hard rubber.
2—Increases volume 50% 'to 180%,
als0 selectivity, over old type.
8—Eliminates all adhesives.
4—FHas a one hele mount sand

thin gold-plated compensating
spring contacts.

FREE! Ask your dealer or send us four cents

In stamps for wirlng dlagrams of clrcuils In
which {hls remarkable call can be used.

UNCLE SAM ELECTRIC CO.
tll E. Sixth St., Plainfield, N, J.

RADIO

—  Storage “B” Battery
22gen:  Lasts Indefinitely— Pays for Itself

Economy and performanee unheard of before. Recharged
at a ue§l1g1ble cost. Approved znd listed as Standard by
leadi ng ndlo Autho:rmﬂs mclumn Pup. Radio Laboratories, Pop,
Sei. Inst, ards, ax. Inc. and other im:
port nt mscuumms Eﬁn ed w:th Solm Rubber Cose, an insur-
snco againat acid and le: x a heavy glass jara, Heavy
roewed plates. Order yours lodn
SEND NO MONEY Just atate number of batteries

ted and we will ship day
order ia received. Extra Offer: 4 hat erle,« in seriea (96 yoltsy, $13
Pay expresaman after examining butteries. 5 per eent discoudt for
cash witb order. Mail your o der now!

WORLD BATTERY COMPANY

1219 So. Wabash Ave., Dept. 75, Chlcago 1.
Makeraof e F amo??}”s}wlfe?ﬁdw f s 740 e w0
.8
Prices: 6-volt, 100 A &2 T Etid Bas T Bope 0 AT

Wo rld o

STORAGE BATTERIES RADIO
|KORA=WEAEZWEN = WS =Rt ZKGOZ KEAES

“AIR ROAMER”

A McCall Compensated Circuit set, simple to
operate, extremely selective, giving true tones,
rugged and economical. Write for details.

KILBOURNE & CLARK MFG. CO.
Seattle, Wasbington
BRANGHES: Tortlind, Ove.; Los Angeles: San Fran-
ciseo.  Distributers: Pacific Ileetric Co.,
Sydney, Australia.

YOUNG MEN—TURN YOUR
SPARE HOURS INTD MONEY

Farn big prefits, prizes, and awards sell-
ing RADIO XEWS, SCIENCE & IXN-
VENTION, The EXPERIMEXNTER, and
MOTOR CAMPER & TOURIST in, your
neighborhood. We train you as onr
salesman and pay you liberally for vour
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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The Popular Windsor Radio Console

Wlth Its Own Loudspeaker—Concealed!

Price, 1ncludmg

unit and inbuilt horn, $40

Here is the contribution to Radio that MOTHER has so
patiently awaited. And every prideful housekeeper. For
it restores LAW and ORDER to the living room.

A stunning console that accommodates ALL your radio
equipment. Your set goes on top. The rest of your outfit—
is CONCEALED. No more clutter of equipment to clash
with the surroundings.

Batteries need no longer scrape polished baseboards, nor
endanger handsome rugs. There’s a place INSIDE for the
largest A and B wet batteries required for any home radio
set, and plenty of room for a big charging outfit, too.

What about the HORN? Qut of sight and out of mind!
This clever console has its own loudspeaker horn, inbuilt,
of resonant wood, which does not mutilate the tone as
does any harsher material. With a unit selected without
prejudice or preference from a score of makes. Phono-
graphs no longer have unsightly horns. The horn is now
retired in home radio reception. Equally welcome should
be the news that artistic appointments of the drawing
room need not be set at naught by a litter of
apparatus.

Your dealer has this console, finished in mahogany or
walnut. The 38 x 18 top takes any set—with elbow room
in front—knee space beneath—room for all else inside.
Substantially built and beautifully finished; the product
of an old and respected furniture maker. And only $40,
loudspeaker included! (West of Rockies, it’s $42.50.) Full
description.and name of nearest dealer on request.

Dealers: This useful member of the furniture family
has been joyfully received into thousands of homes—
and a million homes still need its orderly axd Tt was
designed for everyone’s use—for
it accommodates any outfit.
It appeals to all classes—for it
is a real piece of furnijture.

The diagram shows how the back
provides ample space for the
safe storage of any home out-
fit. Out of the way and out
of view—Dbut readily accessible
when wanted. From the front
you can see only an attractive
piece of furniture—such as would
be bought as quickly foritsbeauty
as for its tremendous usefulness.

Not even the artistic grill that
conceals the soundbox hints of
utility. An altogether graceful
exterior, designed and - finished
with the care which has charac-
terized Windsor furniture forty
years. Strong and sturdy, too.
There is no wobble or waver to
this console, though laden with
heavy equipment. Tt is 38 in.
long, 18 in. deep, 29 in. high.
Finish, mahogany or walnut.
Sales have been phenomenal.
‘Write for proposition.

CZUMUL

Loudspeaker Console

Windsor Furniture Company
1428 Carrcoll Ave., Chicago

Pat. Nov. 18, 1924
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The Receiver of the Year

The year has brought forth
one outstanding radio re-
ceiver —the Deresnadyne.
It is the most advanced and
talked about on the market.

The Deresnadyne is re-
markable first of all for its
purity of tone and fidelity
of reproduction. And tone
is what counts after you've
owned a set a while. It
is not merely a plaything
for the fan but a musical
instrument of the greatest
and most lasting
utility.

The Deresnadyne
is remarkable for its
selectivity. In this re-

De Luxe Model

$165

without accessories

spect it has no superior.
Local or outside stations —
it brings them in without
interference.

It is remarkable for its
distance. In one evening
one owner got Calgary, Ha-
vana, Springfield, Mass.,
and Los Angeles.

Above all the Deresna-
dyne is remarkable because
it does not sacrifice tone to
power or vice versa. It coms-
bines them. It is not a Neu.
trodyne. It is not a
Heterodyne.It is new
in principle as well
as results. Buy it at
your dealer’s.

DEALERS: Order through your jobber
JOBBERS: Write to us

c Andrews
Deresna

PATENTS PENDING

DE-RES-NA-DINE -

yne

Radio Receiving Set

Manufactured by ANDREWS RADIO COMPANY, 327 S. La Salle St., Chicago

KeepyourRadio Set SEND FOR YOUR FREE COPY

Clean

You must have a NODUST to keep your set working
Its best! TBaech stroke of a NODUST forces a blast of
compressed air into all the havd-to-get-at places and cleans
out every speck of dust and dirt ia a jiffy.

If your dealer has nol
received his NODUSTS
vet, we will send sou one

Satislaction guaranteed,

PEIFFER & CO.
) 80 Liberty St., Newark, N. J

o receipt of one dollar.

TESTED HOOK-UPS

SUBMITTED BY USERS OF OUR
WONDERFUL
TRANSMITTER

BUTTON FOR LOUD
SPEAKERS

AMPLIFICATION
AND EXPERIMENTS

Prlce$l 00

POSTPAID
with instruetions

K. ELECTRIC CO.
15 PARK ROW NEW YORK

Radio News for May, 1923

6kb, 6pl, 6rv, 6zh, 6zp, 7afo, 7mi,
CANADIAN—S5ba.
FOREIGN—g2jf, g2k, g2lz, gZub, g2ul, ginm,
g2od, g2om, g2sh. g2sz, ginn, g5uo, gbnf, gévp,
f8cz, [3gk, 18gl, {3sm, q2mk, (orelre), sj.

7mp.

P. H. BRIGSTOKX TRASLER, 37 YORK ROAD,
NORTHAMPTON, ENGLAND

laac, laaj, laao, lae, laea, lajg, lana, lanr,
lare, lary, laue, taxz, Ibbe, 1bdt, 1bLdx, Ihes,
1bge, 1bgq, 1bhm, 1blx, 1bo, lboa, 1(_1([1. Tene,
lemp, ida, 1dd, leb, lef, Tler, 1in, 1gv, 1ii,
1ke, Ipl, 1py, 1rd, 1sl, 1xav, 1xw, lxz, lzab, lzt,
2aay, 2abt, 2afp, 2ag, 2all, 2awf, 2azy, 2be, 2bgg,
2big, 2bm, 2br, 2brh, 2bre, 2bsc, 2bw, 2by, 2cec,
2cel, '7cbg, 2<.c, "qu 2cv1, chw 2dx 2gk, 2kx,
2pd, 2vk, Zwr, 2xi, 2xq, 3ab; 3a(lq, and, 3bco,
3bdi, 3bg, 3bng, 3bss, 3bta, 3bwt Jcbg, 3cbl, 3deg,
3chg, 3cin, 3lg, 3mue, 3ot, wa, 4hq, 4cq, 4ig,
iz, 4jr, 4lu, 4sb, dtw, dxe, Suk, 8ahm, 8adg,
8avd, 8dea, 8nb, 9bpy, %cap, 9cli, 9ch, 9dbf.

NEF, NERK1 WGH, W]JS.

CANADIAN-Iai, lcu, 1dd, 1dm, 1dq.

R. F. DURRANT WIRELESS STATION,
MOSUL, MESOPOTAMIA

U. S, A, STATIONS HEARD—1abs, ler, lzaf,
1ke, law, lcab, lez.
The above American expcrimenters may he

interested to know that their siguals are (QSA
out here on a wave Dband of 80 to 20 meters.
Best time for reception being 0400 to 0500 hours
GMT. As the distance is from 5,000 to 7,000
miles, it will give them an idea of their ethmenn)

If this catches the eye of Australian 3B b
might send his address. 3BD has got me one
occasion.

CARLOS BRAGGIO—CB8—CALLE ALSINA
412, BUENOS AIRES, ARGENTINE
(January 24-25, 1925)
1rd, 1af, 1bkr, 1bdh, Iald, 1bes, lcme, 2af,
2afp, 3adg, 3bus, 3xm, 3ot, deq, 4xe, 4my (4tw),
4ua, Sew, Slu, 6rn, 6¢chx, 6bpl, 6ux, 6bip, 7ls,
3doo, 8gz, Slr bblL 8ry, 9ktj, 9bm, 9dtk, 9rt.

CANADA—(1dd), (3xi).

ENGLAND—20d, 3sz, Sls, 6ry,

HOLLAND—Onl

We have very bad summer, awful QRN. Am
transmitting on 65 meters.

JACK B. LYON, (\:JVOODROFFE, ONTARIO,
A

NADA
(Heard Since January 1, 1925, on 1 (Peanut)
tube)
ALL FONE
laaa, laal, laby, lady, lafu, laje, 1bjm, lcke,
lea, 1kr, lom. 1lud, 1vv, 2ad, 2aky, 2ald, Zbhy,
2hqa, 2ecfe, 2cj, 2rb, 2iu, 3bhy, 3br, 3bwb, Jcge,

Samlf, 8ais, 8aux, 8beo, 8bhm, 8brc, 8bic, 8blz, 8hz,
8kb, 8ia, 8io, 8cmt, 8cld, B8bxg, 8dat, 8yv, 8yx,
Scdf, 9acm, 9ajw, 9bow 9bsp Scow, )caw, Sleq,
9em 9ez, 9z1, Yua, 9511, 9xn, 9xj, (9crw)

CANADIAN——3afp, ap, Sgg, 3kr, 2bn, 9ce, 9,

ey, .
CANADIAN HAM B. C.—I10ve,
Plse send crd. Will QSL.

10ap.

RADIO RESEARCH STATION—6NF
LFRED D. GAY,
49 Thornlaw Road, West Norwood, London,
S. E. 27, England.
(November, 1924—February, 1925)

lawx, laqm, lanr, laww, lalj, lafe, lalg, lapk,
laug, laac, lajg, l'\‘{, lalk, laea; luja, lazr, laur,
lary, latj, lana, laap, latj, laur, lajx, lall, lauc,
laac, lacb, laid, lavx, laxn, lapf, laf, 1bv, 1bi,
1hq, 1bfn, 1bce, 1bgt, 1hgq, Ibip, 1bdt, 1bjo,
lbgy, 1bal, 1bhm, ?!bg, 1boa, 1bdx, lbis, Ibiy,
1bhw, 1bpb, 1bsd, 1bam, iblx, lhep, 1hqs, 1hdh,
lbes, 1ber, lbwx, 1bbx, 1beo, temp, lckd, lcre,
leme, lewe, lew, lcbg, lck, lciu, (leqz), leau,
I¢i, leab, lcru, leri, lex, 1dd, 1dm, lef, ler,
lez, lgv, lgs, 1lhn, 1ii, 1jk, 1la, lkc, 1km, 1lw,
1mu, 1lmy, 1mi, 1nd, lnu, low, lpa, 1pd, 1pl,
1py, 1se, 1sif, lsw, lIsz, 1VJ, 1xu, 1xz, lxan,
Ixap, lxav, lyb, lyw, 1lzt, lzs, lzv, lzz, 2ana,
2act, 2awf, 2apy, Z2awnu, Zaft, Z:zfp, Zauy, Z2aay,
2ax, 2anh, 2aar, 2agl, 2ag, 2abt, 2bg, 2bn, 2br,
2bo, 2bqm, 2bxm, 2bbn, 2bco, 2bic, 2bgg, 2brb,
2bgi, 2by, 2bum, 2brc, 2bqu, 2bw, 2cla, 2czr,
Zeep, 2cv), 2cft, 2cqu, 2eub, 2cjs, ”chg, 2cqz,
2cvu, 2ceee, 2cei, 2cuf, 2¢ix, 2cxm, 2¢jb, Zoxw,
2dd, 2dn, 2eb, 2gk, 2kg, 2key, 2kf, 2kx, 21d, 2le,
2me, 2mh, 2mu, 2pd, 2qh, 2rk, 2ud, Zwb, 2wr,
2xy, 3ajd, 3Jauv, Jady, 3ape, 3alq, 3ab, 3Jauv,
3atx, 3Jadv, 3adq, 3bco, 3Ibdo, 3bsb, 3bsv, 3bgz,
3bss, 3btm, 3bof, ang 31701), 3bla, 3bva, 3bnu,
3cjn ?cac, 3cdg, Sedt, 3ehi, 3che, 3chg, 3cc,
3cf, 3dh, 3bh, 3bg, iy, 3ir, me, 3mf, 3mz, 3oq,
Jog, 3ou, 3qs, 3qv, 3rr, 3sf, 3Isg, 3tj, 3te, 3xi,
3xv, 3yo, 4aj, 4ao, 4bx, 4hs, 4do, 4du, 4deh, dJec,
dfg, 4iz, d4fs, 4gw, djo, 4djr, 4ke, 4lm, 4k], s#qf.
4rr, dsa, 4uk, 4xe, 4xx, Saji, 5en, Sgo, Sgs, Slh.
5ph, 5su, Sse, Sulg, Shn, Shi, Ssd, 8abn, 8ad, 8ada.
8aly, 8aol, 8amr, 8adz, Sahn, 8adg. 8bem, 8bau,
8hbw, 8bkh, 8bep, Sced, 8cko, 8cyi. 8ccq, Schp.
8cmt, 8ih, 8dme, 8dsw, 8ddo, &lnf, 8ddo, 8&pr.
8pl, 8tr, 8uf, 8nb, §wk, Bgz, 8xb, 8uq, 9bej, Serd,
9bht, 9dun, 9ehy, 9dwx, 9vc, 9coc.

CANADIAN—Ilar, 1dq, 1rn, 3ab,
taf. 2cg, 2be. .

OTHERS—vdm, ch8, wgh, wijs, nlf, 9tc,

Plse QSL. All crds, answered ORK ENT?

Jafp, 1dd,
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Héar the Formica band
every Wednesday eve-

- ning from 9-to 10 Cen-
tralStandard Timeover
WLW,

They

have re-designed
but they still use

Formica!

HERE has been a great deal of activity in the engineering departments of the set makers since
the first of the year — new models, new prices, newly simplified sets. Every conceivable sub-
stitute for Formica panels, tubes and insulating parts has been examined, tried and thoroughly

tested.

But Formica is as prominent as ever in the sets that have been O.K.’d for production. For there is
no substitute — nothing that combines the beauty and permanence of Formica, its strength, free-
dom from warping and distortion.

The makers know that Formica in their sets never gives frouble! And trouble is the most ¢x-
pensive thing the set maker can have. No small saving in material cost can make it worth while.

Last year 125 leading makers used Formica — this year the percentage will be just as high.

Dealers and jobbers prefer Formica because it is the best known and most easily sold line of panel

materials.

Write for booklet, “What Formica Is.”

THE FORMICA INSULATION COMPANY

50 Church Street.....
9 South Clinton St.
516 Caxton Bldg.
1142 Granite Bldg..
422 First Avenue.
6 Beacon Street
55 Calle Obispo....

4618 Spring Grove Ave., Cincinnati, Ohio

Sales Offices

289 Victoria St
1026 Second Avenue
725 Bulletin Bldg..
708 Title Building.
585 Mission Street
419 Ohio Building.
309 Plymouth Bldg..
Whitney Central Bldg

....Chicago, Il
.Cleveland, Ohio
Rochester, N. Y.
Pittsburg, Pa.
.Boston, Mass.
...Habana, Cuba

Write for Booklet “What Formica Is”

Toronto, Ontario, Canada

...Minneapolis, Minn.
Philadelphia, Pa.
....Baltimore, Md.
San Francisco, Cal.
........... Toledo, Ohio
New Haven, Conn.
New Orleans, La,

Formica is used by 125 leading makers — and has
for years been used by more makers than all other
materiais.

2 Formica will last forever,

Formica, in appearance, is the finest of all panel
materials and always remains so.

Formica’s elcetrical qualities of every kind far exceed
any possible requirement.

5 Formica has high mechanical strength and will not
break in use, . .

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 radio.

ORMICA

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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TRADE MARK RES-
“The Perfect Broadcast Receiver”

A New Superior Broadcast Receiver
Simple—Long Range—Highest Quality

Non Radiating — Non Regenerative $600 0

Two Stages Tuned Radio Frequency-Detector
and Three Stages of Audio
Frequency Amplification Completely

Constructed

Without Accessories

PLIO-6

Frant View Showing Simpli-
city of Control

PLIO-6

Interior View Showing Com-
pact and Efficient Design

If your local dealer
cannot supply you
with the PLIO-6,

write to us direct.

Sent C. O. D. Subject to Examination

OUR GUARANTEE

We guarantee every Golden-Leutz “Plio-6" to be one of the
finest broadcast receivers that can be manufactured using 6
tubes or less and to be satisfactory to you in every reason-
able way.

GOLDEN-LEUTZ, Inc.
476 BROADWAY NEW YORK CITY

Ticensed wnder Hogan Patent No. 1,014,002

BIG CATALOG
Thousands of
RadioBargains!

Contains interesting Radio information. Com-

plete list of United States Broadcasting sta-

tions with space to log station. All hook-
ups. How to operate sets. Construction
of aerial. Write today.

| —
STANDARD RADIO CORP.
227 WEST MADISON ST. (fagio
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F. CHARMAN, 76 SALISBURY STREET,
BEDFORD, ENGLAND

(Heard Between January 31, 5§ p.m., and February
1, 3 am, E.5T. Detector  IAF.)
AMERICAN—laap, laf, lagg, lahp, 1aid,
lana, larc, lary, lalj, lauc, laur, lawy, laxz,
lazi, lhgg, 1bdw, lbcr, 1bhm, lbie, 1bip, 1Dblu,
Ibnt, 1bre, 1hsd, 1bsk, 1bub, 1bz, 1lbzp, lcub,
lealk, lecc, leme, lex, lda, ldee, 1dl, Ifd, 1ga,
lgs, Ihn, lhw, i, 1js, lk¢, lku, lky. lml, liuny,
Ipl, 1py, lqm, 1rd, lse, lsz, luw, lwl, lxz, lym,
lunerk or u wnerkl, 2ag, 2aja, 2au, 2axf, 2bd, 2be,
2bg, 2bgg, 2bjk, 2bjx, 2bm, Zbpc, 2bqu, 2br, 2bre,
2buy, Zbw, 2by, 2cb, 2c¢ce, 2teg, 2cep, 2cft, 2eg,
2chk, 2c¢j, 2c)x, 2cpd, Zeqz, 2cty, 2cub, 2evi,
2evj, 2oy, 2drs, 2ch, 2ik, 2gk, 2gl, 2ke, Z2Zku,
2kx, 2mu, 2nn, 2rd, 2rk, 2tp, Z2isw, 2wi, 2zb,
3ab, 3ad, 3adb, 3adw, 3afu, 3ahp, 3aih, 3aoj,
Japv, 3dash, 3awj, 3bei, 3bIlg, 3bg, 3bta, 3hur,
Jhuy, 3ca, deb, Jehbl, 3edg, 3ef, 3ch, 3chg, 3hg.
Jhh, 3in, 3ju, Jjw, 3kq, 3ly, 3ms, 3Imu, 3Jou, 3si,
3tf, 3wb, 3xv, dak, 4as, 4bg, dcp, 4er, 4do, deq,
g, 4is, 4fz, 4jr, dku, 4qf, 9sa, 4sb, 4tw, 4uk,
5aiy, Sar), 5bg, Sck, Sih, 5sd, Suk, 6 bin, Sabg.
8adg, Saic, 8aox, 8apa, 8apr, 8avl, 8avd, 8bii, 8ben,
8hky, 8bt, 8buk, 8cbp. 8.dt, Bced, Bcyi, 8dgp,
Rdmp, 8doh, 8doo, 8cr, 8gz, 8jj, 8ke, 8lv, 8pk,
8pl, 8vq, 9aar, 9al, 9arr, 9Lht, 9bhx, 9bjg, 9hls,

9cap, 9coc, 9dqm, 9ell, Juc, 9zt.
CANADIAN—-lar, 1dq, 3ao, 3xi, 4pu, 9bj.
MEXICAN—Dbx. 9b, 1x.

{Other Calls Between Deeember, 1924, and
February, 1925.)
AMERICAN—Ilaac, laaj, laar, laav, lauy,
laha, labf, lad, ladr, laf, lage, lah, labc, laid,
lair, laja, lajj, lalk, lam, lapk, lar, larv, lasu,
tat, laur, lavf, Iaw, lax, laxa, laxn, lbau, lbbe,
lber, lbeu, lbdh, lbep, 1hbdx, lber, lbes, lbgo,
Thga, 1bgt, 1bgy, 1blin, lbhw, 1biq, lbjo, lblq,
1bky, 1blx, 1boo, 1bplb, 1bqq, 1bst, lbv, 1bvl,
Ihwj, 1bux, 1by, 1lcbp, lcg, lcgi, lemp, ler,
leri, 1dd, lef, ler, 1fj, 1in, lgs, 1gv, 1hb, 1hn,
1ke, 1kx, lkyw, llw, Imkj, Iml, lmy, lnc, lulw,
lou, 1Ipe, lgk, lrd, Irhk, 1ci, 1sk, lsw, Iltsw,

- lve, lxak, lxam, lxm, Ixu, Ixv, lxw, lxwa,

Iyd, lzad, 1zq, 1lzt, Z2aay, 2abt, Zadm, Zaduy,
2aghb, 2agaq, 2Zagw, 2agy, 2am, Zanm, Zapc, 2Zars,
Jarw, Zat, 2auu, 2avu, 2awv, 2aww, 2ax, 2axf,
2axj, 2be, 2bel, 2hgi, 2bgo, 2bhk, 2bi, 2hig,
2blm, 2bm, 2bnu, 2hgb, 2bqg, 2bqm, 2bqy, 2brb,
2hre, 2bse, 2bu, 2buy, 2by, 2cak, 2cec, 2chl,
2e)i,  2¢k, 2cla, 2cot, 2¢cpk, 2¢go, Zequ, 2cse,
2ety, Zeub, Zeuk, 2exy, 2eyw, 2dd, 2eb, 2ge¢, 2kgh,
2lz, 2le, 2le, Zme, 2mk, 2mu, 2pd, 2ry, 2wy,
3aa, Jaau, 3abj, 3acl, 3adq, 3acw, 3Jagqg, 3aha,
daih,  Jdajd, 3alq, 3alx, 3beo, 3bde, 3bg, 3Ibgu,
3hge, 3bh, 3bjg, 3bjp, 3blp, 3bnu, 3bop, 3bp, 3bu,
dbwt, 3ebl, 3ce, -3ces, Jedg, 3che, 3chg, 3chh,
3chp, 3cin, 3ck, 3ckj, 3dyk, 3ehz, 3is, 3hh, 3hj,
3is, dmb, 3Imf, 3mk, 3ot, 3qo, Isf, 3te, 3xp, 3Ixv,
3zv, 3zw, dby, des, 4fs, 4gw, dhw, dio, 4)e, 4r,
4js, 4ke, 4ku, 4ls, 4qf, 4si, 4tj, 4to, 4tn, 4xe,
Sab, Saex, 3agl, Shg, Sex, Siz, 5hl, Slh, 8ack,
8ado, Badg, Bago, Sahi, Sahm, 8alo, 8atp, Sale,
Bavl, 8ay, 8Dhal, 8bau, 8heh, 8bik, Shgg, Shhg,
&hk, 8bkh, 8bunh, 8boh, 8by, 8ck, 8cko, 8coi, Bcuk,
&cw, 8cyk, 8dgv, 8eke, 8fm, 8gz, 8Lv, 8ju, Ske,
2pl, 8rg, 8ta, 8tk, 8tr, 8tt, Suun, 8wu, 8z¢, 8ze,
8zy, 8zz, 9amj, %baq, Shcu 9bf, 9bke, 9bmw,
ghna, 9bqe, 9cap, 9chz, 9cvo, 9dbf, Gdfq, 9dji,
9dlw, 9dmj, 9dmm, 9dqu, 9dqv, 9dy, 9ep, Yepe,
9gh, 9y, 9wv, Ozt

AMAZON*

niv, nkf, ivpl, wgh, yjs.®

CANADIAN—I1af, lar, lax, laz, 1dd, 1dqg, 1dy,
Tef. 2bn, 2bv, jad, 3xi, 4pu, 9hj.

ANTIPODES—a2ds, a3bd, allx, nzdar.

Unknown QRA. CP2HV, (Hrd on Dec. 283

If our call is HR. OM, pse snd me a erd. !
OSL, QRH, OSB, QSL, (ORK, etc.

SLV-—HOWARD MacGUIRE, 4222 ALLEN-
DALE AVENUE, DETROIT, MICH.

(None Listed Under 2,000 Miles.)

U. S.—6abh, 6ac, 6uig, 6agk, 6ahy, 6ajh, 6akw,
6alw, 6apw, 6ask, 6asv, 6ban, 6hir, 6bjj, 6hku.
6hnim, 6bpt, 6bql, 6bur, 6cey, 6edn, Gege, 6ehl
6eix, 6enl, 6emu, 6¢so, 6ess, 6eto, 6eb, Gew, 6gi,
Gic, 6im, 6of, 6pl, 6ue, 6ut, 6ve, 6vk, 6xa, Gxby,
6xi, 6zh, 7abi, 7aij, 7ajv, 7dd, 7df, 7dj, 7fq, 7gh,
7ij, 7jx, 7jy. 7\h, 7mx, 7qd, 7ub, 7wn, 7zq, 7zt

CANADIAN—4eo, 4[n, 4io, 5ef, 5go.

PORTO RICO—4sa.

BRITISH—laa.

NETHERLANDS -2lc.

SPECIAL 8.].—(QRA?)

I would appreciatc cards from any of ihe
above.

I. GOLDSBOROUGH, SHAFTESBURY
HOUSE

Received at Fethard Co. Tp., Irish Free State.
(February 14 and 185.)
lary, Ibce, 1bwx, 3fn, 1hn, 1pl, 1lsw, Ive,
2bgi, 2bah, 2bw, 2cep, 2cub, Zeovy, 2exy, 3chk,
3mf, 3jo, 3wn, $hit.
0OSL QRA pse.

JOHN H. DIXON, APIA, SAMOA
Whb, wbap, waj, woc, Lkion, wjjd, wsai,
woi, cfen, itlx, wgn, webh, wdal, ckac, kdyv,
kgu, kpo, kgo, khj, Lwy, woai, kii, knx, kisg,
kgw, wecal, kikx.
735 to all.
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The two outstanding
parts in radio!

Give low losses and amplification
without distortion to

Aeme A-2 Audio Frequency
Amplifying Transformer

UALITY and distance are what
a radio set must give. To in-
sure Quality, amplification without
distortion is essential. And to i#-
sure Distance, low losses are essen-
tial. That is radio in a nutshell.
People in whose sets Acme Trans-
formers are used, are sure of hearing
concerts “loud and clear” so a whole
roomful of people can enjoy them.
The Acme A-2 Audio Amplifying
Transformer is the part that gives
guality. It is the result of 5 years
of research and experimenting. It
gives amplification without djstor-
tion to any set. Whether you have
a neutrodyne, super-heterodyne, re-

generative or reflex the addition of -

the Acme A-2 will make it better,

To get the thrill of hearing distant :

stations loud and clear, your set

any set

must have low losses, for it is low
losses that give sharp tuning to cut
through the locals, and it is low
losses that allow: the little energy in
your antentia to come to the ampli-
fier undiminished. That’s what 'the

"Acme condenser will do for any set.

And it will do-it for years because
the ends can’t warp, the beanngs
can’t stick and the dust can’t get in
and drive up. the losses severgl hun-

- dred per cent.

The Acme Reflex (trade mark)
owes its success and-its continued
popularity to these two outstanding
parts in“the radio industry, for low
losses and amplification go hand in

‘hand.

Use these two parts in the set you
build.” Insist on them in the set you
buy.

Send 10 cents for 40-page book,
“Amplification withour Distortion”

‘We have prepared a 40-page book called
“Amplification without Distortion.” It
contains 19 valuable wiring diagrams. In
clear non-technical language it discusses
such subjects as, Radio Essentials and
Set-building ; How to make a loop; Audio
frequency amplifying apparatus and cir-
cuits; Instructions for constructing and
operating Reflex amplifiers; How to oper-

ate Reflex receivers; Antenna tuning cir-
cuits for Reflex sets; “D” Coil added to
Acme four tube reflex; “D” coil tuned
R. F. and Reflex diagrams; and several
more besides. It will help you build a set
or make your present set better, Send
us 10 cents with coupon below and we
will mail you a copy at once.

ACME APPARATUS COMPANY
Transformer and Radio Engineers and Manufacturers

Dept. X-3, Cambridge, Mass.

SEND THIS COUPON

ACME APPARATUS COMPANY,
Dept. K.3, Cambridge, Mass.
Gentlemen :

I am enclosmg 10 cents (U. 8. stamps or coin) for a copy
of your book, “Amplification Without Distortion.’

Acme Low-Loss Condenser

Name

SEFEOE oo eeer e et e et s e tn e ene e en et Rnn s mem s e mnn e

CHtY v oo meeeeeeeemeemsirecaseesnn o S TEIB it

ACME ~/or amplification
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Don’t Believe it!
(Continued from puge 2047)

EEHID ST

sets scattered along the right of way of the
world’s railroads will once and for all settle

[ the problem of wreclks. Aund a lot of people
Ouallty believe it. Who could doubt the efficiency
of the scheme when they see two toy trains
headed toward each other at full tilt and
o then see them stop abruptly when they pass
ecelvers a couple of wires attached to a small radio

set?
have Then, after the demonstration, the on-
lookers are invited to get in on the ground

° : floor. This company alss owns the com-
Ouallty plete and total rights to the use for manu-
: facture and sale of a Radio Railroad Block

Control.

And the Tunny part of the whole business

On ensers is that the thing might work—that is, if any
company wished to install a 500-watt trans-
mitter (about the size of the larger broad-
cast stations) every couple of miles along
their right of way, and if the present block
system were uot much more efhcient, simple
and less costly to install and operate. But,

When you find Hammarlund Condensers in the receiver you buy, A | t]];f::’ klltu; Scliﬁg.ce ztm% it:‘ t“e‘s" a“ld the sales-
v : . : ! me w their stuff, so to speak.

it indicates that the manufacturer built for quelity—not price and But the most effective field of all in which
that uppermost in his mind, was your complete satisfaction. tl}es;}al mouIthe_bailks hold ftqrth isf the healng
o . ‘ ! . of ills. is human nature, of course, to
Hammarlund Condensers are not expensive, but it is often expen- be more affected by bodily pain than any
. other situation. They desire health, when
I sive not to use them. - they do not bave it, more than they desire

All models; plain and vernier. Sold by the better “{alth or anythl.‘ng‘ e.lse‘ i
radio dealers; used in the better radio receivers. - S0, when an individual has suffered for
- years with some malady which the regu-
. . . : larly coustituted physicians fail to cure or

er. B ..

Write for interesting folde ) pronounce as a chronic condition, they be-
HAMMARLUND MANUFACTURING COI\{PANY | come casy prey to quacks with some new

device for which wonders are claimed.

- A recent illustration of this is the far-
famed Neurophonomctcr, whicly was claimed
to be indecd the eighth wonder of the world.

424-438 West 33rd Street New York

Factory Representatives

KEYSTONE SALES & SERVICE CO., 1001 Chestnut St., Philadelphia, Pa. il ’ . it
SANDERSON & HALSEY SALES CO., 613 Fulton Bldg., Pitisburgh, Pa. Rapro News offered a large prize, $1,000,

!. G. CUSHING COMPANY, 9 S, Clinton St., Chicago, 11l. the writer believes, for proof that the de-
ATLANTIC & PACIFIC AGENCIES CORP., 204 Rialto Bldg., San Francises, Cal. vice wounld fanction as acdvertised, i e., that

i Bldg., Minneapolis, Minn. k 1 ]
THE HoY Cn;iAptﬁng'.|7n'l|?TBEqufnl\'.|nJ]nttreatli,uuuehlee. . it was really a bona fide medical discovery.

EUREKA SALES COMPANY, Winnipeg, Canada. At the last notice, the apparatus had not
been offered for test in order to claim the
Jore Bettort Radior e v

Being advertised only—the machines were
not sold promiscuously—it has been impos-

sible, so far, to ubtain an actual hook-up and
plan of the set. But from what the writer
considers reliable sources, he has learned
PREC/S/ION that the device is nothing more nor less than

R a single-tube regenerative set with an adapta-
C ON DE N SE tion which changes the current reading in

Copyright March 17, 1925 the plate circuit. An electrode is attached
. for going over the patient's body, presum-
ahly—according to the advertisement—for
measuring the resistance of the nerve, A
very efficient meter is installed in the face

A REAL FIXED DETECTOR ATTENTION DEALERS of the cabinet which changes its readings

according to the position of the electrode
For REFLEX amd SENDFOR OUR 152 PAGE CATALOG on the patient's hody. The multiplicity of

RADETEC CRYSTAL SETS controls helps to-awe the person treated and

Lot mank . . . .-
o or OPERATES to lead him to believe that he is obtaming

as a crystal set In itself, Stands reflex voltape, lasts In- al v I i [

ﬂ(;ﬂlmlt,elgl because ofh readjustment fentufre aHnd does away real worth tor his money.

with bothersome catwhisker and hunting for Hot Spot. You - Lot EE . R .

can depend on 1t being alwavs “‘Hot.”’ Get greater distance Any engineer immediately enffaws when
shown the thing. But, then, the engineer has
technical knowledge and knows what he is

RPD\Q SUPPLIES

‘CCHNEITTERS 7

TRADE MaRNX

veception on CRYSTAL S®ET. Save A and B battery and “ ST SOSEPH MO~

Tube life, got better detcetion than Vacuum Tubes, Get a
RADETEC and knew the joy nf real receptinn. Packed in

I]:]‘:E(ery‘ggﬁl: G{!Jgigl;gésed_emd Jostiuetions. - Prevaid for $1.00. The finest and largest exclusive about in the engineering field.  Noue of the
Dealers write for Discounts, Radio Catalog in the United States. sharpers attempt to sell such stuff to men

TOWNER RADIO MFG. CO. SCHNEITTER RADIO CO. who know. It is the fellow who has no

2620 B Victor St, Kansas City, Mo. Dept. D. i St'_i"“ph’ Mo. knowledge, but hopes—oh, how he liopes—

to be cured and is willing, therefore, to

F Send your name and address UNITY ELECTRIC SOLDERING spend his savings and put his wateh in hock
Torn B amp Tor the complete = e for the neccssary money to try every new
ELGIN CAN'T BURN oOUT ’ thing whicl puts in an appearance.

That’s why set manufacturers use Now and then there is an altogether dif-

SUPER-REINARTZ st o Niohmme Denting ele: f i d. And here is where (I
. at irons.  Nichreme heatlng ele- 1 pursued, n 1ere 15 wliere the
This 1s the set that has heard the many Buropean ste- ment. Pure mica insulatinn under ] $ 50 eren? plan p is | ded tuit ! |
tions—the seEtLgtl unequalled selectivity and eclarity. pressure.  Porcelain, Jinlng  pre- = — technical man i3 handed a glra mlous a(%g]
N RADIO SUPPLY CO. - ven{s heat from passing through *— H i 15 T 85,
Dept. C, 207 E. Chicago St. Eltgin, TIL. handle.  TUnlimited guarantee, ) ) which, at the same _fime; 15 Larmiess ne

Unitv Mife. Co., 224 N. Halsted St. Chicago such instance came to light recentlv when
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Hear the Murdock Neutrodyne

EE the beauty of its cabinet. Hear its pure, sweet
tone. Notice how easy it is to operate. Compare
these things with any other hundred dollars’ worth in

radio. It is the Murdock Five Tube Neutrodyne.
$1 00 There is space in the cabinet for the “B” Batteries.
th i The only accessories necessary are batteries and
zmt dbm t o tubes. A “Murdock” set is backed by twenty years
oudspeaker of successful experience in making radio apparatus.
£92.50 WM. J. MURDOCK COMPANY
without Dept. A3, Washington Ave., Chelsga, I\/Iagg. ,

Branek Offices: New York, Washington, Chicago,
Los Angeles, San Francisco, Seattle

MURDOCK
'RADIO PRODUCTS

Standard since 1904
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Your Set Needs
- This New Glass Socket!

The voice of your radio will be notice-
ably improved when you use DURAY

All-Glass Sockets.

These wonderful new sockets are
made of Viralon, a processed glass
which scientific tests have proven
to be the most efficient “low-loss”
insulation available to radio science.
And through the Ezyklean Con-
tacts, corrosion, the enemy of per-
fect contact, is antomatically elim-
Inated.

To insure perfect insulation and
perfect contact for the life of your
set, repiace vour present sockets
with Durays.  You'll soon realize
the difference they make in the
character and volume of current
delivered to your loud speaker.
Price $1.25. Fully guaranteed.

Ask your Dealer— W rite for Folder.

Live Distributors Wanted Everywhere.

DURAY RADIO CORPORATION

Dept. 10, 261 Washington Ave,,

Newark, N, J.

oURAY

ALL-GLASS SOCKET
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the writer received in liis mail a circular
from the M—— Radio Research Laboratory.

There are theories™in this prospectus, st
forth in the nfosg scientific terms, which are,
to say the least, slllpl’lslﬂ("

-1t is_claimed tiat hy protism may be per-
petrated - by radio. But this is only the be-
ginning: From' this point, the gentleman
proves, seemingly, that the “Powers of Evil”
have set up great broadcast stations in all
parts of the world, from which they send
out hypiotic waves directed against the
great leaders who are.factors for law and
order and civilization.

-He goes into all sorts of technical expla-
nations as to how the waves are venerated
and transmitted. He even pubhshes an “ex- -
periment”—which uses a special tube—
carried on in a copper-lined room, in which
these thought waves are detected and their
effects roted.

Sandwiched in all this he gives his own
theory as to the laws of gravitation and
maintains stoutly that the earth and other
plauets are held to the sun by some sort of
“waves.”

Then he tells how one nay make a suc-
cess of life by cultivating certain powers
for the detection of “thought waves,” which
seem to hold something in common with
radio waves. Tlie connection, to the engi-
neering mind, is rather sketchy. He main-
tains that all life is made possible through
waves and that every living thing gives them .
off. He has a method for detecting these
waves, making it possible for every man to
have the inhnite omnipresence of God.
Quite a little system, no?

Then, as usual, at the end of the pamphlet
—profusely illustrated—there is the usual
plea for help. It seems the director of the
laboratory, whose views are set out in the
text, needs money, lots of it, to continue his
work as savior of civilization and law and
order. And every now and then he gets
the money.

The best laugh of it all is that he claims
to have learned of a revolulion which is to
take place this year—encineered by the
“Powers of Evil” of course—and which he
neecds inoney .to combat. Siuce he js about
the only man holding the secret to the method
of fighting this terrible power, all contribu-
tions ‘must be sent to him. They will be
gratefully received.

The writer recently came across a religion

based along the sime lines. It, too, is seek-
ing the financial aid of converts. The
founder of this cult has found a book on

radiation and waves in the Public Library and
has, evidently, atrempted to digest it. But
the result seems to be the outcome of his
dreams -tore than his scientific researches.
There are some undiscovered octaves, as
all scientists know, in the vibrations known
to man, and . this worthy haos found them,
he claims.  And they, too, do great things
like giving onc power over his fellow-may,
etc.

These are just a few of the more obvious
and well-known schemes to separate the well-

CARTER Vermer Control Rheostats |

known public from their money through the

\

3-6-10-20-25-30 ohms

Also Potentiometers, 200 or 400 ohms, $2

Exclusive Carter made wachinery f{or wind-
ing and patented method of clamping re-
sistance - which gives you vernier control,
swooth contact and noiseless operation not
found in any other rheostat.

Any dealer can supply these and
Poteatiometers of same design.

Offices in Prinucipal Cities.
In Canads—Carter Radio Co.,

Limited—Toronte.

Carter’

Insure your copy reaching you each month.
Experimenter Publishing Co.,

Subscribe to Radio News—s'z 50 a year.,
53 Park Place, N. Y. )

cloak of science.

The stock method is,
natmn more or less w ell knowi.

to the shame of the
Some com-

. Dauy \\1thout a backing or establislied repu-

tation goes into the field with a lot of
promises aud little tangible assets and gets
‘all sorts of money. This is a feld for an
investigation in itself. It is principally
finaticial and i3 in the province of the at-
torney rather {han the engineer.

A-good point for all to follow when con-
fronted with such schemes  is to get mnto
immediate comintmication with some reput-
able authority and obtain the best possible
advice. To the uninmitiated it is extremely
hard to tell the difference between the good
and the bad. - And sometimes there is a
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SEE ERLA
RECEIVERS

Inherent Erla advan-
tages in power, tone
and selectivity are now
available in beauteocus
complete Erla receiv-
ers. Retail pricesrange
from $67.50 to $225.
Both price and per-
formance place Erla re-
ceivers among the sen-
sations of radiohistory.

More Power per Tube
brings Greater Radio
Most Economically

Triple power is the basis of Erla Supereflex records.
Tubes, as used in Supereflex, simultaneously amplify
received radio frequency currents, reflexed radio and
reflexed audio frequency currents. So 1-tube Supereflex
rivals the power of conventional 3-tube circuits. And
3-tube Supereflex readily outclasses the ordinary five!

Only such power can give you the thrill of Supereflex
distance and volume; always with Erla crystal-pure
tone—and with uncanny selectivity that gets what you
want when you want it,

This finer radio is brought within the reach of all by
Erla Supereflex CIR-KIT, the factory-sealed carton of
genuine Erla dapparatus for building Supereflex your-
self. Anyone can follow the CIR-KIT assembly plan
perfectly, using only screwdriver and pliers, without
drilling or soldering.

Pride of workmanship, extreme economy, priceless radio
performance, are yours in Erla Supereflex CIR-KIT.
Select your model at the Erla store. 1 to 5 tubes, an-
tenna and loop types.

Electrical Research Laboratories
Department C,2500 Cottage Grove Avenue, Chicago
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You will never know the thrills
of radio until you own a

RESHMA

STIER]P]I]E

93

9 ®

The Greatest Value ever
Offered in a Radio Receiving Set

S tube tuned radio frequency

embodying the 5 big features At all
demanded in a perfect receiver dealers

1 Built of only the finest low loss material in a beau-
tiful mahogany cabinet (or soft-toned leatherette) ;

{1 It brings in far distant stations,

1 Night after night at the same points on the dials,

f With real loudspeaker volume,

TAnd full throated, true to life tone.

Be sure the serial number is riveted on the
sub-panel. It is your protection and guarantee

Chas f‘reshman o.Ilnc.
Receivers and\e Parls

FRESHMAN BUILDING
240~248 WEST 40TH ST~NEW YORK NY.

Young Men—Turn Your Spare Hours Into Money

Earn big profits, prizes, and awards selling RADIO
NEWS, SCIENCE&INVENTION, The EXPERI-
MENTER, and MOTOR CAMPER & TOURIST
in your neighborhood. We train you as our salesmen

and pay you libefally for your time. Write at once
and we will help you get started. = M. BRIDWELL

THE EXPERIMENTER PUBLISHING CO.
53 Park Place New York, N.Y.
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chance for improvement through the use of
some new Scientific machine, It was only
six months ago when a professor at Colum-
bia University perfected a new type of
Roentgen ray tube, which proved to be five
times as effective in treating cancerous
growths as those which were in use pre-
viously. It was soon put into operation in
the chief hospitals of the country and proved
exceedingly efficient. It is obvious in this
case that the patient had everything to gain
by submitting to such treatment, but if he
had had an experience with the short wave
oscillator which was good for creating radio
interference . but worse than useless as a
treatment for cancer, he would undoubtedly
question its efficacy to his ill.

Here is the making of a good dilemma.
The patient who knows nothing of the
technique involved does not know which is
good and which is charlatinism. Obviously,
the solution, for those interested, is to keep
up with the times by reading the pertinent
periodicals or, if that is impossible, by
writing to some authority who is conversant
with the facts.

The whole point is: Don't believe it un-
less you get unbiased and expert judgment
on the claims made by those financially in-
terested in it. There are any number of
magazines and periodicals which will be
more than willing to help you in this regard
and for little or no expense. And the neces-
sary trouble in asking them may be repaid
a thousand times in the actuwal saving of
time and money.

Thus far in radio practice and design we
have had many kinds of “plexes” and
“dynes,” but we have never had, and may
never have, an “anodyne.”

KFI, Super-Power
Station of the West

(Continued from page 2064)

three additional rooms have been built. To
care for the radio personnel a suite of offices
have been constructed adjoining the new re-
ception room and photographic studio. In
all, seven new rooms have been added to the
radio division.

THE APPARATUS

The present transmission panel of the 500~
watt set occupies 30 square inches of floor
space, 1s five feet in height, and is located
in the control room, The dimensions of the
new 5,000-watt transmission panel, which
fills a separate room, are 16 feet long, seven
feet high and nine feet deep. A wire cage
is erected about it. The power, which is fur-
nished by a commercial power circuit, is
changed from A.C. to D.C. by large water-
cooled rectifier tubes, the voltage being in-
creased by a special step-up transformer,

The water cooling is a unique feature, as
any great variation in temperature would in-
terfere seriously with proper transmission.
A certain flow is attained and held by means
of an electrically driven circulating pump.
A thermostatic control governs the flow of
water around the tubes, and the temperature
and cubic inches of water-flow are regis-
tered on two dials set in the panel. The
compensation of the cooling system to meet
an increased temperature i1s automatic, and
should the temperature increase beyond a
given safety point, the current will be auto-
matically shut off to save any possible dam-
age to the set. The speech input equipment
and the incoming telephone lines from distant
KFT studios are located in the control room.

One motor generator and one spare take
care of the needs of the present set, but three
generators and three spares are installed in
the new generator room. Between this room
and the transmitter room is built into the
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Unseen actors
that thrill an audience of millions

UT upon the still night come

the sounds of a desperate
struggle. Heavy blows splinter
a door—there’s a crash. A shot
i3 fired—a woman screams!

And millions of radio listeners
thrill as delightful gooseflesh
creeps up their backs. For it is
not real bloodshed but
WGY, the General
Electric Company’s
broadcasting station at
Schenectady, N. Y.,
giving a radio drama.
On a single evening
WGY has been heard
and reported from
everystateintheUnion,
Hawaii, Canada, South
America, and England.

Thereare also Exide “A” bat-
teries for 2-wolt and 4-woli
tubes and “B” batteries, 24
and 48 volt, of 6000 milliam-

ere hour capacity. The Exide
es a most economi-
cal “B”’ battery Rectifier.

Fine includ

In the broadcasting of this fa-
mous station, Exide Batteriesare
employed. All batteries in the
equipment are Exides. A great
many of the most important
government and commercial
radio plants use Exide Batteries.

They were selected for the
navy airship Shenan-
doahand thegreatliner
Leviathan. Exides
went to the Arctic with
MacMillan and helped
the American airmen
circle the globe,

Exide 6-volt “A’" bat-
tery in one-piece case

When you tune in

Thereis a complete line
of Exide Radio Batter-
ies made for home re-
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ceiving sets. They give uniform
current through a long period of
discharge and assure you the
clearest reception. You will find
them not only a great satisfac-
tion, but a genuine economy.

You can get Exide Radio Bat-
teries at every Exide Service
Station and at radio dealers.
There is a type for every tube
and a size for every set.

THE ELECTRIC STORAGE BATTERY
COMPANY, PHILADELPHIA

In Canada, Exide Batteries of Canada, Limited
153 Dufferin Street, Toronto

Exi0e

RADID BATTERIES

FOR BETTER RADIO RECEPTION
USE STORAGE BATTERIES
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In a circnit containing constant values of inductance and capacity in series the distribution of the
voltage across the various elements will be dependent upon the impressed frequency i. e. in B for a
constant ripple voltage the voltage across the condenser will vary for various frequencies. The ripple
woltage across the condenser is the ripple voltage across the tube. For high impedance loads across
the condenser, such as a tube, this voltage rises to several times the value of the initial voltage. The
peak of this rise is reached at a frequency slightly less than resonance. With increased frequency
beyond resonance this voltage decreases rapidly soon becoming but a small fraction of the impressed

voltage. The amplitude of the fluctuation of the current thru the plate cireuit will vary

with this

voltage. Curve “B" shows the value of this current with the very excessive ripple voltage of 10 volts,
a choke of approximately 10 henries and a one microfarad condenser, used with a “5 watter”,

Fig. A shows the “cart before the horse” i.e,, the voltage across the condenser will be full ripple
voltage. The voltage across the plate will vary only as the impedance of the coil in series with it
varies. ‘This our curves tend to show is a better filter at frequencies below resonance than “B” but
7ot as good above resonance. “B” seems to be the most practical of the two. Roughly speaking it will
magnify frequencies below resonance and greatly decrease those above. This means that its effective-
ness depends upon designing it with as low a resonant frequency as possible, i. e., both inductance and

capacity as large as possible.

These curves are plotted to an exaggerated scale. The maximum value is .0024 amperes and the

minimum 0000023 amperes.

ELECTRIC SPECIALTY COMPANY

mane “ESCO’ marx

211 South Street

Stamford, Conn., U. 8. A.

ESCO POWER BEHIND YOUR TUBES MEANS MAXIMUM MILES PER WATT

For
clearest
reception

your socket must have "

these three features:

1. Low loss. Laboratory testin
leading Engineering University
proved that of 13 best known
makes, Na-Ald Sockets were
the only ones having losses low-
er than a good low loss conden-
-ger.

2. Low capacity. The same test
showed that Na-Ald has lowest
capacity of any socket. This is
very important for short wave
length reception.

3. Positive side-scraping c o n-
tact (not just side pressure)
that cleans corrosion from tube
terminals. Only Na-Ald Soc-
kets have this essential feature.
Use Na-Ald Sockets in the set you
build or buy, if not already installed
by the manufacturer. De Luxe,
75¢; others, 35¢ and 50c.

Mail coupon for free booklet

Send for free booklet of tested, se-
lected circuits and interesting infor-
mation regarding laboratory test.

ALDEN MANUFACTURING COMPANY, Dept. K6, Springfield, Mass.
Also makers of the famous Na-Ald Dials

Alden Processed

Sockets and Dials

ALDEN MANUFACTURING CO.,

IDept. K6, Springfield, Mass. I
Send me free booklet and particulars about

| laboratory test. |

'Nmne

| Address
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wall a white marble switchboard, approxi-
mately five feet by six feet, which controls
the motor generators, electric lights, signs
on the towers and transformers for ths
rectifier tubes, A plate glass partition in the
wall is a feature of the transmission room
so that the general public may see the set in
operation. This partition is 10 feet long and
six feet high. "All metal structure, such as
heams, lath and conduits, have been bonded
together by brazing to prevent any absorp-
tion of radio frequencies back into the build-
ing. A new ventilation system is in process
of installation that will insure a constant
circulation of fresh air throughout the studio
and reception room. The ceilings are false,
or drop ceilings, and the space between the
roof and the lower ceiling is converted into
channels for the incoming air currents.

“Distance transmission is, after all, only
a stunt,” said Earle C. Anthony recently,
“and, although important as a method of
extending the scope of broadcasting, it is
not as important as perfecting the quality
of local transmission. And when I say local,
I do not mean merely the surrounding hun-
dred miles or so, but the Southwestern part
of the United States. I look to the time in
the near future when every State in the
Union will be ‘local’ for KFI. We have
installed the finest equipment procurable and
will continue our policy of being in the fore-
front of radio broadcasters. The new KFI
radio central super-station is as perfect as
radio engineering can make it, but we mean
to advance with any new departures; so as to
insure our constantly growing audience the
verv finest reception.

“The development of radic is not yet
hrought to a close, although the Western
Electric Cempany’s latest development, a
5,000-watt transmitting set, would seem to
allow little room for improvement,

“The new set handles a much wider band
of {irequencies or, in untechnical language,
higher and lower tones, and their finer
graduation may be picked up by the public.
The vast reservoir of power will allow not
only a greater range of audibility, but will
insure better quality during all times. Here-
tofore, during the day and especially during
the summer months, atmospheric conditions,
heat and static have caused such interference.
that broadcasting has not proved itself en-
tirely satistactory, except under the most
favorable conditions, With KFI's new -
equipment, perfect reception at all times 1is
foreseen., The public at large is assured of
the best programs given under ideal condi-
tions and, although no particular stress is
being laid on distance transmission, the radio
public in the Far East will hear KFI more
easily than before.” :

The Most Novel

Super-Heterodyne
(Continued from page 2077)

side can only be accomplished by continued
changes, and eut-and-try methods. :

Zincite as a crystal is subject to widely
fluctuating conditions. One piece will
respond without any battery excitation at
all.  Another will be sluggish until it is
jolted by a short circuiting across an “A”
battery.” Some will have to be baked in an
oven and the blackish impurities scraped oft,
such as zinc sulphide. Zincite itself is ZnO,
or zinc oxide, an orange-red colored mineral
in a granular form, sometimes showing lay-
ers and strata. )

Thus far there has been no time for ob-
taining reception results with this novel
Super-Heterodyne receiver. All of the time
available in the laboratory of the writer has
been spent in getting together the necessary
parts, testing them out, and making up a
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0 oun an Atwater Kent—

HAT a wonderful, delightful differ-

ence it makes —just think what it
means—in one evening the thrills of a
lifetime are crowded into a few short
hours.

Set its dials and the melodies of a
famous orchestra flood your home; an-
other touch and you hear a lecture from
miles away—turn again and you have the
news of the day or the sweet voice of a

renowned singer generously broadcasting
for your entertainment, ‘

Choose whatever program you will,
with an ATwaTer KENT you are master
of the air.

There is an Atwater Kent well within
your means: it combines every feature
that assures radio satisfaction for years
to come—Any ATwaTEr KenT dealer
will help you in your selection.

Interesting literature on request
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Silver-Marshall imc

RADIO

THE SILVER SUPER

‘The 7-Tube Wonder Set. Coast to Coast
with Loud Speaker Volume on a Loop.

S-M TWO-TENS AND TWO-ELEVENS
‘Matched, Tested, Charted, Long Wave
A'ransformers snpplied in sets of 2 or 3
TWO TENS (iron-core interstage) and one
WO ELEVEN (filter for input or output)
with identical peuLs and separate curves.
Price each ..... . . $8.00

S-M DISTORTIONLESS AUDIO
AMPLIFIER

(Gives perfect tone aguality on all vocal and
orehestral music, with greater volume, at a
cost no more than that of ordinary trans-
‘former coupled amplifiers. Price each $17.95

S-M LOW LOSS CONDENSER

‘Type 301 .straight liue, low loss, grounded
rotor eondenser of the most approved and
advanced design. Cap. 0005 mfd. Price

CIRCULARS
on S-M products sent upon request.

-GUARANTEE. Satisfaction or your money
back is guaranteed with every S-M Product.

EASTERN DISTRIBUTOR
Twentieth Century Radio Corp.,
102 Flatbush Ave., Brooklyn, N, ¥.

EQUIPMENT

SILVER SUPERS

ENDORSED
by the
“WHO'S WHO' of Radio

McMurdo Silver's 7-Tube Super-Heterodynes
have received the universal endorsement of
Radio Authorities. S-M Matched, Tested and
Charted Transformers have revolutionized
Super-Building. Silver Supers are famous
now for their consistent Coast to Coast re-
ception with lond speaker volume on a small
loop. You can build a Silver Super yourself
with just three tools.

SILVER SUPER PARTS
Blue Prints for Laboratory Model ......

McMurde Silver’s Book “THE PORTABLE
SUPER-HETERODYNE

Mail Orders filled promptly—Shipments pre-
paid East of Roekies.

The 4-TUBE KNOCKOUT

On a 70-foot antenna will do everything that
the famous Silver Supers will do on a loop.
It can be put together in a tew hours on
vour kitchen table—non-radiating, operates
almost as well on 199's as 201A's. Complete
set of parts for the 4-TUBR KNOCKOUT

Send for MeMurde Silver’s description of
25

this, his latest circuit. Price

Silver-Marshall, Inc. Dep. C.
105 So. Wabash Ave. CHICAGO
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TPatents Pending

WADE
SQUARE LAW
CONDENSER UNIT

ATl sizes, complete with 4-inch
verpier dial, for:

Short wave ,000125 mfd. .......... $7.50
Tyned Radio Frequency, 00023
L T $7.75
Super-Heterodynes, .0005 mid. ......§8.00
Oscillator, Wavemeters, ete,, .001
[T $8.50

At vour dealers, otherwlse send purchase
price and you will he supplied postpaid,

WADE MANUFACTURING COMPANY, Inc.

1819-A Brcadway

d AINANR

1

1 C) TRADE-MARK

| ‘

Special plate design insures perfect straight
line wavelength curve — distributes stations
evenly over dial and simplifies tuning of
any station regardless of close similarity
in wavelength with other stations.

Separately grounded frame eliminates all
body capacity even in most sensitive sets.
Facilitates precise tuning.

Designed to reduce all wear—capacity never
changes due to wearing of bearings as in
rotor plate type. Built in every detail {or
supegior operating efficiency.

Write for descriptive folder

New York

REGISTERED

o]
RS
V]

Radio News for May, 1925

good, feasible diagram which will stand up
under both theory and actual test.

The theory of the Super-Heterodyne, as
we know it today, supports this effort to
produce a new, radigiionless Super-Hetero-
dyne which will not only work, but also
which will work under standard conditions!

There are now too many controls, too
many separate batteries, and a lot of need-
less parts in the diagram of this new type
of receiver. It will require a considerable
amount of time and effort to weed out the
“bugs” in this circuit, but we hope to be able
to show photographs and improved diagram
and circuit constant data in a near future
issue of Rapto News. If we are successful
in making this circuit work, we will publish
the details of the distances covered, the
types and values of the equipment used—and
will show a simplified hook-up which will
enable every home builder of a radio set to
try his hand at this type of Super-Hetero-
dyne receiver.

This may be the first step toward the
elimination of the vacuum tube as a radio
standard. The vacuum tube itself is not a
perfect piece of equipment and it is subject
to improvements and changes for the better,
as the radio art progresses. The lowly
crystal and the long-forgotten electrolytic
detector may yct enjoy a renaissance which,
when it comes, will greatly reduce the cost
of radio to the average fan.

Some Effects of Resis-

tance in Radio Circuits
(Continued from page 2081)

TS

There is an interesting lesson to learn from
this discussion, as it will illustrate that al-
though, theoretically, certain benefits may
arise from doing certain things, practically
and economically it does not pay to do them.
For instance, 1t will be shown in connection
with Fig. 4 that whether the leakage path
in a condenser is a quarter of an inch
longer or shorter will not make any appre-
ciable difference in its operation, despite the
fact that many designers of condensers have
wracked their brains trying to devise in-
genious methods of mounting the plates in
the condensers.

Fig. 6 shows a condenser which is sup-
posed to have no series resistance, but has
a leakage path for the current across its
terminals.. This is represented by r in the
diagram. If this circuit be analyzed by the
ordinary circuital laws of A.C, circuits, it
will be found that the apparent resistance and
capacity of the leaky condenser (across its
terminals) are given by the formulae:

R'= - '
i <+ 0.0000 39r*°C  (4)
i
C=C+ —-——
3948 f*r*C (5)

in which r is the resistance of the leakage
path in ohms, f is the frequency in kilo-
cycles, C, the capacity in microfarads, R,
the apparent resistance in ohms, and C,
the apparent capacity in microfarads.

11 we assume a certain condenser having
a capacity of 0.001 microfarad, and assume
also that its insulation is so poor as to offer
to the current a leakage path of only 1 meg-
ohm (1,000,000 ohms), the apparent resist-
ance of the condenser would be only 0.025
ohm at 1,000 kilocycles (300 meters) and its
apparent capacity would differ from its true
capacity by only 0.000025 micromicrofarad.
It is ridiculous to suppose that even a poorly
constructed condenser could have as low a
leakage resistance as 1 megohm in fact, it
may run into hundreds of megohms. Be-
sides this, what difference would the
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Low Loss

Gleinite

INTERFERENCE ELIMINATOR
WHAT RADIO USERS HAVE BEEN LOOKING FOR
Tor those who have had Interference Troubles this new auxiliary

tuning device will trap out the undesired stations.

Select Your Stations At Will

The air is so crowded with music and voices that the average
set fails to bring in the desired stations properly.

The Steinite Interference Eliminator shuts out local and other interfer-
ence. You get one station at a time, whatever one you want, and can
tune it in loud and clear.

Improved Resuits
with Tube or Crystal

Try for yourself entirely at my risk the wonderful
improvement this inexpensive little device will
make in the reception of your set. Scld on abso-
. lute guarantee of satisfaction or money back an_d
the greatest dollar’s worth ever offered the radio
public. Improves results on both crystal and tube
sets that use an indoor aerial, outdoor aerial or
light socket; but will not help a set using loop
antenna. Clears up reception wonderfully and
partially absorbs static.

Mirs, Famous 1,500 Mi. Steinite Tube Sets, $12;
Long Distance Crystal Set, $6; De Luxe Crystal
Set, complete with headphones, aerial and ground, $
$10; 2 Tube Set, $16; 2 Tube Amplifier, $15.

FREE descriptive literature on reguest,

Amazing Satisfaction
or Money Back

Put this interference eliminator en your set and uote amazing improvement. No tools needed—
installed in 4 moment’s time. Full directions with each instrument. Simply connect with set and
follow instructions. Requires no additional tubes or batteries, You must be pleased and delighted
or you get money hack promptly. $1.00 pestpaid anywhere in U. S. when cash with order.
These two big Atchison banks will testify to my reliability: Exchange National Bank, Atchison
Savings Bank. Order today—a dollar bill will do.

STEINITE LABORATORIES, 1060 Radio Bidg., ATCHISON, KANSAS

Super-Power 6-Tube
Pliodyne 6

The famous new Golden Leutz
Model., Range 1,600 to 3,000
miles, Two stages radio fre-
quency; detector and three
stapes audiofrequenceyumpli-
tication. _Solid mahogany
cabinet, Finest materials
throughout. Guaranteed
mechanically and electrically
perfect.Completelyconstruc-
ted, withoutaccessories, 360

| Super-Heterodyne C-7

Model C-7, the Long Distance Concert Receiver
With a Telephone Range of 3,000 Miles
EW of the so-called new “circuits” or modifications of standards

approach the C-7 in efficiency—for long range, for high audibility,
for selectivity, Experimenters’ Information Service design. Seven

For any Circuit
Prompt shipment can be
made on tested, standard
apparatug of the following
manufactore:

E. L S, Inc.

General Radio
Ultradyne Willard
Sangamo Electric
Benjamin Electric

Allen Cardwell

Dacbilier Formica
Weston agnavox
Jewell Amer Tram

Western Electric
Radio Corporation

tubes give the result of ten because this model allows signals to be
regenerated and heterodyned through radio frequency amplifier.

E. 1. S. Model . . . All material we furnish is
endorsed and recommended by the designers.

Using the finest apparatus and building to Naval standards, Model
C-7 has atelephone range of 3,000 miles.

Norden-Hauck Price List Saves You Money
Full Stock on Hand—We carry

complete stocks of laboratory rested
apparatus for immediate shipment.

Free Information—Write for de-
seriptive matter and price list. Our
service is as neur asyour mail box.

Music Master Acme i i
Cutler Hammer _Frowt | INORDEN, HAUCK, INC. Zrgingers: Officeand Laboratories
Federal Kelloge '

— P |

The World’s Most Popular 13attery Charger
Write for Booklet
THE AUTOMATIC ELECTRICAL DEVICES CO.

121 West Third Stroet

A great help to tho Radio
Puflder. It Q@rilly own pilot
and cuts out plug in one oper-
ation, Adjustable from 7/16
to 4 inch holes. DTrice..$1.75
Sama tnol but does not drill
own pilot.  Price..... .. $1.50
Rerit by Cash or Money Order
Jobbers & Distributors
write for Discovnts.
Poenpel Naovelty Works
1800 Berenice Ave, Chicago

’ ADJUSTABLE CIRCLE CUTTER
|

Cincinnatj, Ohip

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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0.000025 mmf. make to anybody? The point
is that the leakage path has not much to
do with the efficiency of the condenser, pro-
vided its resistance is not too low.
SHUNT RESISTANCE OF CONDENSERS
In the above discussion we have neglected
the series resistance in the condenser. The
plates of the condenser have resistance, and
there may also be resistance at points of
contact, soldered joints, etc., inside the con-
denser. Fig. 7 represents the equivalent state
of affairs in which the internal resistance of
the condenser is represented by R and the
leakage path by r. The formulae for this
case are rather cornplicated, but they can be
simplified if we assume that the series re-
sistance is small compared with the leakage
resistance, The relation then becomes

R'=R + —
0.0000 £*C’r (6)

If we now assume the same 0.001 micro-
farad condenser, operating at 1,000 kilocycles,
increases the apparent resistance of the con-
denser by only 0.01 (one hundredth) of an
ohm, the leak resistance, r, would have to
be as low as 2.5 megohms. The apparent
capacity is not affected appreciably.

Effect of (0 (Gpacily
o he /
>~ (ol Resistance|  f
Al L=100 wt /
N r=/0%~ )
v
3 /
=3 -§ 3.\ y
b A
NS
RS/
< /
NS4
= 4
% 4
Ak
/‘7/’("/’0 /|‘7/Z‘r10fml"aa’5]
0 20 30 40

/G 54

Curve showing how small the effect of coil
capacity on the resistance of single layer coils
is, even for abnormally high capacities,

To further emphasize this fact, formula
No. 6 has been plotted, as shown in Fig. 8.
The apparent resistance of the condenser
remains practically unchanged for leak re-
sistances greater than about 3 megohms, but
even for leak resistances as low as 1 meg-
ohm, the apparent resistance does not change
more than about 0.02 of an ohm. This is
very small compared with the series resist-
ances of condensers which are in the neigh-
borhood of 1 ohm, so that it seems that more
would be gained by directing the attention
of designers toward reducing the series re-
sistance than by concentrating their efforts
toward reducing the leakage currents.

LOSSES IN COILS

We will next consider a coil which has
both resistance in its wire and resistance
which is equivalent to faulty or leaky insu-
lation. This is a case in which R, the re-
sistance of the wire, is in series with the in-
ductance, L, of the coil, and the pair shunted
by the leakage path, r.

The condition represented by this circuit
is a very common one in ordinary radio
practice and is one of the causes of the rela-
tively high resistance of the coils used in so
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Super-Zenith X—
the ideal radio set
for the fine home

Zenith—

the exclusive choice
of MacMillan for his

North Polar
Expedition

Zenith Supremacy
will be Maintained

This message brings to radio en-
thusiasts the announcement of an
advance in Zenith prices on all
models. The new prices are shown
in the panel at the right.

Radio sets—Ilike motor cars and
pianos—gravitate to their correct
price level. There is more to a radio
receiving set than merely a beauti-
ful cabinet backed by extravagant
claims, It must meet exacting re-
quirements. The novelty has worn
off. The public is becoming edu-
cated. It knows what to expect and
can now distinguish merit in radio.

Animposing name and an intensive
advertising campaign—when they
back a radio product which does not
deliver equally impressive results—
soon lose their fictitious values,

By that same token, performance
which is literally outstanding fixes

for the makers of that product a
standard of supremacy which, in
duty to the public, they are obligated
to maintain.

Throughout the radio world the
name ZENITH has come to be the
very symbol of results—in quality of
tone, in simplicity, in selectivity, in
volume without distortion, and in
long-distance reception. The artistry
of design for which it stands is too
well known for comment.

The fact that ZENITH has ad-
vanced its prices is of more than
passing moment. For it registers the
determination on the part of the
builders of ZENITH to maintain
the acknowledged supremacy of
ZENITH receiving sets—Dboth in
beauty and performance.

All present models are guaranteed ¢
against price reduction,

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

Zenith Radio Corporation
332 S. Michigan Ave.

Chicago, Ill.

They Cost More |
But They Do More

The complete Zenith line ranges in
price from $100 to $475.

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

Zenith 4R - - $100
Zenith 3R - - $175

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

SUPER-ZENITH VII — 8ix tubes—2
stages tuned frequency amplification—
detector and 3 stages audio frequency
amplification. Installed in a beautifully
finished c¢abinct of solid mahogany—
44% inches long, 16% inches wide, 10%
inches high. Compartments at either
end for dry batteries. Price (ex-

clusive of tubes and batteries) $240

SUPER-ZENITH VIII— Same as VIl ex-
cept—consote type. Price (ex- $260

clusive of tubes and batteries)

SUPER-ZENITH IX — Console model
with additional compartments contain-
ingbuilt-in Zenith loud speaker and gen-
erous storage battery space. Price (ex-

clusive of tubes and bat-
teries)..........$355

SUPER.ZENITH X—Contains built-in,
patented,Super-Zenith Duo-Loud Speak-
ers (harmonically synchronized twin
speakers and horns), designed to repro-
duce both high and low piteh tones
otherwise impossible with single~unit
speakers. Price {exclusive of

tubes and batteries) . . .. ... $475

All Prices F. O. B. Factory.

ZENITH RADIO CORPORATION
Dept. 5-B

332 5. Michigan Ave., Chicago, Il

Gentlemen: Please send e illustrated liter- l
ature about Zenith radio, I

Name

Address
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Hear it—in comparison—
thls masterpiece of the
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The more “good” loud speakers you have heard,
the greater will be your delight upon listening to
The Amplion. TUnapproached sensitivity, a rich,
full, natural tone and marvelous volume have won
for The Amplion the largest world-wide sale, These
qualities result from thirty years’ experience on the
part of the originators and world’s oldest makers of
loud speakers.® Visit your dealer for a comparison,
Literature on request.
*Alfred Graham & Co., London, England, Patentees,
The

AMPLION CORPORATION OF AMERICA
Executive Offices: Suite W, 280 Madison Ave., New York

A
7
Z
z
Z
&
1
Z |
%
Z
Z

A\

The new Amplion *Dragon’’,
Model AR-19, $42.50. Other Am-
pllons at 'B77 50, %24, $13.30.
Phonograph units in  two  sizes.
Prices slightly higher in far wost.

Amplion
Droganily

Modgl AR-102 The World’s Standard Loud Speaker
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“Well—my batteries
are OK”

And that’s only one satisfaction that the
owner of a Nagel Voltmeter enjoys. Another,
and a very important one, too, is the assur-
ance that you have a high resistance instru-
ment—one that will not drain your batteries.
(60 ohms per volt is the Nagel standard!)
. Still another satisfaction is the sensible price
No. 22—About 1/3 actual sige you paid for a strictly quality product. See
your dealer or write The W, G. Nagel Elec-
tric Company, Hamilton Street, Toledo, Ohio.

eManufacturers of

DRY CELL TESTERS :AMMETERS

Makers of the well-known Nagel HIGH-RESISTANCE VOLTMETERS
Automobile measuring mttrumenctls (l)f e VOLTAMMETERS - BAKELITE
Tenyine.Yer $000,000 are giving dally HOT MOULDED INSULATIONS

T OMNIGRAPH

THE OMNIGRAPH Automatie Transmitter wiil
teach you hoth the Wireless and Meise Codes—
right in your own home—quickly, easlly and inex-
pensively,  Connected wiih DBuzzer, DBuzzer and
Thone or to Sounder, it will send yuu unlimlted
messages, at any speed, from 3 to 50 words a
minu‘e,

THE GMNIGRAPH is not an experiment. For more
than 15 yenrs, it has been sold all over the world
with a money baek guarantee. - The OMNIGRAPH
is used by several Depts. of the .8, Govt.—in fact,
the Dept. of Commerce uses the OMNIGRAPH to
test all anplicants applylng for a Radio licsnse. The
OMNIGRAPH has been suceessfully adopted by the
leading Tniversities. Colleges and Radio Schools.
Send for FREE Cataleg descrihing three models. DO IT TODAY,

THE OMNIGRAPH MFG. CO., 20 HUDSON STREET, NEW YORK CIiTY

If you own o Radio Phone set and don't know the code—you are missiﬂ.g most of the fun

Insure your copy re=ching you each month, Subscribe to Radio News—8$2.50 a year
Experimenter Publishing Co., 53 Park Place, N. Y. C.

MPLION
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many hook-ups. The leakage resistance,
however, must not be confused with the
losses due to the capacity of the coil. Coil
capacity is another of these causes which
should be reduced as much as possible. Buat
the point that must not be forgotten, and
which has been elaborated upon in the
writer’s article in the January issue of Rapro
News is that both the losses due to leakage
paths and coil capacity are small as com-
pared with the actual losses in the wire, due
to its ordinary resistance, which has been
considerably increased by the skin effect.
Good engineering practice reduces the more
serious causes or losses first, and considers
the other refinements afterwards. ‘The mere
fact that a coil is wound “on air” or has
its turns zig-zagged does not mean that it
is a low-loss coil. There are points of more
importance to consider, which have been de-
scribed in the above-mentioned article.

The analysis of the circuit of Fig. 9 re-
sults in the following expressions for the
apparent resistance and the apparent in-
ductance :

an Louvalent (ond Greurt

& Grapt of Ggooo Frcex
a G000/ u#=10"%__
\ £/ =10 2Ky,
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aod \
00| | N
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Hegolms (1)

O 04 08 12 /16 20 249 28 32
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Showing the change in equivalent resistance
of a condenser due to shunt resistance,

frcrease 1 qoparens Kesisiace (Ofmrs)
—

0.000039 f°L2
r @)
L
0.000039 £°L2

r (8)
in which the symbols have the same mean-
ings as before. It will be remembered that
in the case of a leaky condenser consider-
able reduction of the resistance of the leak-
age path did not increase the apparent re-
sistance of the condenser appreciably. In
fact, for a leakage path as low as 1 meg-
ohm, the apparent resistance did not change
more than about 0.02 ohm. The leakage path
has a greater effect in the case of coils, how-
ever, as will be seen from Fig. 10, which
has been plotted from Equation 7. A leak-
age path of 1 megohm in this case causes
an increase in the coil resistance of about
0.4 ohm, or nearly half an ohm. This leak-
age path might easily be furnished by mois-
ture in the insulation of the wire on the coil
or dust,

R=R|

L=

CONCLUSION

The effect of the leakage path on the in-
ductance of the coil is to lower it. In this
particular case of a 1 megohm leakage path,
the apparent inductance of the coil will be
reduced about 30 per cent. This will make
no difference in operation, excepting that
more of the tuning condenser will have to
be used to tune to a given wave-length,
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How to Build The
Ultradyne (Model L-2

by R. E. Lacauit, E.E., A.M.L.R.E,

formerly Associate Editor, Radio News

How You Can Build This Remarkable Super=

Heterodyne In Your Own Home

HE Ultradyne Model L-2 is an

improved Super - Heterodyne

designed to so sumplify its as-
sembly that anyone can successfully
build it at nominal cost and enjoy
even greater performance than with
any other type of Super-Hetero-
dynes.

Every step is explained in an illus-
trated thirty-two page book, “How
to Build and Operate the Model 1.-2
Ultradyne,” in a non-technical way
that one knowing nothing of radio
finds easy to follow. Thousands
have Dbuilt the Ultradyne Model L-2
from instructions in this book, and
thousands like Arthur Bender of 116
East Second Street, Covington, Ky.,
say it’s the most wonderful receiver
they have ever known.

The “Modulation System” of radio
reception and the successful appli-
cation of regeneration are vital fea-
tures incorporated exclusively in the
Model L-2 Ultradyne that give it
greater sensitivity, greater range on
the loud spealker and greater selec-
tivity, than any other Super-Tleter-
odyne. The Ultradyne Model 1.-2
detects the faintest broadcast sig-
nals—signals that other reccivers
fail to get, regenerates and malkes
them audible on the loud speaker.
The Ultradyne easily tunes aut

A Home Built

powerful local broadcasting com-
pletely and brings in distant stations
clearly on the loud speaker. No
other Super-Heterodyne can give
you such performance,

The Ultradyne Iit furnishes all
special parts, required to build the
Ultradyne, with these superior
Super-Heterodyne features. The kit
contains 1 low loss Tuning Coil, 1
low loss Oscillator Coil, 1 special
Type A Ultraformer, 3 Type B
Ultraformers, 4 matched fixed Con-
densers. The complete kit can be
bouglht for $30 from
any reliable dealer.
The Ultraformersare
new, improved long

Ultradyne

R. E. LACAULT

Designer of the Uttradyne Receivers
and formerly Associate Editor of
Radio News, is now Chiel Engineer
of the Phenix Radio Corporation.

Lacault imonogram seal (R, E. L.)
and is guaranted so long as this seal
remnains unbroken,

The Ultradyne Model L-2 has met
with phenémenal success—success
built purely on performance alone
—its system of radio reception has
been the envy of the largest radio
maniufacturers in the country. Now
anyone who uses the Ultradyne Kit
and follows instructions can build
the Ultradyne Model L-2, the im-
proved Super-Heterodyne, with pos-
itive assurance of getting better re-
sults than with any other super
radio receiver,

ALTRADY]

MODEL L-2

This trademark (Ultradyne) is a
guarantee of perfection and satisfac-
tion in a radio receiver, and applies
to all receivers designed and built
under the personal supervision of
R. L. Lacault.

wave radio frequen-
cy transformers, spe-

This G uon

S

cially designed for
the Ultradyne Model
1.-2 and are vital to
t h e unusual effi-
clency of the re-
ceiver, Toprotectthe
public against imita-
tion, every Ultra-
former carries the

& R

PHENIX KADIO CORPORATION, _N
114 East 25th St., New York Citv.

Genllemen: Enclosed fHnd 23¢ in stapps, together with
coupun valued at 25e, for which please send me your regu-

lavly 59 cent priced Dook of Instructions on ““How to Build
and Operate Ultradsne Model L-2,”

Name
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A $150 Receiver selling fOl' $68 Extreinely sensitive, matchless selectiv.
) 1ty, and of pure perfect tone.

As fine a five tube Receiver as was ever made. ‘Well worth  twice the price,”” say
- Cireuit is the Biltmore improved Radio fre- owners, '
quency type, built of low-loss instruments, high- = -
est grade 'matenalq, mahngany hand-rubbed Model T3 - - = Price $68.00
cabinet, mahogany finish panel, metal parts For Sale By All the Better Radio Dealers
nickel plated Write for descriptive lterature. Dept, M.

THE BILTMORE RADIO COMPANY, BOSTON 30, MASS.

On Rheostafs Too
* The Contacts the Thing/

Lore’s fow Its Done On

KLOSNER RHFOSTATS

GOOD CONTACT is only one big reason why the highest
grade se¢t makers choose Klosner’s in preference to other rheo-
stats.

Other important features of Klosner Rheostat design make
1. Entie Edge Polished Contact Arm—scrapes off it stand out among JUSt rheostats” Those’,who
dirt as it poes—yel rides smoother than other  XNOW always insist upon “genuine Klosner's.” See
[i;?:frﬁgllrs\: ) Egrmtgv Phosphior-hronze  matexial thelm at ]yowr dealer before buying rheostats. Tt

roper tension a \vays, wi m
2, Bright, non-corrosive resistance wire, (Cor- “m[]: a?u)il pfay you to refuse supstitutes or imita-
o y 1f necessary, to send direct to us for
slon is insulation and slways means bad con- H 3
of. 3. Connestor piece tao, is  Your rheostats, Delivery postpaid,
o suringy phosphor-bronze
of best shape for good Two styles—

contact. H
e 4 terminal upon Wl-th Knob and Pointer ....vvveue... .00
:#écf;hc;:sntg:t an? sl:d?s With 2”7 Bakelite Dial .......... o o0 s lEES
—not T p
tosching o O making Resistances of 6, 10, 20 or 30 ohms
uose  eontact. For 2 ohms or 60 ohms with knob......1.15
SEND FORTTH|S With Dial

This valuable Rheostat
Chart and information
on care of vacuum lubes

sent free on request. The Klosner Radio COI’pOl'atiOIl

utﬁ“ uon(}nlete and reli-

abie gui to th {

et st evan "™ 1022 East 178 Street, Dept. RN, N. Y. C.
Write for it todayl

J UST THE BOOK YOU WANTED
“Radio News”

Amateur’s Handibook
Volume No.1 (Fourth Printing)
b.y ‘i e

Aadle & Chock full of radio constructive and instructive articles from

- cover to cover. Written by foremost radio authorities, in plain
everyday language which everyone can understand. Sections in-
clude articles on Receiving Sets and Sundry Apparatus, Transmit-
ters and Accessories, Radio Thcory, Vacuem 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, dia-
grams, and photographs, bound in a multi-eolored heavy board.
On sale at all leading radio stores. If your dealer cannot supply
you, send a dollar bill and the book will be forwarded to you
postpaid.

crmTnmmemese | EXPERIMENTER PUBLISHING CO., Inc.
Price $1.00 53 Park Place, New York

TR ST S S

Radio News for May, 1925

It would be possible to thus go on for-
ever, analyzing every form of circuit known,
It 15 needless to do this, because all circuits

~are combinations of these elementary ones

which have been described. Thus, the sec-
ondary or closed circuit coupled to the an-
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Showing the change of resistance of a coil due
to shunt leakage paths.

tenna or open circuit, and connected to the
input of an electron tube, may be considered
as a condenser shunted by a leakage path
(the grid leak resistance) and the combina-
tion connected in series with the inductance
and resistance of the tuning coil.

A knowledge of these facts is necessary
to the designer of radio apparatus and cir-
cuits, for as much depends on the proper
proportioning of the various pieces of appa-
ratus, as upon the proper use of these.

[ Want to Know

(Continued from page 2110)

A. 1. You should have no diffieulty in con-
structing a very satisfactory instrument from the
circuit shown and the following data.

The latest model of this unit has a push but-
ton connected to the grid binding post ol the
socket and to the “A’ battery in such a way
that the grid connecets directly to negative “A”
when the button is normally out. When de-
pressed, the grid is eonnected dircetly to the
rheostat (which is connected in the posmve lead
of the “A" battery). The rheostat is a special
one having three sections of three different re-
sistances. When Lhe switeh arm is turned one-
third of the way, the resistance is 1.5 ohms; when
turned two-thirds of the way, the resistance is
5.5 ohms; when al! of the resistance is in eircuit,
the total resistance is 60 ohms with a carrying
capaeity of .25 ampere.

The resistance “R” may be wound on a wood
spool about 34 inch long and Y% inch in diameter.
For the unit mentioned this spool is wound to a
resistance of about 1,000 ohms with a wire hav-
ing a zero temperature coefficient of resistance,
such as manganin, constantan or advance. The
model without the grid bias polarity bulton has
a coil wound to only 300 ohms. The value of
tliis resistance lies in its largely preventing burn-
ing out of the plate milliameter accidentally.

Usc a single storage cell or a single dry cell
for tubes having a terminal voltage of 1.1 volts,
such as the C-11 and WD-11 tubes. Use two cells
of a storage battery or three dry cells, in series,
for tubes having a terminal voltage of three volts,
such as the 399 and UV-199 tubes, Use a regue
lar three-cell storage battery or four dry cells in
series when testing tubes having a terminal volte
age of five volts such as the C-301A and UV-201A
tubes.

The value of a vacuum tube as an amplifier
may bc said te be, roughly, proportional to the
plate current change for a given grid voltage
change.

The appllcatron of this in the instrument under
consideration is given below.

With normal tubes, a definite current will flow
in the plate circuit of the tube when the filament
is operated at the rated terminal voltage., This
direct current will be indicated by the plate milli-
ammeter. Now, teversing the grid polarity should
result in a considerable change in the milli-
ammeter reading. The amount of this change
will indicate the wvalue of the tube; a relatively
large change occurring, if the tube is a very good
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Balkite Battery Charger.
Charges 6-volt *'A’" store
age batteries.
Price $19.50
West of Roclkies, $20
In Canada, §27.50

Balkite Radio 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 efficiency. Balkite
“B” replaces both “B” storage bat-
teries and dry cells, and supplies
plate current from the light socket.

‘The Balkite Battery Charger

Balkite ““B”’— replaces
*“B’’ batteries and dry
cells. Operates from
light socket.

Price 855
In Canada, §75

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 donotcreate 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

FANSTEEL

"Radio

all(ite [PowerUnits

BALKITE BATTERY CHARGER = BALKITE “B” PLATE CURRENT SUPPLY

Manufactured by FANSTEEL PRODUCTS COMPANY, Inc., North Chicago, IlL
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Finds Resistance of

B-T Condensers Less
Than Laboratory Standard

B-T Type L Condensers taken from stock have a
lower resistance than a precision [aboratory stand-
ard, according to the f{ollowing letter from Prof.

ity establish the worth of these Condensers.
you do better than purchase B-T Condensers
your next set?

BREMER-TULLY MFG. CO.,
Chicago, IIL

Chlcago,

the ecireuit tho current was from | to 2% greater than
cbtained with the Standard.

ahout .1 ohm in the eircuit to bring the eurrent to

Yours very truly,
{Slgned) G. M, Wilcox, Prof. of Physles.

“Better Tuning”

The 7th edition of
“Better Tuning” is
now ready, 48 pages
of hook-ups and helps
to set builders. Ask
yvour dealer or by
mail on receipt of 10
cents.

J. M. Wilcox, of Armour Institute of Technology.
Not claims, but facts from an unbiased author-
Can

Treb. 27, 1825,
Gentlemen —When the Bremer-Tully eondensers were in

It was necessary to introduce

same value as that obtained with the Staudard. The equiva-
lent resistanee of the Rremer-Tully eondenser is therefors
less than that of the Standard by appreximalely .1 ohm.

BREMER-TULLY MFG. Co.
532 S. Canal Street, Chicago

““Better Tuning”’

for
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BATTERIES WITH A
REPUTATION

%

SN

ments of modern receiving sets.

problem once and for all.

2112 Superior Viaduct,

STORAD Batteries have a reputation for
giving reliable service under severe require-

When you buy Storads you may be sure
that you have solved your “B” circuit power

Literature sent on request or ask your Dealer.

THE CLEVELAND ENGINEERING LABORATORIES CO.

Made in Two Sizes

No. 4524—4Y amp. hr.—24 volts
No. 4548—414 amp. hr.—48 volts

Desirable territory for Distribu-
tors for the Storad line Storage
Batteries is still available.

N. W., Cleveland, Ohio

Guaranteed
the Best

“REFLEX SPECIAL”
QUICK CONTACT
RECTIFIER
Withstands Heavy Plate Voltage
The Acme Apparatus Co. says ““prevent
tortion and howlmg hy Lésll_rllzgxas%ROWNLlE GCRYSTAL

Order Frem Your Dealer or Direct

ROLAND BROWNLIE & CO.

22 Saunders Street Medford, Mass.

Get Into This Attractive
Fast-Growing Field Now.

Learn to Draw Cartoons atHome

A wonderfully simple method makes it nmavlngly easy to be-
eome a professional eartoonist right at home in a few minutes’
daily spare time. Dnjoy easy hours—freedom from routine—
and make 3100 a week or move. Write for Free Book which
tells all about this easy method, Blail card TODAY.

Washington School of Cartooning
Room 10645-C, 1113-15th Street, N.W., Wdshington, D, C.

once and we will help you to get started.

53 Park Place -

Young Men---Turn Your Spare Time Into Money

Earn big profits, prizes, and awards selling RADIO NEWS, SCIENCE & INVEN-
TION, THE EXPERIMENTER, and MOTOR CAMPER & TOURIST in your neigh-
borhood We train you as our salesman and pay you liberally for your time.

THE EXPERIMENTER PUBLISHING COMPANY

Write at
M. BRIDWELL

- New York, N. Y.
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amplifier. The most important point to observe
is the rise in plate current value when the tube
grid polarity is made posmve by depressing the
push button, This ratio, which should be lngh,
is of more importance than the exact values in.
dicated.

3. What is the resistance range of the
Turn-It variable grid leak?

A, 3. Rated approximately from % to 5 meg-
ohms,
DUCON ANTENNA PLUG
(2114) Mr. Thomas D. Burnett, Riderwood,

Md., asks:

Q. 1. What are the capacities of the two fixed
condensers used in the Ducon antenna plug, using
the lighting circuit as acrial?

A. 1. One condenser is about .0003 mfd. capacity
and the other is approximately .003 mifd. capacity.

Q. 2. A push-pull amplifier of the type de-
scribed on Hook-Up Sheet No. 14 (circuit No.
66) appearing in the December, 1924, issue of
Rabpio News seems to be connected up exactly as
shown in the diagram, but signals are made
weal?cer rather than stronger., What could cause
this?

A, 2, This is probably explained by the fact
that the “B” battery should have been reversed

so that “B” minus connects to the “A’” battcry
instead of “B” plus, as shown.
Q. 3. I have Dbeen asked what “R3” means,

relerring to code signal audibility, Can you ad-
vise me of the interpretation?

A, 3. The audibility table from which this is
taken is not generally used by United States ama-
teurs, which is to be regretted. The audibility
table in regular use overseas is as follows:

CODE SIGNAL AUDIBILITY AT RECEIV-
ING STATION

R1—Alnost inaudible,
R2—Perceptihle.
RI}—Extremely feeble.
R4—Very feeble.
R5—Very weak.
Ré6—Weak.
R7—Tair.
R8—Loud.
R9—Loud speaker volume.

PHONE AUDIBILITY AND QUALITY
M1—Speech garbled.

M2—*“Hashed” speech.

MJ3—Uneven modulation.

M4—Clear voice.

MS5—Very elear, modulation perfect.

SECOND HARMONIC SUPER-
BETERODYNE

(2115) Mr. O. Leslie, Argonia, Kansas, asks:

Q. 1. Will you please show the diagram of
connections employed in the R. C. A. second
harmonie Super-Heterodyne, together with con-
struction data and an explanation of the principle
of operation?

A 1. In Fig. Q-2115-A we arc_illustrating in
a general way the principle involved in the second
harmonic Super-Heterodyne. This picture 1s to
be compared with Fig. Q.211§-B.

In the cirele A of the picture diagram is a
representation of the weak incoming broadcast
signal. Circle A-1 reprcsents this same signal

made stronger by the amplified action of the frst
vacuum tuhe, This tube does nothing but amplify
signals. It is reflexed in a manner to be described
later.

The amplified plate current of the first tube is
transferred by induction to the grid circuit of the
second tube, This grid current is shown in
circle A-2,

This second tube acts as the first detector and
also as the frequency ehanger.

If you will count tbe number of cycles repre-
sented in A, A-1 and A-2, you will see that there
are nine complete eyeles.

You will note that in B-1 we have only four
cycles. This is the strong fundamental oscillator
frequency preduced by the second tube, whieh
must aet as an oscillator as well as the second
detector.

Heterodyning is the next operation to be con-
sidered. When one frequency is added to a dif-
terent frequency the combination of the two
produces beats which may be considered as another
frequency. This “beat” frequency is the difference
in frequency between tbe first two. For instance.
if an audible note of 1,000 cycles is sounded at
the same time that an audible motc of 400 cycles
is sounded, a listener will hear these two and
still 2 third note having a frcquency which is
the difference between the two, or 600 cycles.

This, the production of a third frequency by
adding one frequency to another, is “heterodyn-
ing.” In our example of audio sounds, the third

frequency of 600 cycles is called the *‘‘beat,”” or
“beat frcquency.” In a Super-Heterodyne this
beat frequency is ordinarily termed the “inter-
mediate frequeney.”

Our fundamental oscillator frequency B-1, of
4 eycles, heterodynes the A-2 frequency, produemg
a beat note or intermediate frequency of § cyecles.
However, let us suppose our intermedlate frequency
C-1 to be 1.cycle. Consequently, a beat frequeIJCy
of § cycles does not affect the filter coupler in
the second' tube plate circuit, tuned to the fre-
quency C-1 of 1 cycle,
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ERICA’S PIONEER RADIO DIS

Offer You a Radio Service Unequalled

250,000 custoimers from every part ef the world have purchased their Radic needs from us

This page shows only a

few of the ma%y hundred

hargains we offer.

THQIS GUARANTEE PROTECTS YoU.
Examine the goods we ship you. They

must suit you in every respeet. {f you are

not safisfied with your purchase return the

gocds at once and we will refund the price

you paid.

VACUUM TUBES
Standard Drands—Cunninghain,
Radiotyon, Every one guaraniecd

\ new and perfect and In original
carten, We will ship brand o
stocle unless you specify other-
wise.

T105 Detecior, TV200, €300
Tach . £2.69
TI12 Amplifl V2014,
C301A. Bach .. ... 2,69
-ansmitter. 7.70
T107 WDIt, Cll. Kach.. 2.69
T101 wpD12, Ci2. Baeh.. 2.69
TI162 UV189, 299, Tach. 2.59

ADAPTERS

To use dry cell tabes in standard

base sockets simply insert one of

these adapters in the soclket.

T104 For 199 or 299 tubes....d0e

T109 For WDI1L or Cl1 tubes 40c v

BAKELITE SOCKET

TI14¢ Standard base. .30
TI41 UVI09 bas .
Ti36 C11
Moulded of gen
brown bakelite. Binding
post coneclions,  Strong
contacts. lleal values.

METAL TUBE SOCKET

T134 Each ...cecanees ... 280

Nickel vlated brass tube set

in  best grade camposition

pase. Plainly marked binding

posts.  An exceliert value,

STANDARD TUBE SOCKET

T150 Single Gang...$.76
T153 Three Gang....2.25
Bakellte base. Polisied
nickeled tube,  Highest
quality socket on the mar-
Ket, Best insulation, Posi-
tive contact. Marited ter-
minals. For base or panel
mounting.

UFPERIOR BHEOSTATS

TI47 & ohm. 6

Ti48 20 ohm,

Ti49 30 ohm.

One of the finest rheostals we

have over seer at a DrTiee that

makes it the best value ob-

tainable anywhere. Genuine bakclite base.
Beautifully shaped black bakelite kuch
witn white arrow. 8Singie hoo wouniing.
A rheostat you will be proud to have in
your set. .

Tis6 400 oo Potentiometer,

above rheostats. Daeh

FILAMENT CONTROL RHEOSTATS

Tisz 6 ol fach...34e
Ti29 20 obm. Dach...36¢
T131 30 ohm. Eueh....3sc
TI13% 6 ohm Vernier,.78¢
Lest grade, Will give real
setviee. Durable and lasting.
High heat resisting hase,
diam. 2% in. Tupercd pol-
ished hlack knoly, 3% diam.

Potentiometers.  Matel. above Theostats.

Sawe ligh grade conatruction.

TI151 200 ohm.Ea.52¢  T152 400 ohm.Fa.53¢

RADI10 “BAKELITE’’ PANELS

We suDply genuing Bakelite, Condenalte,
Celeron or Formica, all of which have prac-
tically identical properties. Machines well
without chipping. Won'( warp. Waterproof,
Onc sidc las attractive natural polished
blaek Anish which can be sanded and oiled.
Other side mahogauy finish. Either side
may he usod as front. Postage l0c each
extra.

15" thiek | 3/16" thick

Art,

Panel % thick
Size

SEND FOR THIS FREE CATALOGG
Contains all the newest parts, sets and kits at prices that save you money

This Book Full
of Radio Bargains.
Shows Big Savings
on parts, sets and
accessories.

J—

Qur prices are lowest on

highest quality
goods.

ALL ORDERS SHIPPED

standard

Send
for your
copy today

SAME DAY RECEIVED

STANDARD BRAND LOUD SPEAKERS
AND UNITS

T6ig

Brandes Lable Tallter
Atlas Loudspeaker
Baldwin Loud Speaker.
Magnavox M4 Loudspeaker

Magnavox R3 Loudspeaker..

Magnavox M1 Loudspeaker. . 3
Morrvison Adjustable: Unit.... 4.3
Genuing Ialdwin Type C uni

Atlas Unit. Tach

t
N

.35
.85
0.80

ANTENNA INSULATORS
T263 Ribbed Porceluin in-
sulator, 2% In.

o
T265 Ribbed Poreelain inau-
later—35 inches long, Ea...l5¢

STRANDED ANTENNA WIRE
Cabled of fine copner strands. Vory flexible,
Hipgh tenslle strength. Best for aerials.
T248 100 {L. eoil 56¢ T249 500 ft. eoll $2,60

T263

Daldwia Type C
Irost, 2009 ohm
Frost, 3000 ohm
Murdack 56, 2000 ohm
Murdock 56, 3000 ohm

Brandes Superior, 2000 ohm

Brandes Navy, 2000 ghm

SUPER!IOR RADIO SWITCH
T283 Kach sevenne.29e
A switch fully squal to any
on the market at a Pprice
ahout half what is usually ask-
k¥ ed for a switeh of anywhare
& near equal quelity.

L0001, .29¢
.00025.29¢
.0003..29¢
01, . 33¢
.002...33¢

SUPERIOR RADIQ JACKS
Finest grade jatks. _.
1mproved design. -
Best materials.
Pbosphor bronze
springs. Silver pan-
Mount on

T581
T582

DUBILIER MICADON 60IG
Bame style condenser as aboveg
with mounting for tubular rridke
leak. No grid leak included.

Ba,
Ee.

00023,
. 0005.

tget points.  Nickel finish.
priels % to 3% in.
Open circuit.
Closod  cireuit.
Two cirenit.  Bach 49
Single eircnit filament control..46¢
Two circuit filament contrel.....59

You take no risk in dealing

with us. We are one of the oldest

and most relianleradio supply houses,

For reference to our reliability we refer

you to Radio News. Our guarantee pro-

tects you. Let us serve you and save money

for you. AIil orders shinped same day re-
ceived.

ORDER DIRECT FROM THIS PAGE.

You will find many items you will need on

this page. Send your erder in for them at

| once. Prices quated on this pago are trans-

portation charges prepaid in U. 8. A. east

i of the Rocky Mountains except where others

wise stated.
Dealers send for our wholesale catalog.

PANEL MOUNTING VARIABLE
CONDENSERS
‘These arc _especially high
grade condensers and  we
guarantee themw to be wme-
chanically _and electrically
perfect. Yine polished end
plates of heavy bakelite.
= Sharts 14 inch dismeter.
~ Stardy, hea vy aluminum
alloy mates bperfectly epaced to iInsuve
smooth, even rcliable capacity. Dial and
knob on vernier type. Ne dial on plain
type. Qur low prices 5ave you money.

Plain Type |Vernier Type

No. | _Price

Ng.
Plates

Max.
Cap,

T825

1824 | 2.25
T812 T826 ' 2.46

ROTOR LOW LOSS VARL.
ABLE CONDENSERS

T797 .0003 ..

1798 .00035

T799 .001

The 1nost efficient

condenser made.

~ -~ losses, grounded rotor,

straight wave line, DMade of the best
grade materials throughout. Heavy gluml-
pumn plates. Well insulated.

STANDARD BRAND 'VARIABLE
CONDENSERS

Acme .0005 Vernler,qouseasn.
Cote .00025 Vernier ..
Coto .0005_ Vernier
Coto .001 Vernier
Cardwell 00025
Cardwoll 00035
Cardwell .0005 ..
Cardwell .001
Marco .00025
Marco 00035
Marco .0005
Mareo 001 .
Tewelling .00025 Vernier.
Flowelling .0005 Vernier.

$1.85

I
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OUR SFECIAL A. F. TRANSFORMER

T54% 3 to 1 ratio..$2.25
T550 5 to 1 ratio., 2.45
In quality of tone and
volume of sound, the
things a transformer is
built for, we guarantee it
to equal or surpass _any -y
other transforwer. Neat c
in eppearanco,  Carefully made.  Fully
mounted with plainly marked binding post
connectlons, Wonderful results on one, two
or three steps without distortion or howi-
iug. A quality item in every respect.

OTHER STANDARD BRAND AUDIO

FREQUENCY TRANSFORMERS

Tresh, Clean Stock in Oririnal Containers,
587 % to 1....$g-33
7

Thordarson Ratio 3%
Thordarson Ratio 6 to 1
Thordarson Ratio 2 to 1
Thordarson Push Pull,
All American 10 10 1.
All American 5 to 1.
ANl American 3 to 1,
All Amerlean Push Pu

The greatest radio

Art,
No. Pricg
value ever offered

T470
T471

No. Pries
T4v0 $.89
T461 .10
1455 1.28
T456 1.64
Ta68 1.73
Ta63 2.27
T467 2.65
T46% 2.97
T462 3,25
T464 2.35
T465 2.97
T456 4.25

COMPOSITION DIALS
Handsome dials mouided
in one pieco of polished
composition. 2 inch slze
has 270° scale marled 0
to 100 finely engraved In
contrasting white, epamel,
% and 4 inch size have
}ﬁg" scale marked 0 to

Art,

No. Price
T450 $.55
T45¢ .86

Inches

Bargaiy

A five-tube radio frequeney set that brings in the distant stations

Rauland Lyrlc
Aeme ...

Erla 6 to 1,

Lrla 3% to 1.
Modern 10 to 1,
Modern Push Pull.
Federal No. 226.
Federal No. 65.
Radio Corp. Baeh

STANDARD BRAND RADIO
FREQUENCY TRANSFORMERS

Dubilier Duratran .,,.vve....
Acme R2
Acmo R3

6x T
6x10%%
on the loud speaker. All the volume you could want with the finest
tone quality, clear and sweet. Cureful designing with big quantity
production make our low price possible. Only the finest quality mate-
rials used througheut. New style efiicient low loss condensers and
transformers, Bakelite panel size 7x18 in. Handsome mahogdany finish
cabinet. Neat convenient dials. We can recommend this set for either
eity or country use. Will not reradiate and will bring in stations
from coast to coast. No set approaches this for value, quals many
sets selling at double and triple our price. Try it for ten days, If
you are not satisfied return it and we will refund your money.

T387 Sut, enly . . ‘e $47.50
T868 Set eamplete with five 20(A tubes, 90 walts B hattery, [00 ampers Aeme R4

storage battery, one T613 Special Speaker, and complete antenna equipment, Erla Reflex No. 1..
Nothing extra to buy. Price .00 Erla Reflex No. 2

RESISTANCE COUPLED AMPLIFL.
CATION

2 A7 »
§ & T570 1st Stage Unit $2.30
=45 T5/1 2nd Stage Unit 2.30
ER=Z T572 3rd Stage Unit 2.49
Amnlifies without dlstortion.
Replaces audio frequency
transformers using same clrcuit. Each unlt
consists of a mounting with condenser, grid
leakk and resistance of proper value for
best results.

T458 1.38
T453 1.78
T457 .05
T459 2,42

Pair. ..
Eaeh......
Bach.

corenvaaesin i $8

%@’

102 So.Canal St.. Chicago Il

essrsvenesansivisararar

Mahenany
Priece

Snhaf*

e e e i e e
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BUY DIRECT FROM THE MANUFACTURER

All Parts Complete to Build

THE FAMOUS 5-TUBE A. & P. STANDARD

NEUTRODYNE
$3229

(Cabinet to fit panel
7"x24”" $4.95 extra)

URING

NG OF

0 ow S AND

L} READINGS N OUR

FACTORY ACCORDING TO NEUTRODYNE SPEGIFICATIONS FULLY GUARANTEED. THE PARTS

ARE AS FOLLOW —

Variable Gondensers, highest grade, cawacity, .000375

Neutro-Coils, silk wire wound on genuine hakelite
tuhing

Mounting Brackets

Neutralizing Condensers
Dielectric)

Bakelite Sockets

20 Ohm Rheostat (Bakelite)

6 Ohm Rheostat (Bakelite)

Shielded Audio Transformers

4-inch “Vernigrip” dials

Improved Zere Gapacity Jacks

3 Mica Fixed Gondensers (capacities .006, .001, .00025)
1 Tubular Grid Leak

Grid Leak Mountings.
7 Binding Posts
10 Lengths Bus Bar
2 Lengths Spaghetti . A
| Panel, neatly engraved and drilted for mounting of

all parts at correct angles, including Jacks

Blue Print (large, with complete and simple Diagrams)
I Copper sheet (for shielding}
I Print for placing parts
| Speeially-treated base board

MAIL ORDERS GIVEN PROMPT ATTENTION

ATLANTIC & PACIFIC RADIO CORPORATION
223 West 34th Street New York City

Bakelite binding post strip.

(set of parts with glass
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The ATLAS Unit with
adjustment and com-
pound diaphragm

MULTIPLE ELECTRIC
PRODUCTS CO., lnc.

den St., N AN.J
363 Ogden Sr Ny N —the heart of the
New York hiladelphi
Boe;;onc:Bal}tilmcl;éhal:)cesroi: ATLAS Speaker.
¢ ; ‘
Se, ngl:lsmg San Frg:'szoisco “It gives the beSt

Marcond Wireless Telegraph Co,
of Canada, Lid,
Sele Canadian Distributers

that’s in your set.”

ATLAS Products are guaranteed

Let Boice Help You Build It!

No matter what you want to bulld, Boice ¢an help you. He'll send you the

3 JUNIOR
Boice~-Crane '‘5iw ,
or any other Boice-Crane maehine on monthly payments. He gives
you unsurpagssed values at lowest prices with a poslt}ve money
back guarantee. Maching shown wlll saw, sand, grind, miter
rabbet, tenon, etc. Sturdy, accurale, economical. Saws 1% " stocl.

ith or without motor. )
Sol%v‘;;iltgl today for Descriptive Catalog of Bench Saws, Drills,
Jointers and Band Saws and kLhe ];haice "EEZ‘PﬁyMP\:P. "
i “world’s -Largest Makers of Sma ene achines
W.B. & I. E. Boice, oo 9 e

BAKELITE éANELs | |
RON $]2i

Used by 95 per cent of all set manu-
facturers. Write for Booklet 24

BAKELITE CORPORATION

Floating Battery Charger

Durkee-Thomas Products Co. |
1228 Folsom Sireet--San Francisco
115 West 16th Street.-Los Angeles

247 Park Avenue, New York, N, Y.
Chicago Office: 636 West 22d Stréet
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Due to what is termed *‘asymmetrical action’
in the tube, the oseillitor tube is ecapable of
producing a ‘second harmonic,” or second fre-
quency B-2Z, which is very much weaker than
the fundamental. (The neced for utilizing the
8-cycle harinonic of 4 cycles rather than producing
a fundamental of 8 cycles will he stated below.)

The second harmonic of any frequency is just
double that nuwinber of vibrations ()% the wave-
length) in a given time.

B-2, the second harmonic, consists of § cycles
(i. e, twice x 4). When these § cycles are caused
to heterodyne (to be added to) the A-2 frequency
of 9 eycles, the difference is only 1 eycle. This
beat frequeney of 1 cycle is the same as the ad-
justment of the filter coupler which is designed
for 1 cycle.

C-2 is the beat frequency or intermediate fre-
quency which has been reflexed into the grid
circuit of the first tube, which now amplifies once
more. The output, C-3, of this tube is stronger
than C-2 and considerably more powerful than
the original incoming signal A.

The output, C-3, continues on to other tubes
which act consecutively to further amplify at the
intermediate frequency, detect, then amplify at
audio frequency.

Explanatory Circuit.

Q-2115-B is a schematic circuit illustrating the
system. The 50-turn coil may be the secondary
of a standard aerial tuning coil wound with No.
22 or 24 D.C.C. wire on a J-inch tube. The
primary inay be wound directly over the fila-
ment end.

The two honeycombs are in variable inductive
refation and ‘must not be in inductive relation to
other coils in the set,

The 500-turn honeycomb coils and the two
variahle condensers comprise tbe standard hlter
eoupler which, when Giblin-Remler coils are used,
will respond to wave-leagths between approxi-
mately 1,730 and 7,900 meters, If intermediate
frequency transformers are used having a higher
wave-length, it will be necessary to connect two
fixed condensers, each of 001 ‘mfd. capacity, in
parallel to each of the .001 mfd. variable con-
densers.

If we consider an actual example of an incom-
ing signal having a frequeney of 500,000 eycles
(600 meters), to which the 50-turn coil and its
variable condenser are tuned, and an intermediate
frequency amplifier and flter eoupler tuned to
50,000 eycles (6,000 neters), it beeomes necessary
to heterodyne some frequency with the incoming
signal frequency in order to produce a difference
of 50,000 cycles.

Adding 50,000 cycles to 500,000 eycles we de-
rive a total of 550,000 cycles (554 meters), the
frequency required of our escillator.

If the oseillatory cireuit now ineluding the 125-
turn honeycomb eoil were tg include a much
smaller honeyecomb coil instead, so as to cover
practically the same wavelength range as the
broadcast stations, in the same manner as the
regular oscillator system of a Super-Heterodyne,
a peculiar effect would be noted; it would mnot
be possible to adjust this circuit so as to hetero-
dyne with the ineoming signal without de-tuning
the input circuit. Inversely, it would uot be
possible to tune the input cireuit without de-tuning
the oscillator cirecuit,

It is an entirely different matter when the
wave-length range of the oseillator circuit is
placed considerably outside the operating range
of the input tuning circuit, which is accomplished
by doubling the wave-length; tuning the 125-turn
honeycomb  cirenit designed for this new wave-
length range no longer has any appreciable de-
tuning effect on the input circuit.

Our beat frequeney, we have decided, is to be
about 50,000 cycles, The asymmetrieal tube action
mentioncd above causes our oscillater to produce
the desired frequency, whieh will result in a beat
of 50,000 cyeles. G):‘anting an arbitrary incoming
signal frequency of 500,000 cycles (600 meters)
and the requirement of an uscillator frequency
of 550,000 cycles (545 meters) the 125-turn honey-
eomb coil eircuit is tuned to 275,000 cyeles (1,090
meters). Tuning this circuit does not appreciably
affect the input tuning, while the second harmonic
of 1,090 meters occurs at the required 545 meters
(550,000 eycles).

Remember that these figures are used only for
illustrating the principle, Tbey will be different
for every wave-length received and for the different
intermediatc frcquencies for which the set may be
designed.

Ezperimental Clreuit

Cireuit Q-2115-C shows a complete set having
one stage of short-wave amplification (tuhe Na. 1),
first detector (tube No. 2), oscillator (tube No. 2),
first intermediate frequency amplifier (tube No, 1),
second stage of intermediate frequency amplifiea-
tion (tube No. 3), second detector {tube No, 4),
and one stage of audio frequency amplification
(tube No. 5)—seven operations being performed
with five tubecs.

In this circuit the instrument marked R.F.T.
{(B.W.) can probably be a regular radio frequency
transformer, air core; designed to cover the broad-
cast wave-lengths,

We are showing a “‘C” battery in the oscillator
tube circuit. This tube inust aet as detector as
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Does Your Radio Make Music Sound like—

this—

or this—

or this

NOISE
{Non-periodic vibrations;
unpleasant sounds)

TONE
(Periodicvibrations, without over-
tones; sounds which have
mere pusical pitch)

TONE plus desirable
OVERTONES
(Tone color—REAL miusic)

InRadio, people want Distance-
but they want TONE even MORE

Without Desirable Overtones You Get no Rich,
Resonant Voice nor Tonal Beauty

How Pfanstiehl Reproduces Most Delicate Overtones

NY good radio set can get distance, simply by am-

plification. There isno distinction about that. To get
tone quality is quite another matter. And tone quality
is the real measure of radio reception. Radios differ in
this respect just as pianos differ. You judge a piano by
its abilityto produce a beautiful tone. You judgea radio
by itsabilityto rgproduce a beautiful tone, froma distance.

In a piano, quality of tone depends upon the manner in
which the overtones are produced and controlled. Without
them you could have no richness or beauty of tone. You
woulghave a colorless, uninteresting sound. You can get
beautiful piano music only from a fine piano in the hands or
a good performer. Paderewski himself could not ger tonal
beauty out of 2 poor piano.

Ovwertones Perfectly Reproduced

In radio you haveasimilar situation, It cannot receive alovely
voice or beautiful music unless it reproduces the overtones
which make it beautiful, exactly as they are sent out in deljcate
vibrations from the transmitting station. .

That has been an extremely difficult thing to do in radio
reception, simply because
radio engineers have not
known how to control the
forward stream of radio
energy as it passes from cir-
cuit to circuit in the set.
Some of the energy strays
off and feeds back. Thar is
what causes the uncanny
noises you hear, noises
which have to be choked

. A 5-tube Receiv i
down or neutralized bya lot tiahl system of fan

the new Pfanstiehl system of tuned radio frequency

of complicated devices,and these distort and spoil the delicate
super-vibrations which make overtones in your reception,
Your tonal beauty is gone, in exactly the degree that your
overtones are distorted or suppressed.

‘The matchless beauty of Pfanstiehl tone lies in the utter
absence of feedback to disturb the delicate super-vibrations
which make the overtones. These come through INTACT.
There is no distortion whatever. The tone is %ull, rich and
clear. You can enjoy exactly as transmitted the vocal charm ot
a beautiful singer or the tone color of a great violinist,

What an immeasurable advantage that is!

Distance, selectivity, volume, portability, are all values in
radio which people want and can have to the extent that the
maker chooses to afford them. There is no special problem
about that. Radio science knows bow.

The Big Problem in Radio
Is Tone Beauty

The big problem in radio is tone beauty, a full and true re-
production of voice or music EXACTLY AS TRANS-
MITTED. This problem has been fundamentally solved in
the Pfanstiehl. It gets the same distance, selectivity and vol-
ume 2$ other high-grade 5-tube receivers; but in tone it is
matchless, for the reasons
above given.

Hear the new Pfanstiehl
Overtone Receiver at your
radio ot music dealer’s. If
he does not have one we
can quickly get it to him.
Pfanstiehl Radio Co.
= Sales Offices:

— — e Dept.C, 11 S. La Salle St.
T CHICAGO, ILL,

OVERTONE RECEIVER



-
G

KIC-O “B” Multi-Power Unit—
the power behind better radio reception

PRICES
Huw did the concert ¢ome in last night? Did sou have to disappeint PZ indicates panel typo with switehes.
your guests because of poor recepticn due to an_ unsatlsfactory B CZ is plain type without switches.
hattery? Then let the new KIC-O AMulti-LPower Unit end your radio Voltage M. A.H TypeP% Type CZ
troubjes mow. 130 2500 $36.00 $33.00

This new unit comblnes one Multi-Polar recharger and one heavy 100 :.7;-?00 %7.50 2~l.gg
capacity nickel-zine alkaline storage I3 battery into a eanbact, 79 S._.[)0 21.50 18.‘_
durable, well Luilt power unit that will last for years. 45 2500 16.00 14.50

2214 2500 7.50
Multi-Power Units
(No vecharser required
130 volts
100 volts

Its ease of operation will please even the wost exagting radio fam.
Just attach to any electric light socket and forget it. When you desire
to receive throw t(he panel switch up. For recharging throw ilhe switch
dawn, No Dbother, no worry—a slmple lwist of ihe wrist.

Bach unit Hears-a printed guarantec of protection against electrical and
meehanieal deteets.

Write today for full description which tells why KIC-O Mul'ti-I’nwe’r
units are better than dry cells, “B’’ eliminators and acid “DB”
halterics.

WIG-0 Chargers
Type K-1 Single unmounted ... $1.50
Type K-2 Single mounied ... ... .
Type K-3 Multi-Polar mounted. 5.00
KEIC-0 Speeial Charger Chemi-
cals (one eell) ............ '

KIMLEY ELECTRIC CO., Inc., 2665 Main St., Buffale, N. Y.

9 kR
“HELLO, BILL, HOW'S BUSINESS?

Tom was 2 friend of RBill. And Bill was a Iriend of Tom. Both were radic dealers. They met ene day returning from
the Business Men’s Tuesday Lunciheen. Says Tom: . "
‘“‘Heilo, Bill, how's business.”” “‘Rotten,”” growled Bill. *1 ean’t get any deliveries from my whalesaler,
““Mfho §s your whelesaler?’’ asked Tom. ‘‘The Blank peogle,’”’ eame the answer. . R
““Naw, old man,” Tem put in, ‘listen 10 what | tell you. You connect up with ithat HOMMEL organization—
lust as 1 do. i
“Uf you are 3 HOMMEL dealer you'll get your deliveries even if no one else is. And co-operation! Why, say,
they sent me a couple of censumer inguiries—they always refer inguiries te their dealers—that breught me a sale
of 3200. and anather one of $400. That’s gosmel truth, Bitl, ] . o . ,
“Get their Eneyelopedia of Radio Apparatus—265-S. That describes their complete Line”’ Bill followed Tom’s
advice—and stopped worrying ahout ‘*‘rotten’’ deliveries and business.

WHOLESALE EXCLUSIVELY

LUDWICHOMMEL&CO0

£
929 PENN AVENUE -——Z|ii{{|7 -y PITTSBURGH, PA.

NEW MODEL C-7
SUPER-HETERODYNE
THE SET THAT MADE RADIO FAMOUS

7 TUBES GIVE THE RESULTS OF (0
The greatest set known for long distance, volume and gquality of reeeption.

The Model C-7 is the result of many years’ work by the hest known radio engineers, ‘and is made
up of the highest quality apparatus available. It is the most sensitive and most selective hroadcast
receiver that can he built.

We distribute only the original E. I. S. parts and make iminediate shipment from stock.
Write for catalog and price list.

RADIO PARTS CO.—Laboratories

8 South Austin Blvd. 0OAK PARK, ILL.

Insure your copy reaching vou each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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well, and, therefore, it may be advisdble to try
connecting a grid condenser and leak, or a crystal
detector, at “X.”

Although iron core intermediate frequency trans-
formers I.F.T. 1, LF.T. 2 and I.F.T. 3 are shown
(if the experimenter has a set of Tropaformers,
they will readily adapt themselves to many ex-
periments with this circuit), it is possible that
air  core transformers” which awplify best at
about 6,000 to 8,000 meters could be used.

It will be noticed that the primary L.F.T. 1 is
connecled imto the circuit in a different wnanner
than uswal. It is a particularly efficient method
of connection in this circuit.

The second harinonie Super-Heterodyne is gen-
erally coneceded to hs the most difficult type of
recelver to construct outside of the lahoratory.
Only a skilled engineer can hope to successfully
build a set incorporating this particular principle.

For further information on the second harmonic
Super-Heterodyne, we refer the experimenter to
the May, 1924, issue of Rapio Niws, page 1576,
the “Proceedings of the Institute of Radio Eungi-
ueers” of October, 1924, page 539, and “Wireless
Age” magazine of April, 1924, page 30.

Lessons in Esperanto
(Continued frowy page 2056)

L T T T T TP TE AeT

D e o 0

AT

the material indicated in the root. It
gives a defiuite quality to the root. Bovo,
a bull, or ox; bovajo, beef. Ovo, egg;
ovajo, omelet. Mango, a meal; mangajo,
the food for a meal. Bono, good; bon-
ajo, a good action. Li faris al mi bon-
ajon, He did me a good act. Heroa,
heroic; heroajo, a leroic exploit.

-An-, -ist-, -estr-, -ul-. These four suf-
fixes relate to individuals, When com-
bined with a root, one or other of them
serves to show a person’s country, re-
ligion, profession, occupation, character,
etc. Each has its distinct meaning, and
care must be taken not to coufnse them.
The feminine suffix -IN- {s added to de-
note females. -An- indicates a member
of something, such as a club, saciety,
etc.; an inhabitant of a place or country;
a partisan, or adherent to some party,
faction, religion, etc, Klubo, a club;
Klubano, a club member; Senato, senate;
senatano, senator. Ameriko, America;
amerikano, an American (words indicat-
ing people of a country are generally
written with small letter). Kristano, a
Christian.

-Ist-, like the English affix -ist, denotes
a person following a profession or trade,
or some occupation by which he gains his
livelihood, or who is habitually engaged
in science, art, etc. It denotes a person’s
occupation, not soniething they do occa-
sionally. Instruisto, a professional teach-
er'; instruanto, one who teache-sﬁ occasion-
ally, but not as a profession. Suo, shoe;
Suisto, shoemaker.

The person doing a thing occasionally,
as an amateur, such as instruanto, is in-
dicated by the participle. Juganto, a per-
son judging something; jugisto, a judge
by profession. Rajdanto, a rider; rajdis-
to, a jockey.

-Estr- denotes a person who is a chief,
leader, ruler, head of a state, party, any
organized body, etc. As -an- denotes a
member, partisan, etc., of some body, pro-
fession, etc,, so -estr- designates the head,
or leader: Urbo, a city; urbano, a city
inhabitant; urbestro, mayor. Lernejo,
school; lernejestro, principal of a school
Imperio, empire; imperiestro, emperor;
imperiestrino, empress. Sipo, ship; Sipes-
tro, captain of a ship. (For naval or
military captain use Kapitano.)

Cefo, chief, is used in a few words as a
prefix with a similar meaning to -estr-:
Episkopo, a bishop; éefepiskopo, arch-
bishop.

-Ul- indicates a person characterized
by the idea contained in the root to which
it is attached. By it we express that an
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Werite today for
this free booklet

Y%

For sets using cur-
rentaca rate bigher
chan 2 amperes.

48LAR

2 Whether you bhave a
one-tube set or most
advanced multi-tube
outhit, you'll ind a fund
of interesting informa-
tion in our booklet,
“How to fit a storage
battery to your set—
and how to charge it.”

This booklet gives

How to select batteries that run your | it &

Q-Lite Radio Chart—

. . technically accurate rec-
set for weeks without recharging | mrpmss
age batteries for every

‘ type of set.

Way select storage batteries by at your dealer’s for data on “B” Tn addition, there is

guesswork and risk getting one that Batteries and also “A” Batteries much vitally important
requires charging every few days? for low voltage tubes. data on battery care and
) . . . upkeep—information
Buy wisely. Let the Prest-O-Lite In every detail of construction— that any radio fan will
Radio Chart guarantee you bat-  gpecial structure plates, highly po- gnd of }rleal value in
; . ® ing his set at it
teries that fit your set—of ample  rousseparatorsand superior internal manimum efficiency.
capacity to bring weeks of fine  design—these batteries are made Writeus at Indianapolis,
reception without too frequent to get the best out of your set. Ind., for your copy right
. OW.
recharging. To supply the dependable, unvary- B

The above section of the master 1ng current essential to fine tuning,
chart selects Prest-O-Lite “A” Bat- eflicient tube operation and clarity
teries to fit all s-volt sets. It of reception.
recommends two sizes for each set, Prest-O-Lite Batteries offer you
depending upon the days of service  truly remarkable savings. Though
you wish between chargings {based standard in every respect they are
on the average use of your set of pricedaslow as $4.75 and up. They

three hours a day). The larger last for years and are all easily re-

capacity battery will be found more  chargeable.  See them at your H
desirable unless facilities for fre- dealer’s or write for our booklet, g
quent and easy recharging are pro- “How to fit a storage battery to O

vided. Consult the complete chart  your set—and how to charge it.”

New York San Francisco

THE PREST-O-LITE CO., Inc., INDIANAPOLIS, IND. q
In Canada: Prest-O-Lite Company of Canada, Ltd., Toronto, Ont.

__
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Type A

base tubes.

Type B
For 199
and 299,

For standard

THE SUPERUNIT

A tested four tuhe assembly with an unusual reception range.
adding tuning condensers and audio frequency stages you can build a
six tube set that will cover the continent on the loud speaker.

The Type B Superunit is particularly adapted for portable sets.

We guarantee that the “B” battery current for a six tube set using
the Superunit will not exceed ten milliamperes, and the set can be
operated on a “B” battery eliminator,

For $75
ALLAN T. HANScoM, Woonsocket, R. 1.

Loops for the set, $3.50.

o

S S———r—

Any of our
Standard  Tips
shown below
wall run on the
same Universal
Shegve.

Ne 630 PRICE S5¢

Ne 631. PRICE 54

4 nee3z PRICE 5¢

NEW YORK, 157 Chambers

"Looks Right = Halds Tight"

A CORD TIP that requires no solder, no wrap-
ping of the insulation and no tools other

than a pen knife and a small screw driver. Any-

one can attach it quickly and have a factory finish.

The internal thread of the Universal Sleeve “A"
draws inside ail loose ends of insulation.

The Wood screw “B” ingserts in the wire core
of the cord until the head seats (see B-2) making
an excellent electrical contact. This screw also
wedges the cord out into the internal thread of “A"
making a firm mechanical joint.

Al parts are of brass, nickel plated.

See our Bulletin No. 36 at your Dealers. If
he hasn't his copy. we have one for him

The Barkelew Electric Mfg. Co.
Middletown, Ohio, U. S. A.
BEATTLE. 1041 81xih Are B

BAN FRANCIBCO. 75 Fremont BL
LOE AKG. 4 5, Son Pase

8t CAICAQO, 158 Clinton BL
DENYER, Deriam Bl

.

we supply all the parts with drilled panel and
base. T'wo styles, straight panel or sloping panel.

Wiih
complete
instructions
and wiring
diagram

$37.50

By

Screw Grip

DONT SOQLDER

Cord Tips

/

’

JUST A MINUTE !

m -@
A 8
PAT, PENDING
A-2 A3
The Universal Sleeve “A™ has sn

(niermal thread  Serew it on end of
e,

B-1

7%

Expasr Yy” of bare wire. lIasert
wood screw “B” locking wire (o

rve.
o

C-
c-2

Savw on any of our sandard
Saow Giip Tips sbown @ loft.

BOSTON, 11 Redford SL L
WASHINGTON. D. C.. Milis itz bINNEAPMOLIS. 1017 Lupmber EX.
K‘- TORONTO. Goo. R Archdescon, No. 7 Crang Are,

%
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ticular fans.

v
e
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AMBASSADOR!

Low Loss Products

Perfectly Balanced Head Phone
Low Loss Condenser

ucts that will increase the efficiency
of any set and add to the satls-
faction of the Oser. Ambassador Low Loss
Producta have long been the choice of par-

Wrilfo for FREE diagrams of ¢freuits in

B which Ambassader rrodisets can he psed,

AMBASSADOR SALES COMPANY
108 Greenwich St..
326 W,

INSU

w

Master Tuning Coil

grade, standard radio prod-

Jobbers and Deal-
ers, write for our

See them—compare them, special  proposi-
and you will choose them too. tion, incjuding
t all arod dealers. at‘lradrhve display

oard.

The M. & M.

New Yark
Madison 8t., Chicano

—M & M

Weather, Storm and Water Proof

ALY
INSULATOR €
tue EACH

LATORS

Made of hard rubber with
brass center,

4” Lead in Insulator..$.50
10” Lead in Insulator.. .80
20" Lead in Insulator for

thick walls 1
Send for our hig catalog of
auto supplies and radio parts,
sets and supplies,

Co.,

500 Prospect Avenue
Cleveland, Ohio

' Insure your topy reaching you cach month.

Experimenter Publishing Co., 53 Park Place, N.

Subscribe to Radio News—3$2.50 a year.

Y. C.

|
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individnal  is  *“rich,” ‘“poor,” “bad,”
“goad,” etc. Riculo, a rich man; riculino,
a rich woman; malriCulo (see prefix
mal-) a poor man; bonagulo, a good fel-
low; malbonagulo, a bad, selfish fellow.
Juna, young; junulo, a youth: junulino, a
young woman; maljunulo, maljunulino,
an old man, an old woman.

Suffixes -ar- and -er-. Aro, a collection
of persons, or of objects all of the same
nature, Ero, an item, a small part of
some bigger whole,

Examples: Vorto, a word; vortaro, a
collection of words, a dictionary; Homo,
a human being; homaro, humanity, man-
kind. Arbo, a free; arbaro, a forest;
insulo, island; ‘insularo, archipelago;
vagono, a railway coach; wvagonaro, a
train; §tupo, stairstep, doorstep; §tuparo,
staircase,

-Er-. Sablo, sand; sablero, a grain of
sand. Mono, money; monero, a piece of
money, a coin. Hajlo, lail; hajlero, a
hailstone. Fajro, fire; fajrero, a spark.
Nego, snow; negero, a flake of snow.

Suffixes -€j- and -nj-. -Cj- is an affec-
tionate diminutive to the first name of a
person. It is substituted for one or more
letters of the name: Vilhelmo, William;
Vilheléjo, Willie; Viléjo, Billy; Vidjo,
Bill. Petro, Peter; Petijo, Pete. Johano,
John; Johanjo, Johnny; Jo&jo, Jack.
Patro, father; paljo, papa, daddy. -Nj-
is a similar diminutive for a female first
name: Mario, Mary; Marinjo, Motllie;
Klaro, Clara; Clarinjo, Clarrie; Patrino,
Mother; Patrinjo, Panjo, Mamma, Ma.

Suffixes -ebl-, -em-~, -ind-. These three
suffixes; when used as roots, for the words
ebla, possible; emo, propensity, tendency;
indo, worth, merit, value. As suffixes they
are mostly used to form adjectives or
adverbs, and the following three, from
kredi, to believe, will give an idea of the
difference in their shades of meaning:
Kredebla, credible, possible of belief, be-

lievable;

Kredema, credulous, having a tendency
to believe;
Kredinda, something worthy of belief.

-Ebl- denotes possibility, or what is
likely to happen, similar to the English
suffix -able, or -ible. Examples: Pagi, to
pay; pagebla, payable. Fleksi, to bend;
fleksebla, flexible. Fidi, to rely upon, have
faith in; fidebla, reliable. Kompreni, to
understand; komprenebla, comprehensi-
ble; compreneble, of course, comprehen-
sibly.

Do not confuse -ebl- with -em-~ or -ind-
in words which in English end in -able
or -ible, but have two distinct meanings.
For instance, from senti- to feel, to ex-
perience, we get sentebla, susceptible or
sensible, and also sentema, susceptible or
sensitive. “Readable” may mean either
“able to read” or “worth reading.” In
Esperanto there is no such confusion, for
legebla, readable, legible, but leginda
means readable, worth reading. Hence
we see that -ebl- must always mean pos-
sibility.

-Em- denotes propensity, tendency, in-
clination, or disposition toward a certain
way of doing or thinking, similar to the
English sufix -ful, Examples: Paco,
peace; pacema, peaceful. Helni, to help;
helpema, helpful, obliging. Trompi, to
deceive; trompema, deceitful; trompemo,
duplicity. Pura, pure; purema, cleanly;
purigebla (see suffix -ig-), cleanable.

-Ind- denotes worthiness, worthy of.
Examples: Inda, worthy; malinda, un-
worthy; laiidinda, laudable, praiseworthy,
from latidi, to praise. Estimi, to esteem;
estiminda, esteemable, worthy of esteem.

Suffix -edz-. This suffix alwavs denotes
a married person. It can scarcely be
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The Windsor

ANNOUNCING THE

PLRAD

CONVERTIBLE

A De Luxe Cabinet Housing the Powerful
Operadio Portable

The remarkable success of the 1925
Operadio, a six tube set of excep-
tional efficiency in a compact carry-
ing case, has led to another new and
revolutionary development.

Operadio engineers, in conjunc-
tion with leading designers of fine
furniture, have evolved two dignified
and beautifully proportioned walnut
cabinets to house the portable
set when used in your home.

These two Period models, graceful
of line and unique in design, provide
a worthy interior setting for this most
talked of receiver of the year, with its
features of great power and efficiency
and wonderful tone quality.

Now in this one set there is every
desirable feature of radio. In the home
vou may have a cabinet of unprece-
dented beauty that uses no outside
wires or connections, no separate loud
speaker,

Or by removing the set, you have a
complete, self contained receiverwith
loud speaker, six tubes, large battery
supply and all parts enclosed in a
smart-looking case, ready for you to
carry with you on trips or vacations.

The Operadio has shown itself in
every way the equal, if not superior,
of any big set on the market.

Range, selectivity, ease of tuning,
clear, true, beautiful tone, all of these
are here, and in addition, its amazing
convenience—permitting radio to be
enjoyed anywhere, indoors or out, up-
stairs or down.

You can buy the Operadio Con-
vertible in either Windsor or Empire
Model. Or you can buy the standard
set in the carrying case alonz.

And if you now own the 1925
Operadio you can secure one of these
beautiful cabinets in which it may be
placed. Ask your dealer—or write us
direct.

The Empire

The 1925 Operadio removed from cabinet
and ready for use, The cover is the aerial}
the case may be closed and carried like s
piece of hand luggage.

Mail the Coupon

r-----------------------ﬁ

]

] THE OPERADIC CORP,

1 8 South Dearborn St., Chicago, IIl.

] Please send me complete particulars
: about the 1925 Operadio.

1

: Name ...

I

: Address

1

B Gty e [TEX T I
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It's easier to move the \
horn than the entire set.
Haven't there been many
occasions when you've

wished you could?

xtension Cord |

“Superior-as ifs name implies” ‘

Solves the riddle! Tt will
not break, kink, fade or

reduce the volume. Dou-
bles your radio enjoy-
ment. Price $1.75 with

connecting plug,

At your dealer’s
—or avrife us.

CRESCENT BRAID C0., Inc.

Providence, R. L.

|Dancein/
Aizoﬂzel ) ‘

DEHLERS!

Write For Discounts on

BURNS FEDERAL
BREMER-TULLY FROST
ACCURATUNE DUBILIER
DAVEN SHAMROCK

and Other Standard Lines k

PRAIRIE STATE RADIO CO.

39 W. Adams St.,  Chicago, IlL.

—
Unheard of Prices on
EVERYTHING IN RADIO
ALL RADIO CQ.. 417 North Clark,  Chicago, 1li.

called a suffix since it is generally used as
a root. Examples: Edzo, husband, a mar-
ried man; edzino, wife, a married woman;
edzeco (see suffix -ec-), matrimony, a
state of marriage; edzifo (see suffix -ig-),
a wedding, nuptials; geedzoj (see prefix
-ge-), a married couple, husband and
wife; edzigi, to become married. Mia
edzino kaj mi edzigis antal dek jaroj.

Suffixes -eg- and -et-. These two suf-
fixes are opposites, -eg- indicating aug-
mentation, and -et- diminution of degree.
When these suffixes are attached to ad-
jectives, the adverb ‘‘very” often is er-
roneously used to transiate the meaning
of degree of these afhxes, as: Grandega,
very large; malgrandega, very little; but
the proper translation of these words is
grandega, huge, enormous; malgrandega,
tiny. Never think of the meaning of
these affixes in terms of “very,” but in
terms of “excessive,” “enormous,” “ex-
tremely.” FExamples: Montego, a huge
mountain; granda monto, a big moun-
tain; monto, a mountain; malgranda
monto, a small mountain; monteto, a hill.
Riverego, a huge river; larga rivero, a
wide river; rivero, a river; malgranda
rivero, a small river; rivereto, a creek,
a brook.

The suffix -et- is sometimes used to in-
dicate endearment: KEtulino, dear little
girl (made up from -et-, -ul-, and -in-,
with the noun ending -o attached); etulo,
dear little fellow; eta panjo, little mama;
eta padjo, little daddy.

LESSON 8
AFFIXES—(Continued)

Suffixes -ej-, -ing-, and -uj-. These suf-
fixes are similar, since they indicate either
a place or thing from which the idea of
the root is produced, or in which it is
contained.

-Ej- denotes a place especially used for,
or allotted to, the idea contained in the
root. It is also used as a root word, it-
self: Ejo, a place, locality. Examples:
Safo, sheep; §afejo, sheepfold. Pregi, to
pray; pregejo, a church, a place used for
prayer. Fruktarbo, a fruit tree; fruktar-
bejo, an orchard, place of fruit trees.
Lerni, to learn; lernejo, a school. Dormi,
to sleep; dormejo, a dormitory.

-Ing- denotes a thing made to hold only
one object indicated by the root. It is
also used as a root word: Ingo, a socket,
a sheath, a holder. Examples: Kandelo,

a candle; kandelingo, a candleholder;
plumo, a pen; plumingo, a penholder;
fingro, a finger; fingringo, a thimble;

glavo, a sword; glavingo, a scabbard.

-Uj- denotes that which contains, pro-
duces, encloses, or bears. Used as a root,
Ujo means a receptacle, a container. Tt
has a wide 51gmﬁcatlon for it can be
used for:

(1) The names of countries, as being
the places containing their various races:
Franco, a Frenchman; Francujo, France;
Ruso, a Russian; Rusujo, Russia; Japano,
a Japanese; Japanujo, Japau (-lando and
-io are also used: Ruslando, Russia; Ger-
manlando, Germany; Rumanio, Rouma-
nia; Italio, Italy; although the latter, -io,
has not been authorized by the Academy
and is used only sparingly in transient
matter, such as newspapers. It is recom-

mended for its euphony, though there are

arguments against it).

(2) The names of trees producing
fruits: Pruno, a plum; prunujo, a plum-
tree; piro, a pear; pirujo, a pear tree,

Arbo can also be used with any of the
above roots: Pirarbo, pear tree; éerizarbo,
cherry tree.

(3) The names of receptacles com-
monly used for certain articles: Mono,
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You Save 50%

World 6-Volt Storage Batteries ¥
are famous for their gnaranteed | Approvedand | §

quahtyfasud sert;;cleM actged by s Listed as
years of Sucecessful Manofacture
and Thousands of Satisfied Users, t_fgad dalrndgbv
You save 50% and geta Authorities
2-Year Guarantee Bond
including Radio
n Writing ews Labor-

World Battery owners “‘tell
their friends.”” That’s our best
proof of performance. Send your
order in today.

RADIO BATTERI'ES

atorles, Popular
Science Insti-
tute of Stand-
ards, Popular
Radio Labor-

[ 30{% }gg Amperes . . sﬁ.:i'_ atories, Radio
Ol mprres ., . . . ke =- 1"
vl ldo-Amgeres MM T X 4 ?{:‘égf_?ﬁ; Labs
UTO BATTERIES Lef I
-Veit, 11 bite S s12.25 ax, Inc.
RACHE it5
""" . Solid Rubber
SEND NO MONEY Container
Just state battery wanted and
we will ship day order is received, g;?;?pm%&%%%a:?l
by Express C. 0. D., subject to World  Storage

your examination on a_rrlva_l.
E:;_lu;raf ({1 ert-h E%d dlscgunt for
casn in 1ull Wi order. 1y now
and get a guaranteed battery at breakage fo ar3
50% gaving to yon. J. orrottingof box.

WORLD BATTERY COMPANY
12195. Wabash Ave., Dept. 20  Chicago, Ill.

Batterics. o
more Jeakage or

A NEW SERVICE

The BROWN TUBE REVIVER rejuvenates
woril down tubes in 1034 minutes. An oppor-
tunity for you to immedi= "

ately establish a profitable
and substantial business,
full or part time. This new
absolutely guaranteed in-
strument priced at
$25.00 romplete.
The first cost is
the last cost.
THE FIRST IN
YOUR NEIGH-
BORHOOD. Send
NOW for particu-
lars.

Pat. pi)l’d‘ For
HOS. BROWN CO

T .
513-517 Orange St. Newark, N. J., U.S5.A,

Discovnts
OnStandard
QualityParts

Every dealer should have our
big bargain catalog showing
hundreds of standard radio

kits and knock-down

Same day shipments.
Write far freo catalog now on
Your letterhead.

Ford Runs 57 Miles
On Gallon of Gasoline

A new automatic and self-regulating device
has been invented by John A. Stransky, 260
Fourth St., Pukwana, South Dakota, with
which automobiles have made from 35 to 57
miles on a gallon of gasoline. It removes car-
bon and reduces spark plug trouble and over-
heating. 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.—Adv.
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Write for our free bool.-
let on

RUBBER

for more perfect

RADIO
RECEPTION

It is filled with valuable
hintstoradioenthusiasts.

e

In building your set
specify the following

GOODRICH
RADIO PANELS

highly polished —hold
their luster. Supplied in
black or mahogany; eas-
ily worked with same
tools as wood or metals.
Guaranteed against ex-
cessive warpage.

D

GOODRICH
V. T. SOCKETS

Only socket made where
tube can be inserted and
fastened or unfastened
and removed without
turning tube in socket.
Locks automatically.
Prevents tube breakage.
Contacts automatically
wiped when tube is in.

serted,
g

GOODRICH
VARIOMETERS—
UNWOUND

RADIOPHONE
EAR CUSHIONS

SPAGHETTI TUBING
BATTERY MATS
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ut down that
dielectric loss

Science has proved that rubber is best electrically—its
dielectric loss is smallest of all known panel materials
—but there are many different kinds of so-called rubber.
Play safe and insist on Goodrich.

We are specialists in rubber. We manufacture every
conceivable rubber product, from great conveyor belts
and automobile tires to rubber bands. There are fifty-
five years of experience behind us. Quality is ever our
first consideration.

Goodrich Rubber Radio Products are made particu-
larly for the service they are called upon to meet—
developed after long experiment and research.

Use them—for better reception, maximum selectivity
and widest possible range.

Listen in on the

Silvertouwn Cord Orchestra

Every Tuesday from 10to 11 P.M.(Eastern Standard
Time)—the greatest dance orchestra on the air,
Tune in on the following stations:

WEAF, New York; WJAR, Providence; WFI,

Philadelphia; WCAE, Pittsburgh; WGR, Buffalo;

WEEI, Boston; WWJ, Detroit; and 9 to 10 P. M.

(Central Standard Time), Stations WCCO, St. Paul-

Minneapolis; WOC, Davenport; WSAI, Cincinnati
(every other Thursday).

THE B. F. GOCDRICH RUBBER COMPANY
Established 1870 Akron, Ohio

(Goodrich

.Rubber pi&l:)?)]t);gi‘s



Cannon-Ball 3.50

The quick pull and quick release of the
cores in the Camco Cannon-Ball efficient
coils help produce clear, sharp reception
always. If you want tone, volume and qual-
ity, a Camco Cannon-Ball Headset will
meet your wishes. Light as a good head-
set should be—comfortable on any type of
head. Inspect the Camco Cannon-Ball
Headset at your dealers or write for
folder.

Radio As You Like It

Camco Cannon-Ball: Cases, highly pol-
ished aluminum; Magnets, chrome mag-
net steel; Cores, special alloy; Core
Heads, Formica; Diaphragms, silicon
steel; Wire, copper enamel insulation;
Terminals, outside, positive side marked
plus; Caps, black composition; Resistance,
about 2,000 ohms D.C.; Turns, 4,500 per
coil, 18,000 per set; Impedance, about
20,000 ohms at 1,000 cycles; Cords, black
mercerized cotton, 5 feet Jong; Head-
bands, adjustable type, wire covered with
black braid; Weight, complete with head-
band cord, 10 cunces.

Compare Camco Cannon-Ball and Camco
Grand Headsets., Then choose the one
you like best. Both are sold on a

MONEY-BACK GUARANTEE.

DEALERS: Ask your jobber about Camco
products or write for complete details.

CANNON & MILLER CO., Inc.

SPRINGWATER, N. Y.

FORMICA

RADIO PANELS
TUBES AND RODS

WRITE TODAY for your copy of our new
catalog Hsting 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 WMFG. CO.

520 S. Green St. Chicago, 1.

‘5000
"RADIO DEALERS
buy from

HUDSON-ROSS
- 123 W. Madison St. Chicago

Send for. dealers discount.

money; monujo, a purse; Papero, paper;
paperujo, a portfolio; sukero, sugar;
sukerujo, a sugar bowl; karto, a card;
kartujo, cardcasc; abelo, a Dbee; abelujo,
a Dbeehive.

Suffix -id- denotes the young of a
species, the offspring, or descendant.
Used as a root, ido means offspring, de-
scendant, a baby of, used more often in
reference to the young of animals than of
humans; idaro, a collection of offspring,
posterity of a race or individual, Exam-
ples: Kato, cat; katido, a Litten; hundo,
dog; hundido, puppy; <&evalo, horse;
&evalido, a colt; Izraelo, Israel; izraelido,
an Israelite; rego, a king; regido, a prince
(though the international word, princo,
is used for prince, as all princes are not
the sons of kings).

Suffixes -ig~ and -ig-. These two are
the most important and most widely used
of all the suffixes, as they form an infin-
ity of words, especially verbs. As roots
they can mean: Igi, to make, to cause to
do something, as: Igu 8in veni al nia
dancado, Make her come to our dance.
Li penis igi sian amikon veni, He tried
to make his friend come, Igi, to become,
to make oneself become, or do a thing.
La vetero igas pli varma, The weather is
becoming warmer. - Li baldai ifos ritulo,
He will soon become a rich man.

Used as suffixes -ig- denotes (like Eng-
lish suffix -fy) to make, to cause (by an
exterior force) to become, as: ruga, red;
rugigi, to redden, to make red, and from
this is formed the noun rugigo, the act of
reddening.

-I5- denotes to become, to get into a
certain state of being oneself, or from in-
ternal causes, not from external forces:
Rugigi, to become red, to blush; rugigo,
the action of getting red, a blush; rugiga,
blushing (adjective). )

These two suffixes can be applied to
almost any part of speech. Examples:
Bona, good; bonigi, to make good, to
cause to be good; bonigi, to become
good. Plibonigi, to make better, to im-
prove a thing; plibonigi, to become Det-
ter, to improve oneself; plibonigo, the act
of making anything better. Laca, tired;
lacigi, to tire, to make tired; lacigi, to get
or become tired. Preta, ready,; pretigi,
to make ready; pretigi, to get (become)
ready; Pretigu vin por iri kun mi, Get
ready to go with me. From all these
verbs, nouns, adjectives and adverbs can
be formed:

From Nouns: Fiando, a fiancé (man);
fianéigi, to betroth, to affiance; fiandigi,
to become betrothed, to become engaged
to marry; fianéigo, Dbetrothal, engage-
ment; fianéiga, betrothal; fianéige, by be-
trothal. These words relate to the be-
trothal of a man, but in case of a woman,
we add the feminine suffix, as: fianéino,
fianéinigl, fiandinigi, fianéinigo, ete,

From Verbs: Morti, to die; mortigi, to
cause to die, to kill; mortigo, killing; mal-
icmortige (lit. “malicious killing”), mur-
der; mortiga, deadly; mortiganto, a kill-
er; mortige, mortally, Memmortigo, sui-
cide; memmortigi, to commit suicide.
Sidi, to be sitting, to sit; sidigi, to cause
to sit; sidifi, to seat oneself; sidigo, the
act of causing to sit, seating; sidigo, the
act of sitting down, or seating oneself.
Li kondukis la vizitantojn al iliaj sidejoj,
sed la sidigo de tiom da gesinjoroj estis
tasko malfacila, dar la sidigo de eé unu
sinjorino bezonas iom da tempo, kvankam
ne tiom, kiom la sidigo de hundo, kiu ofte
turnadas sin multefoje antaii ol sidigi, He
conducted the visitors to their seats, but
the seating of so many ladies and gentle-
men was a difficult task, since the sitting
down of even one lady needs some little
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EARN 2,000 TO

5]0.000 A
TR INED YEA R

AUTO MEN ARE WANTED/ g
Why work for small pay?

Ayt » Learn a good trade. Know autos
& __how to repair them. Get a bel- I

l ter job—NOW Or a business of your own. 1

can train you in a few weeks here at my great

I auto-trade school in the heart of the auto in-

dustry. Think of the repair work on fifteen
million cars! There are not nearly enough
trained men to do this work. You can be a I
skilled mechanic and auto electrician and
Earn Big Money. Experlence isn't necessary.
If you are mechanically inclined come to
Detroit now, to my School.

Learn Autos in Detrm’tl

(The Heart of the Industry)
Here you have wonderful advantages. Study
autos, trucks, engines, auto electricity, trac-
tors. Allonb%tequipment, up-to-date, Packard
“Straight Eight'’ and many other new cars;

l expert instructors to teach you; a thorough
course that slights nothing. Visit the great
plants of Ford, Cadillac, Packard, Lincoln,
Dodge, Hupp, Hudson, Studebaker, many
others, These great companies approve this
School. Get factory endorsed training at
Detroit the Auto Center.

H. Thedemand for

Good Positions Open Thedemand or
auto mechanics and clectrics is greater than l
the supply. Here's your chance to be inde-
pendent. Write fodeytor full information about

Detroit training to make the most money. §
A. G. Zeller, President.

Michigan State Automobile School
5345 Auto Building Detroit, Mich.
L - EE ey e BN . d

OHI °é§nii‘c;m

“— s
NO MORE WEAK BATTERIES

‘Why lose an evenlng’s entertainment because of run-
down batteries? An Ohio Motor Generator eharges in
nnﬁﬂnrd the usual time at 3 to 20 amperes, 6 to 10
volts.

It’s a real moeior generator with no expensive bulbs
to break-—no ehemieals {0 renew—no contacts to burn
or fuse. It has sufficient capacity to charge several
katteries in parallel,

Merely hook It to a light socket—Fully automatic—
Needs no watching while charging—Cannat eharge In
the wrong direction—Regularly equipped wlth 110 volt,
60 cycle A.C. Motor, G 10 10 ¥olt Generator. Bquipped
for other service if desired. Lasts a life time.

SATISFACTION GUARANTEED OR MONEY BACK

In writing_ror details and special prices, state service
current and if Charger is to be used for ““A’’ batteries
only or both “A’* and ‘B’ Batteries.

THE OHIO ELECTRIC & CONTROLLER CO.
5907 Maurice Avenue Cleveland, Ohio

>OPOPOPE;

Economical! They last weeks and
often months longer. Testimonials
prove it.

Radio <M “B” §

BATTERIES
DIAMOND ELECTRIC .

SPECIALTIES CORP.
103 South Orange Avenue, Newark, N. 1.

Dealers, Jobbers—Write for Proposition

CRESCENT LAVITE RESISTANCES
12.000 List

£ Eloums 519

{00.060!

o Special Sizes to Order at $2 50 each

When Detter resistances are mads Dealers write for
they will benr the Crescent lahel, disecount,
CRESCENT RAD!D SUPPLY CO.

1-5 Liherty St Jamaiea. M. Y.
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No external Plug in
battery same as
required. headphones,

THOROLA4 ... .. 325

THCOROPHONE . . . $45

Powerplus Speaker (Storage Baltery)

THOROLAG6 .. ... $15
Phonograph Aitachmeni
THOROLAGS .. ... $40

Cabinet Loud Speaker

The Thorole 10-day Refund
Warranty is a guarantee to
every user that Thorola will
fulfll every claim.

[oud Speaiers

Without pure musical tone, how hollow is all else
in radio! Distance and volume, yes. But only
TONE can make them worth while.

Command MUSIC with your radio set. Equip it
with Thorola loud speaker, and know the modern
radic entertainment which needs no excuse before
the most critical audience. Thorola elevated radio
to the sphere of art, with betterments only Thorola
brings.

The Thorola Controlled Mica Diaphragm, for
tonal purity and volume, is to radio what the pipe
organ is to instrumental music.

The exclusive Thorola Separix literally assorts
sounds, preserving the shades and overtones which
determine the timbre of song or instrument; the
naturalness of voice.

The Thorola Synchronizer balances each Thorola
with each individual circuit, as must be done for
finest radio.

The whole Thorola reproducing unit, by its very
size, suggests not only extreme volume, but ut-
most accuracy of reproduction due to precision
design, which skimping does not permit.

Projecting the sound is the Thorola horn of Thor-
ite, a neutral laboratory compound acoustically
faithful beyond natural horn materials.

Thorola improvements are bound to better any
radio receiver. Thorola volume permits tuning
down for local stations, and brings in distant sig-
nals clear and strong. Thorola tone makes radio
an ART. Hear it at your Thorodealer’s.

REICHMANN COMPANY
1725-39 West 74th Street  « CHICAGO

 Thorol

THE SPEAKING LIKENESS
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BIG FREE BOOKLET tells the story, Cali-
fornia users of CROSS COUNTRY CIRCUIT
hear Atlantic Coast, Canada, Mexico, Cuba and

Hawali, Our new plan makes this set easiest
and cheapest to build. One hour puts in oper-
ation. One tunmg cantrol. No soldering. Any
Novice can do it. BOOKLET FREE or eom-
plete instructions 25c.

WHAT USERS SAY

EAST—Am more than pleased with the parts
ordered from you. The first night I hooked it
up and received Omalia. Since then Minne-
apolis and Tos Angeles. It works better with-
eut amplification than iost scts with two
stages. —Donais, 5. C.
WEST—T am sending you a list of some of the
stations heard on oue tube: WSB, WGY,
EDKA every night. PWX, WWJ, WTAM,
WLW every mtfht CFAC, CHCB.  Not long
ago 1 pmdnsed another set of parts from you
and first night got WGR, Buffalo, and KDKA.

——Ione Calif.
NORTH—Received eoils OK today. If T have
same results with these that I had with last
will he 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. oaffmN M .

Put a Sound Heart
In Your Radio Set!

use the genuine

MASTERTONE,
RADIO TUBES

Standard Guaranteed
$4.00 Tube ~ Now

32.00

ALL TYPES -

9

o w1 :
LIST $4.00 —50% $2.00

A irial order will prove that they are the ideal
tubes for all wmakes of receiving sels.

We want good, live dealers to handle these tubes. Write
for our “Exclusive Agendy Proposition.'”
Less 2% 10 days to rated dealers.

MASTERTONE RADIO COMPANY
903 Broad Street Newark, N. J.

ZTO

(EASY TUNE)

Renmce your._old dlals
with E-Z-TOONand mar-
vel at the simplicity of
tuning—s8 flne smoocth
80 to one Vernlier adjust.
mend. 8 in, dials, Blaclk,
B2; Hahoznny 92.20 1in.

o Black 52.25; Mohog, 02.45.
g 2in, non-Vernier dials, B
® Black, 40c. Mahog, 45¢.

It your deal.r eannol

| 4 Bupply, writaus,
¥ E-Z-TOON Radio Co.
| 4234 W. Washington St.,
Indiana.nolls Indlnr_\a.

CONDE N SERS
For Real Radio Reception
Write for Literature
HEATH RADIO & ELECTRIC MFG. CO.,

206 Pirst St., Newark, N. J

Insure your c¢opy reaching you each month.
RADIO NEWS—§$2.50 a vear
N.Y.C.

Subscribe  to
Experimenter Publishing Co., 53 Park Pl,,

] timc, although not so much as the sitting

down of a dog, which often continues
turning itself round many times before
seating itself, Sciigi, to cause to know,
to inform; sciigi, to become informed, to
become learned.

Verbs formed by -igi- are transitive,
but those by -igi- are intransitive.

Suftix -il- denotés an instrument or tool
by means of which something is done.
As a root, ilo, a tool, an instrument, an
implement, or a means of. Examples:
Kombi, to comb; kombilo, a comb. Razi,
to shave; razilo, a razor. Tranéi, to cut;
tranéilo, a knife. Haki, to hack, to chop;
hakilo, an axe; hakileto, a small axe, a
hatchet. Kudri, to sew: kudrilo, a nee-
dle; kudrilma$ino, sewingmachine.

Suffix -in- denotes the feminine gender.
As a root: Ino, a female; ina, female (ad-
jective). Examples: Frato, brother; fra-
tino, sister; patro, father; patrino, mother.
Kuzo, a male cousin; kuzino, a female
cousin. Anvo, grandfather; avino, grand-
mother Cevalo, horse; Cevalino, a mare.

Safo a sheep; 8afino, a’ ewe.

Preﬁx Bo- denotes refation by mar-
riage: Bopatro, father-in-law; bopatrino,
mother-in-law; bofrato, brother-in-law;
bofratine, sister-in-law.

Prehx duon- also is used to show rela-
tionship. The root, duono, a half, should
properly signify only half-blood relation-
ship, but as relationships of this nature
are few, it is also applied to “step” rela-

tionships: Duonfrato, step-brother, or
half-brother; duonpatrino, step-mother,
etc.

Prefix pra- gives primordial meaning,
referring to past times, often ancient
times. In relationship it is like the Eng-
lish “fore-,” *“great,” or “grand.” As a
root, praa, primeval. Pratempo, primitive
time; prapatroj, forefathers, ancestors.
Praavino, great-grandmother.

Prefix ge- denotes both sexes taken to-
gether. The words are always in the
piural, and the feminine suffix is, of
course, never added. Examples: Edzo,
husband; geedzoj, husband and wife;
gepatroj, mother and father, parents;
gefrato], brothers and sisters; gesinjoroj,
ladies and gentlemen (used by public
spcakers in addressing a mixed audience),
also is used for Mr. and Mrs. So and So.

Prefix dis- denotes a movement from a
given point into all directions, as the
same prciix in English dispersal, and sep-
aration, in the sense of rupture, breaking
up into parts. Examples: Siri, to tear:
disdiri, to tear to pieces and scatter, jeti,
to throw; disjeti, to throw about, scatter.
Disiri, to go in different directions, to
separate.

Prefix ek- denotes an action just begun,
of short duration, sudden and momen-
tary; Kanti, to sing; ekkanti, to begin to
sing, or start singing; ridi, to laugh;
ekridi, to burst out laughing: lumigi, to
light up, make light; eklumigi, to Aash
on light; krii, to cry; ekkrii, to exclaim,
to cry out; kapti, to ciapture; ekkapti, to
seize. Ekpensi, to begin to think: Kiam
mi ekpripensas gin——, When I come to
think about it

Mal-, perhaps the most important affix
in Esperanto, needs little explanation.
Where there are two idcas dircct oppo-
sites in meaning, one is used as a root and
to indicate the oppaosite, mal- is prefixed:
Bona, good; malbona, bad; doléa, sweet;
maldoléa, bitter; luma, light (adj.); mal-
luma, dark.

Re- is the same as the English re-,
meaning “back,” or ‘“again: Reveni, re-
turn (lit. “recome’); rediri, resay; repro-
dukti, reproduce.

Radio News for May, 1925

7/79 DAVE H

RESISTANCE COUPLED

AMPLIFIER KIT

The Aim of Radio is distortion=
less reproduction—the

DAVEN RESISTANCE
COUPLED AMPLIFIER

hits the mark! Three or four stage
kits bring its perfectlcm to those “‘who
huild their own.

Buy from your Dealer the “RESIS-
TOR MANUAL” our complete hand-
book on Resistance Coupled Amplifi-
cation. Price 25¢, Post Paid 35e.

DAVEN RADIO CORP.
‘‘Resistor Specialists
Newark, New Jersey

F

GILFILLANNEUTRODYNE
SETS —KITS —PARTS

Made in our three Radio factories with
years of Radio experience behind them.
Send for Literature
GILFILLAN BROS. INC.

. 1815 W. 16th St., Los Angeles, Calif.
KANSAS CITY NEW YORK

2525 W. Pean Way 225 W. 57th St.

Special Library of Information

RADIO PATENTS

and

TRADE MARKS
JOHN B. BRADY

Patent Lawyer

QOuray Building Washington, D, C.

Cabie address: Telephone:
RADIOPAT Main 4806
Wholesale
TNITED EERL $() Radio
Next d L]
Pittshorgh, aor  Equipment
Pa = KDKA
Same Day Shipments

SUPER-HETERODYNE
Ultradyne—Haynes Griffin—Remler
Dealers: Send Sor Discounts

HUDSON-ROSS

123 W. Mddi‘oq St. Chicago |
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What
Do YOU

ILL the answers to these questions satisfy you completely ?
Answer them because what you discover may prove to be
the turning point in your life. It is possible that in the
answers you will discover hidden away OPPORTUNITY,

e - and you will grasp it.

CRiroRECieTeR . Are you perfectly satisfied with your work and income?

" . : Would you like to make a change, or are you one of those per-
sons who are afraid to get out of the rut?

Could you make good #n a new field of work as a professional
man or woman, knowing that you would be serving humanity by
the change?

Have you ability to study a new profession and finish the job?

Would you like to be a highly respected Doctor in your com-
munity and have people coming to your office for health?

What do you know about the NSVRUCALUMSTRR ?

What do you know about Chiropractic?

Now, if you would like to know more about Chiropractic—
know all about this successful new profession which has attracted
the attention of more than 20,000,000 people, write today for
further information.

You can be successful as a chiropractor if you want to be.
There are many fine openings awaiting good chiropractors. The
public is convinced Chiropractic is right—It Does Get the Sick
Well. If you want to join this new profession send in the coupon
today. The largest school of its kind in the world offers you a
chance to become a successful chiropractor.

e en NG
“wipopracior te
Obg;gxo&""mh i

° ~ 3
Send in “". The Palmer Sehool of Chiropractice, !
L Davenport, lowa. :
-~ Send mnc¢, without obligation, detailed in-
the COllpOn &'5.. formation about your schoel and Chi- 'l

%+ ropractiec.
-
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Now you can

UNDERSTAND
RADIO!

Take the mystery out of it—
build and repcir sets—explain
the vacuum tube—operate a
transmitter—be a radio expert!

1 VOLUME
514 PAGES

Lectkeroid Edition
Compiled by

HARRY F. DART
E.E.

' O
&%,%%“

Formerly with the

Western Electric

Co., and U. 8.

Arwy Instructor
of Radio.

Technically Edited by F. H. Doane
100,000 ALREADY SOLD

This practical and authoritative I. C. S. Hand«
book is considered one of the biggest bargains in
radio today. Over 100,000 homes rely on the
I. C. 8. Radiec Handbool to take the mystery out
of radio. Why experiment in the dark when
you can quickly learn the things that insure suc-
c¢ess 7 Hundreds of illustrations and diagrams
explain everything so you can get the most out
of whatever receiver you build or buy.

It contains: Electrical terms and cir-
cuits, antennas, batteries, generators
and motors, electron (vacuum) tubes,
many receiving hook-ups,radieand audio
frequency amplification, broadecast and
commercial transmitters and receivers,
wave meters, super-regeneration, codes,
Ticense rules. Many other features.

A practical book. Written and edited by ex-
perienced engineers, in plain Ianguage. Some-
thing useful on every one of its 514 pages. The
authority that covers every phase of radio, all
ander one cover in one book at a surprisingly
small cost. Don’t spend another cent for parts,
turn & dial or touch a tool until you have mailed
$1.50 for this I. C. S. Radio Handbook.

Send $1.50 at once and get this S14-page
1.C. 8. Radio Handbook—the biggest value in
radio today, Money back if not satisfied-

Intcrnational. Correspondence Schools
Box 6zy2-E, Scranton, Penna.

T am enclosing $1. 50 Pleaso s¢h@ me—~post-
patd—lLlhe 514-page C. S. Radio Handbook.

. It ls understood that 1! I am not entirely satisfled
1 may return this book within five days and you
will refund my money.

AAATESS . ceaeiieeeeriirr e
Check hers [0 end enclose 81 if you wish the
cloth-beund edition.

L e e e )

The “LINCOLN”

e It
F

Enclosed Fixed 5.
5 ACPLACEABI,

Adjustable
Detector cur reans |
a3 ADSRTAD!
Kills your Reflex
Troubles Ao
tasy /'
New MOUNTED
!F_II‘?:& $ 1 . 50 SPECIALLY ADAPTED

FOR REFLEX WORK

Manufactured by

The LINCOLN MFG. CO.
Dept. E. 1 LOS ANGELES, CAL.

Insure your copy reaching you each
Subscrihe “ to RADIO  NEWS 32250 amglé;};.'
Experimenter Publishing Co., 53 Park Pl, N.Y.C.

Suffix -ec- is equivalent
-ness: Boneco, goodness;
goodheartedness, kindness;
ful; beleco, beautiousness,

Suffix -um- has

to  English
bonkoreco,
bela, beauti-
beauty.
no special meaning,
similarly to “je” among the prepositions.
Its different meanings are easily sug-
gested by the context and the significa-
tion of-the root to which it is joined.
There are but a few words in which it is
used, and these must be learned like sim-
ple words. The following few examples
will indicate the manner of use of -um-,
so that the student will recognize it read-
ity: Malvarmo, cold; malvarmumi, to take
cold; malvarmumo, a bad cold; kalkano,
heel (of a foot); kalkanumo, heel (of a
boot, shoe, etc.}; kolo, neck; kolumo, col-
lar; komuna, common; komunumo, a
commune, community; mano, hand; man-
umo, wristband, cuff; sapo, soap; sapumi,
to soap; kolombo, dove: kolombumi, to
<00,
(To be continued)

The Strong Arm Circuit

(Contined from page 2053)

DL RIS

ST aE

cause we've been listening in for the past
three weeks, and have heard nothing at all
traceable to any known form of radio com-
munication. We have used all manner and
maltes of radio apparatus, of all types and
designs, but not a thing have we been able

to pick up. Yet they are in close contact
at all times.” )
“But couldu't they be communicating

through some other means than radlo P puts
in DOI’IS sensible for once.

Jerry shakes his head. “Other means are
out of the question, since this ship must
remain at least twelve miles out, and mat-
ters of undetected landings are of a com-
paratively few moment’s duration. It is,
and has been, solely a case of hop, skip and
run; they come in, unload somewheres, and
get out. We've never seen them unloading,
although we once captured a small quantity
of their liguor. But we have three times
seen them either coming in or going out.
They never seem to Iand twice in the same
spot; the information they are receiving is
extreme]y authentic and quite apparently de-
tailed, because they are timed to the minute.”

There's silence a moment. Then I butts
in. “Say, Jerry, what kind of a ship 1s it?”

“And there’s another funny thing,” muses
The Master. “The ship is designed along
the lines of an old-fashioned clipper, although
anyone familiar with wvessels can see that
these lines have been appreciably altered to
give the speed of a modern destroyer. There
are sails, all correctly arranged, but the one
good loolk we've had proved that these sails
were for ornament only. Steam or gasoline
provides the motive power, of course, as evi-
denced by a small inconspicuous funnel amid-
ship. Now, despite what might seem a handi-
cap due to design and sails, this boat can
attain a speed that 18 noth1n<T short of mar-
velous.  Sufficient to say that no one has
been able to catch her; even the revenue
cutters are helpless.”

“Odd,” T admits.

“And what makes it worse, they flaunt
their speed at us. It would seem that such
a ship would desire to attract as little atten-
tion as possible, yet this boat has six immense
flood! ights, inverted, and fastened to the
masts in such a way as to create daylight
for a radius of a hundred yards about the
vessel, Added to that the crew stand around
on deck and yell, sing, swear and throw
taunts at us. Why, so fast is this ship that
the boys have nicknamed her ‘The Flying
Dutchman’.”

“Unusual,” T admits.

[ “But where do you,
and us, come in?"
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2,000 MILES

| glear Re€eption
In Broad Daylight

The efficiency

and receiving dis-
tance of rour Super- Heteludvne
or other loop-antennp set, can be
locreased from 35% to 100%, by
nsing:

Je Super-Booster

This wonderful device enables you
to tupe in stativns you've never
heard before, Signals that are only
audible with henad phones ean bt
brousht in on the loud speaker,
with the Super-Booster.

Beautiful mahogany cabinet, 97x4157x34,
FPlaced on top of set. No batteries or lubes.
No connections to the set. Ellmiuates inter-
ference and ‘necreases the Jife nf tubes and
batteries, Makes ANY set more seleciive.

rPrice $12, uelivered anywhere in U. S.

Sent C. Q. D., or on receipt of money order.

DEALERS WRITE

YOUNG & ROVIG

Mfrs. Agts.
2328 W. Seventh St,, Los Angeles

ONE HOLE MOUNT
The one hole mount, one of the many
exclusive features of the DeJur, makes
it the easiest of all rheostats to monnt,
aud when mounted it sets fixed and
rigid. No screws to get loose. no back
panel fossing. Compare the DeJur.

Yon will readily recognize its dif-

ference and superiority. Gnaran- S8
teed absolutely. &,

Sold by all dealers.

ol
7

LAFAYETTE & BROOME STS.
NEW YORK

INCREASES
SELECTIVITY
IMPROVES ‘

RECEPTION

The Antennaphone will prove a
© Dig help o radie Yeception this
Spring and Summer because it re-
duces static interferenee and elim.
inates danger of lghtoing. No
lizhtning arvester is necessary.
Eagy to install The Antennaphone
is not attached to, but merely
placed under the telephone. Waorks
oerfectly with any tynereceiving set.
Saold with 2 manev-hack guarantee.
AT YOUR DEALER or sent by
mail unnn reneint of Qne Dollar.
ANTENNAPHONE CO._
90 West St. New York City J

Build a 7 Tube Super Heterodyne. Usp
BRANSTON'S Super Transformer Kit No.
R-199, §$33, and Accessory Kit No, R-199-:4
(Pmﬂal]y Assembled), $50. Send 25¢ for
Sup. Het., Rad, Freq. and Honeycomd Coil
civcuits and catslow. Chas. A.  Branstem,
Ing., Dent. 817, Main S, Buffalo. N. Y.
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‘The easyway to buildyour radio set.

REFLEX!
COCKADAY!
HARKNESS!

ULTRADYNE!
TROPADYNE!
SUPER-HETERODYNE!

You can build these
Receiversyourself with
“Consrad” Patterns

The best method of receiv-
ing set construction. It is as
easy to use these patterns
as it is for a woman to use
a dress Pattern.

Just select the books and patterns you want from the
list attached to this page, then tear out the coupon
and check the items you have selected.

Send the coupon to us with your name and address
enclosing full remittance.

All patterns are 50¢ and books are 25¢ except where
special prices are noted on the list.

All items will be shipped to you at once—postage paid.

SOLD BY ALL RADIO AND NEWSDEALERS

The Consrad Company, Inc.
233 Fulton Street New York, N. Y.

Consrad

RADIO’S FOREMOST PUBLISHERS

VA N R N MR R M A P R AN Y R M AN N B 2 R N N N N N W W S U W RN R R NN N ey B R AN G S N A N R DR A B A MR N M N R M R DN O

-~

USE THIS BLANK TO ORDER

Just clip out this coupon, check the patterns
or books vou want and mail it to us with
full remittance.

The Consrad Co., Inc.,
233 Fulton St., New York, N. Y.

Gentlemen: T have checked below the patterns
and books I desire. Enclosed find $..........., the full
price. Kindlv send me the items checked postpald.

Consrad Patterns—50c each

~...No. 2. How to Make a Two-Stage Amplifier,
....No. 4. How to Make a Reinartz Receiver.

...No. 5 How to Make a Reflex Receiver.

....No. 6. How to Make a Cockaday Receiver.
....No. 7. How to Make a Neutrodyne Receiver,
....No. 8 How to Make the Autoplex Receiver.
....No. 9. How to Make the S. T. 100 Receiver.
....No. 10, How to Make the Ultradyne Receiver.

..No. 11. How to Make a Five Tube Cockaday Re-

ceiver.
..No. 12, How to Make a Portable Receiver.

...No. 13. How to Make a Harkness Receiver.

..No, 14. How to Make The Original Genuine Super-
Heterodyne. List $1.00.

...No. 15. How to Make a Low Loss Receiver,
....No. 16. How to Make a Tropadyne Superadio.
....A. Radio Map of the U. 8. on Cloth.

....B. 20 Radio Diagrams and Hook-ups. New Edition.
....C. All About Aerials and Their Construction.
..D. Radio Amateurs Practical Design Data.

Radio Books—25c¢ each

....No. 1. Tips for the Radio Constructor.
....No. 2. Ilow to Make Practical Radio Receivers,
....No. 3. Radio Questions Answered.
....No. 4. Radio Frequency Amplification.
....No. 5 Loud Talkers and How to Build Them.
....No. 6. How to Tune Your Radio Set.
....No. 7. One Hundred Radio Hook-ups. New Edition.
....No. 8. All About Radio Parts,
....No. 9. History and Operations of Vacuum Tubes.
....No. 10, The Neutrodyne and All About It.
....No. 11. How Radio is Received. '
....No. 12. How to Locate Troubles in Your Radio Set.
....No, 13. Reflex Radio Receivers.

..No. 14, The Super-Heterodyne Theory and Con-

structron.
Special Books

....Radio News Amateurs Handibook. ............ $1.00

...Radio Log Book ...........covivieinnian .50
....Wireless Course in 20 Lessons.—Leather Binding 2.00
....The Radio Instructor .................ccvov... 1.00
....The Radio Listeners Guide & Call Book........ 35

.. The Radio Review ............ ...t 35
N aMNE e e e
Address oo e
City e St e e

Il------------------u-------nu--u------r‘



—vou of the through and through quality
of Dilecto. It is the guarantee mark that
insures you of the best panel from the
standpoint of — strength! — beauty! —
finish! — service! — machinability! —
dielectric resistance! Such rigid require-
ments as have met complete specifica-
tions of the U. 5. Navy and Signal Corps
for more than 9 years. -

Your radio dealer can provide any size
panel with any drillings, Remember,
insist upon— :

Ditocs
Ulllecto

(Distinguished by its red stripe)

. The Continental Fibre Co.
Factory: Newark, Del,

Service on Dilecto (alse Conite, Contex
and Vulcanized Fibre) from.

NEW YORK, 270 Madison Ave.
CHICAGO, Wrigley Bldg.
PITTSBURGH, Farmers Bank Bldg,
LOS ANGELES, 307 8. Hill St.
SAN FRANCISCO, 75 Fremont St.
SEATTLE, 1041 Sixth Ave. So.
{Offices and agents thruont the world)

fits_Grid Leak

o

y ‘mounting

FRESHMAN PLUNGER

TYPE VARIABLE GRID. LEAK
was designed especially for the non-tech-
nical set owner who can renlace in an in-
stant the fixed grid leak with this mnew,
efficient certridge type Variable Grid Leak:
without vrvequiring the
change of a single wire.
Al your dealer A
or by mmil post- Z

G
paid. Write for PN 65c

Jree catalogue.
¢P7240 W. 40t St

a

“Here: Qur only hope lies in apprehend-
ing the form of communication that is being
employed. I, for one, feel certain that they
have conceived some uew method of radio,
and it is with this end in mind I am work-
ing. 1 need assistance, and thought if your
early mornings are available, vou might like
to help me, for thc adventure if nothing
else.”

And T would, any excuse to get away from
my foolishly contracted partner bheing wel-
tome, but when you says “mornings” to an
actor you're taking away his life blood and
beauty sleep. I'm sorta undecided.

“Well, much as I'd like to help, if it's
mornings !

Jerry smiles. “I should have zaid late eve-
ning. I mean the hours from midnight to
three or four in the morning.”

T'm all sinites. “That's a fivver of another
hue,” T says. “I'm with you.”

“Well, you are not!” dectares Doris. “Do
you think I want a {airly good hushand
coming home looking like a honeycomb coil?
When some of those dead-shot bootleggers
takes a good crack at your frame there won't
be any more ‘Hammerstein’s Flips and Flops’
this season.”

Jerry hastens to assure her to the con-
trary. “Oh, T don'’t think there’s any danger
of that kind, Doris,” he soothes. *At least,
s0 far they've never evidenced any desire for
mortal combat. It's uever heen possible. We
can’t get within hailing distance of them.
And besides, we shall concentrate on the
radio angle.”

Doris is suspicious of anything that might
connect me with a drink, but after a while
she gives in.

“Well, you may go, Joe,” she says. “But
if vou ever come home drunk T’ll sock you
so hard on the ear you'll never get a pair
of cans onto your dome again.”

“Agreed,” savs 1. “What's on the docket,
Jerry?”

The Master is meditating. “By the way,
Joe, it might not be a had idea to have
another man or two along.”

“0O. K. with me,” 1 savs.
another revenue agent?”

Jerry shakes his head. ‘No,” he says.
“T’d rather have someone as yet unknown
in the underworld. Preferably someone with
a good deal of physical strength.”

“Easy,” puts in Doris. “Why not take
Willie?”

“Nix,” T says. “No brains.”

“Jerry said ‘physical’ strength,” reminds
my human copyright. “Willie's got plenty
of that.”

I'm {forced to agree. “You're right,” 1
admits. “And why not take Oscar, too, and
have a little battalion of our own:”

So T explain it to The Master and he's
agreeable. Then the job is to rope in Willie
and Oscar.

These two worthies never went through
college, having graduated from somewheres
along in the seventh grade in Norway, which
may have an American equivalent, although
I don’t know it. They're not exactly dumb,
but neither are they shining lights; just a
coupla plain boys trying to get along. After
half an hour's arguing the boys has a fair
idea of what we're after, barring a few deep
technical facts which I couldn’t explain and
Jerry forgot. We're out after booze run-
ners, that they know. "Their part, as they
take it, is to be a sorta combination witness,
guest and ballast. Everything's smooth.

We're plaving New York for several
weeks, so there ain't much trouble getting
down to the docks after the show's over.
Each night we gets into The Master’s high-
power launch and scoots out onto the high
seas in response to thc various clues, signs
and so forth that have been recorded dur-
ing the previous twenty-four hours. For the
first weelkk we don't get a nibble. By this
time the novelty’s beginning to wear off;
it's Saturday night, and we’re coming home
early, s0's to be able to get up and out all

“Gonna get
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JACKS

SPECIAL PRICES

Muzada Jacks have these features:
Heavy springs give firm grip oun the plug.
Plug Stop prevents any possibility oi
shorting. Narrow tongues reduce capac-
ity effect to a mimimum. Coin silver conr-
tact points will not burn out.

Made in five styles.
Look at these Prices.

Open Circuit ... vvvinvvnnn $.40
Closed Circuit .....vevevnvavs « 45
Double Circult «..ovevivioooun. 35

Filament Control Single Circuit 50
Filament Control Douhle Circuit .60

Y your dealer cannot supply you, we will fill
your order direct. Here is an opportunity to
stock up on high grade jacks at hargain prices.

Send for our Radie Catalug.

The Mazda Radio Mfg. Co.

3407 Perkins Avenue, Cleveland, Ohio
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Crystal
Detector

= Acme Apparatus Co.

No longer does the whisker scratch the
crystal, or is the sensitiveness killed by
heavy spring pressure—the Vernier Regu-
lator takes care of that. It will surprise
you to know how sensitive Crystal Detec-
tors are when correctly made.

BROWNLIE perecror

DETECTOR
For Panel or Base Mounting

‘including Crystal. Guaranteed $2.00

At your dealers otherwiso send purchase nrice and
¥ou will be supplied postpaid.

ROLAND BROWNLIE & COMPANY
22 Saunders St., Medford. Mass.

SONURTIN TR

G680 S iod,
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At your dealer

Insure your capy reaching you each month.
Subscribe t¢ RADIO NEWS — $2.50 a year.
Experimenter Publishing Co., 53 Park Pl, N.Y.C.

M
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HIS Superadio 6 Tube Set brings in

Station KFRKX (Hastings, Ne-

braska), 1200 miles, in New York
City, clearly on a loud speaker, using
only the small Joop which comes with the
outfit. -

The outhit advertised here is complete,
as listed below, everything needed is in-
cluded, down to the last screw. The
charts, biueprints, directions and photos
furnished are so complete and explicit
that anycne can build this set and have
it working within a few hours. There is
nothing additional to buyv except the
necessary batteries and tubes. Price in-
cludes mahoganite cabinet and folding
loop aerial.

60

SEND NO
MONEY

You can pay $150 or more for an out-
fit, or $20_0 or more for a set, but you can-
not possibly buy a better set than this
one.

Utmost sharpness—Cuts thru
%E‘?SD locals. bringing in long distant
stations as if they were locals.

Ease of Tuning—Only two dials.

Tuned Intermediate Transformers; the
only real BALANCED set of its kind
made. Once transformers are tuned they
need not be touched again.

Your Moncy Refunded if this set does not satisfy
vou in all respects—if after 5 days’ fair trial you d¢

No. Y4477

rot proclaim the TROPADYNE the best radio set
you ever listened to.

A GREAT HDUBNC IN RADIO SET BUILDING

By using our new NO-SOD-ER connectors, any one, by means of a screw driver and a pair of pliers, can put this set together. No bus bar, no heat, no flame,
no solder, no soldering iron (only au expert can soider right), no fuss, no trouble. By means of our insulated, double eyeletted, flexible connectors, perfect

;:S?Jr;ecc’t[ioRnsAﬁtieOmﬁ%ewg?t only mechanically, but electrically as well, Short circuits impessible. Read all about this mew advance on page 2038, May

Note These Important Features:
ik bl DISTANCE, VOLUME AND TONE QUALITY equal to any

8 tube set sold anvwhere at any price.

LOOP RECEPTION—Qutside aerial not required with this set
—the complete loop is included in outfit.

PERMANENT LOGGING OF STATIONS—Follow chart fur-
nished; there are only two tuning controls and you will always find
the same station at the same spots on the dials. Qur log chart
shows you at what point to find any station.

MICROMETER VERNIER DIALS giving yvou the full advan-
tage o1 the exceptionally sharp tuning.

OUTFIT IS ABSOLUTELY COMPLETE—Drilled panel, Ma-
%;ogan_ite Cabinet and everything else needed, except tubes and

atteries,

Set u O1A UVv-199 . te :
ot uses 2 or Tubes ECONOMY and SIMPLICITY-—This is not a reflex, yet six
tubes do the work for which other sets require eight to ten.
. . .
The Editor of Radio News Complete List of Parts:
In 1he August t924 issue, said this about the Tropadyne: *‘Here is a remark- . .
able veceiver which we warmly recommend to our readers. IL has several 4 RICO Tropaformers: 1 Standard Variocoupler; 2 Certified Low
Tle‘"[""‘ll unusual Ifeﬂ““'es- Iél t':e hﬁst l’li&ﬁe ouly 6 tubes are used giving as Loss 23-plate Condensers: 1 Calibrated Transformer; 2 Tacks; 3
wuely volinne as the average 8 tube ITelerodyne. The selectivity of this set is o . : . H Tals: 3 .
wnusuel. Unequalities of the intermediate trans(ormers have now been done Fixed Copdensals, 6 Ba,kelllf: S??ket%’ %4V§Enlller leﬂb'cl t]){_heostatd‘
away with by tunlng each transformer. After ihe transformer has been 1 Potentioingter; 1 7x~j‘ Panel; 1, Xz alioganite Cabinet an
tuned, it can be left this way, no further tuning being necessary. Baseboard; Supply of “No-Sod-er’’ _Connectors; 1 Folding Loop
l"'l‘lu‘s te:vs(e]m malies l'orr Lnaximun}tshaé'nnless rla‘md n]mximnm \l'nlume.l An- Aerial; 1 Grid Leak and Mounting ; Binding Posts; Flexible Wire;
other outstanding point of superiority of the Tropadyne cireult is that it ; c i PO rews - : H
prastically does vot radiate, thereby not inlerfering with ntllerfneﬂrhy re- 1 Bakclite Binding Post Strip; 4 doz. Screws; Full Directions.
ceiving stations. A saving of two tubes as well as an increase of selectivily i o
is nl'.mim';l with thls mew ?:ircuit." We Shlp in 24 hours

RADIO SPECIALTY COMPANY. 98 PARK PLACE, NEW YORK

- R 2 BN R B R NN R N R R N B B N N N § B R B § I |
ss » NO. ¥
New “Rasco’ Catalog "3 § RS SEND NO MONEY
CONTAINS 75 YVACUUM TUBE HOOK-UPS, 1
300 ILLUSTRATIONS. 500 ARTICLES, SEE OUR| § RADIO SPECIALTY CO., 98 Park Place, New York, N, Y.
NOW 100 PAGES 3 PAGE B A
= AIl Avimstrong Circuits are explained clearly, - g Please send at once one complete Tropadyqe Superadio Qutfit
= all values Inlwing been given, leaving out nothi- AD ON 1 as advertised in May “Radio News.” I will pay postman or
= ing to puzzle you. AGE )
= %ust to natme a few of the Vacuum Tube cir- A POSTAL 2 FS‘S S 1 expressman $60.50 wpon arrival.
= cuits: The V.T. as 2 ﬂetfector and one-ls;:_en ‘3203;“ ] AME
= amplifier; one-step radlo frequency amnlifier LI N
= am}l deteetor; three stage aud&o frequen_cty an;- ‘_—@ﬂ CARD RADIO 1
plifier; short wave regenertlve cireulis: Tl BRINGS 1V (| | News | I STREET of R F. D, titcintrissorssrirnsesiisssosassnnans caeae
stage radio freqnenclsi'ﬁ amullifllers_: {‘adin ﬂlmdl BRINGS IT NEWS : STREET or R.E.D. ......
andie frequency amplifier; Inductively couple
amplifier: all Trflex Mirenifs, : [ Ol 20 2 U O STATE ...........

S A e A e RN 0 O A
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~How Are the Roads?

Radio News for May, 1925

Twenty-Five of the
most interesting,
entertaining and in-
structive articlesin
the April Issue:

The nghways and the By-
Ways :

By R. K. Helphenstine

The Troubles of Mrs.
Chassis Automobile

By Lee Tibbals

The Signs of the Times, By

Adelaide Allen Andrews

Camp New York

A Woman’s Advice on
Motor-Camping

By Mrs. Jean Cunningham

Some Attractive Mid-West
M_c_)tor-Camps

Selling the Canadian Win-
ter By E. L. Chicanot

Thirty - Eight Hundred
Miles in a Camping Car
By Isabel Diehl
Springtime Has Mot od
Modes in Shawls and Hats
By Mrs, A. Skerman
Hitchecock
The Ozarks
By Dr. d. J. Gaires
Waysiding in Your Own
Country
By A. H, Var Voris
Are You Heading for the
Old Southwest?
By Ralph Pierson

Gasoline Stoves
By Willis O, C. Ellis
Diamond Cave
Our National Forest
By Harry Dicson

By Maurice Decker

Old Spanish Trail
By Ford Foster
The Open Road
Map of Arkansas
Ignition Hints
By Harold Jackson
Guiding Stars for April
Campers
By Isabel Lewis
Campsite Management
New Accessories and
Equipment
Roadside Repairs & Handy
Kinks
You Aute Laugh

MOTOR CAMPER &
TOURIST IS SOLD ON
ALL NEWSSTANDS

25¢ THE COPY

Germott
Publishing Co., Inc.

Quwners

Licensed Publishers

THE EXPERIMENTER
PUBLISHING CO, INC.

53 Park Place, New York
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day Sunday. Thc Master, as usual, i3 busy;
Willie and Oscar used to he fishermen. and
arc suffering a relapse; me, I'm a bit bored.
Jerry and me are mn the cabin, the boyvs
being on the front deck. [ gets a case oi
tongue 1ich, and starts to broadcast. = -

“"Gimme action, boy,” I demands. “I'm all
primed for a ”
“Hey!” comes Willie's voice. “Look!”

We're just passing u small cove. and there-
frem charges the Flying Dutchman, right at
us. It looks like we're going to he lit, hut
our stern clears the bow of the chpper aund
we takes a nice heavy roll on the wave.
True to form, the crew are leaning over the
edges, talking and yelling. The floodlights
are blinding. And there's a low, steady hum
coming [rom the vessel.

“Hew, vou!” vells somebody.
hulk outa the way!”

“Get outa the way yourseli,” T yells back.

In the excitcment Jerry has been taking
as keen a view ot the ship as the roll ef the
launch will permit.  Pursuit is obviously out
of the question; I've seen some fast things.
but this baby gets the fur-lined
tube. Speed? Oi! -

Just as the stern of the ship passes us.
Willie, who's-managed to get around to the

- rear, stands up and shakes his Ast at the ves-
: Then a big red-headed sailor on the
stien yells out this sterling affront. “Aw. go
to Hell, you dirty Swede!”

Now, Willie is a Norwegian, and Nor-
wegians and Swedes have fur each other
the friendly disdam of a Rabbi for salt pork.
The minute the red-head calls Willie a dirty
Swede 1 expects trouble. I'm right.  The
Midnight Sons arise to the occasion.

Shaking his fist and swearing in his native
tongue Willie, arded and abeted by Oscar,

tells the vanishing clipper—well, it wouldn't
be fit to publish. Then the two lutefsk lads
comes into the cabin.

“That damn red-head
Swede!” yelps Willie. “It
hane wring his yellar neck!”

“Ay 1" agrees Oscar.

Even The Master siniles. although the oc-
casion doesn’'t warrant much. Then he seizes
the receivers and clamps ‘ent on, listening
in {everishly. He tunes fractically for a
few moments; then a fammt gleam of hope
comes to his eyes.

“I'm  getting something,” he says.  “It
sounds like a continuous hum. broken by
high and low notes. Some code—there’s 2
ligh—two highs—a low "

The Master keeps on muttering to him-
self while he’s writing down the message.
After two or three minutes the hum is gone,
and the sheet before Jerry is filled with highs,
lows and mediums. He immediately hegins
to translate; Willie and Oscar converses in
their own code white T takes charge as cap-
tain, engineer and boatswain. It's a great
lite on the ocean wave.

As we're nearing port Jerry comes outa
the cabin. :

“Any luck 27 T inquires.

The Master shakes his head. “Funny.”
he says, “1 can’t make head nor tail of it.
I'm afraid I'll have to Icavc it to the cxperts
at headgyuarters.”

I nods. “Will we be going out tomor-
row?" T asks.

“I should say so!” exclaims Jerry. “At
last we're onto something at least partly
definite.  Tell the hovs we'll need them. if
thev’ll come.”

Will they come? Shades oi King Knute!

“I bane find that fellar who call me
Swede,” growls Witlie. “T bane knock his

“Get that

call me dirty
I catch him I

vacuum |
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“I selected it for its high
insulating qualities

it cutsdown the
losses in the circuit’

Send for booklet,
“Building
Your Own Set”

Our new booklet,
“Building Your Own
Set,” giving wiring
diagrams, front and
rear views, showing
new set with slanting
panel. sets with the
new Radion built-in
horn, lists of parts
and directions for
building the most
popular circuits—
mailed for ten cents.

Rapion

HOSE were the exact words of a prize-

winner in a radio set-building prize con-
test, when asked why he used a Radion Panel.
Like thousands of others, he had found by
experience that there is nothing quite likz
Radion for real results.

Our engineers developed Radion Panels
especially to order for radio. Authoritative
laboratory tests prove that it has highest insu-
lating characteristics. Losses from surface
leakage and dielectric absorption are exception-
ally low. And low losses mean clearer recep-
tion, more volume and more distance.

FEasy to work—moisture proof—
resists warping

RADION is easy to cut, drill and saw. No
special tools are needed—just use ordinary
tools found around any home. You need not
have the slightest fear of chipping. Radion
resists warping. It’s strong. It’s moisture
proof. It comes in eighteen stock sizes and
two kinds, black and mahoganite.

Radio dealers have the exact size you want.
The use of Radion by the manufacturers of
ready-built sets is almost invariably a sign ot
general good quality in that set,

AMERICAN HARD RUBBER COMPANY
Dept. A5, 11 Mercer St,, ) New York City
Chicage Office: Conway Building.

Pacific Coast Agent:
Goodyear Rubber Company, San Francisco, Portland.

AMERICAN HARD RUBBER CO.,
Dept. AS, I1 Mercer St., New York City.

Please send me your new booklet. “Build-
ing Your Own Set.” for which I enclose
10 cents {stamps or coin).

hlock off.”
“Ay ! agrees Oscar.
Well, the next morning we're out by ten

The Supreme Insulation

’O'CIOCk; onto the hig-h seas b}‘ twelve, and P S | Bews) INEME e
the afterncon is spent wup aund down the near ANEL LA AGAPESS oo
coast, but with no results.  Of course, the Dials, Sockets, Binding Posts, Panels, ete. | .. .

Flving Dutchman ain't expected until after ’ ’ i ' City (7T S —

dark, but Jerry hopes to pick up some more
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Don’t Take Chances!

LOCK

your set!
[ TERE'S a remarkable bat-
tery switch! Not only

does it give sturdy, silent and
efficient filament control—it locks
your set, too!

There's no chance for anyone
meddling with your set—runaing
dewn yarnr batteries or burning
out yorur tnbes—when the key to
the Walbert LOCK-SWITCH is
in your pocket. Your set is {ocked
and off

A .
BATTERY
-SWITCH
Plust

R . Play safe! Put a Walbert
I. Easity installed LOCK-SWITCH. (the origiual
Eg"e hole mount- 15ckine hattery switch) on your

set tomite. It costs no more
than a plain battery switch! At
your dealer or sent postpaid on
receipt of purchase price.
Walbert LOCK-SWITCH
Silver plated SOC

2, Gompact — Ro-
guires less rogm be-
hind panel Wan any
other switeh.

3. Noigeless —Posi-
tive wiping contuct;
can’t wear out.

4. Shockproof—ghent Gold plated ... B3e
mounilng and key- Extra key with key ring
handle insulated, AttACHITIONt v v e ev i eee e 20c
% Sturdy, simple—  ;o8RERS AND DEALERS:

Can’t get out of or- b
der. Write for Discounts

WALBERT MANUFACTURING CO.
£23 Wrightwood Ave., Chicago, U. S. A.

W A L B E R T

LK S

Your Set Is Only
: As Good As Your Batteries!

assembled with infinite care from
first quality materials. Their LONG
LIFE is GUARANTEED.

Ask Your Dealer or Write Us.

E

Distributors Wanted

EUREKA BATTERY CO., Inc.

01 Wooster St. New Yorle City

M= OZ0ME
narrEmn=02

Insure your copy reaching you each month,
Subscribe to RADIO NEWS $2.50 a year.
Experimenter Publishing Co., 53 Park PlL, N.Y.C.

code. I'm pilot, ad infinitum, while The Mas-
ter figures in roots and logarithms and sines.
Oscar finally decides to coolk, so about hve
we has dinner. Shortly thereaiter Jerry
draws me to one side.

“I've a thin idea running through my
head,” he says. “I can’t explain it now, but
if things happen as they did last night—if
we meet the Flying Dutchman—will you,
il I'm not here, throw in this switch when
the ship comes nearest? I shall be busy
on the front deck from now on.”

“Sure,” 1 says.

So we cruises around while The Master
rigs up a peculiar looking aerial on the bow
of the launch. Knowing Jerry rather well,
I asks no questions, and Willie and Oscar

| can’t, so things is quiet.

By nine o'clock it's dark, and all eyes are
peeled. Neither The Master nor myself
thought we'd be lucky two nights in a row,
but we are. Rounding a point, we sees The
Flying Dutchman, just putling out of a
cove,

KLl
hoarsely.

I shuts off the power and we glides around
the point. The other ship, in order to pass

the motor, quick!” «calls Jerry

us, must come within a hundred yards from

where we're tryving to hide.

They sees us right away, and starts to
come out, lights flaring and crew - yelling
like 1nad. Then The Master yells {or me
to throw in the switch.

1 does, and to my_ utter surprise The Fly-
img Dutchman slows down and stops, right
i front of us. Then funny things begins
to happen.

As we brushes alongside the ship Willie
makes a grab for a ladder. I've iny gat

ready, expecting somebody to start fireworks,

but no! The crew just stands where they
are and calls us names! DI'm onto . them.
[t's too casy—there’s something wrong. Here

we are coming up the side of the vessel and

all they does is swear at us!

“It's a trap!” T vyells to Willie. “Come
hack 1" :

But Willie is seeing red. He climbs over

the rail and makes a bee line for the stern.

The big red-headed gink is still there, swear-
g all colors and styles.
moves an inch!
“Willie!” T velps, terrified.
It's a frameup!” .
But centuries of Norse blood are out to
seek vengeance. Willie is strong, extremely
so.  Although he ain’'t had no training as
either a-boxer or a fghter, if you happens

to be foolish enough to let him land on you, -
This .

well, wooden overcoats is in order.
red-head is game, all right.
an eyelash.

e, He don’t quiver
Willie’s fist comes into swift,

sincere and violent contact with the sailor’s

Jjaw, when
“Owww !
“What is it?” calls The Master, unduly

calm.

“Owww " yelps Willie. “My fst!”

Well, it's a case of but-you-oughta-see-
the-other-fellow. Willie's hand is cut up,
but the red-head's whole face is shattered.
And he stands there, still swearing!

“What the—"

Jerry laughs, triumphant. “I came to this
conclusion last night,” he says. “They're
wax dummies!”

I let’s that sink in a coupla megohms.

“D-Dummies ?”

Jerry laughs again. “When I found that
I couldn’t translate that message, I suddenly
decided that it wasn’t meant to be a mes-
sage. And it wasn't! That continuous wave
was a stream of power, fed by apparatus on
the shore!”

Willie's nursing his hand, but he gets that
much.  “What?” he asks.

“The high notes and low notes must have
meant turn right and left—but wait—Iet's
find out for certain.”

We takes a run intg the cabin.

14

Jerry’s

But nene of them

“Come back!"
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Loud Speaker
$8.50

Head Fhones
$3.50

Phono Unit

3 5;:9
$3.50

All Built Up to the Peerless
Standard of Quality — Not
down to a price. s

Write for Samples

UNITED RADIO CORPN.
115-117 Caledenia Ave., Rochester, N, Y.

]

The Famous Truly Portable

TELMACO P-i Receiver
Four Tubes Do the Work of 7

Coast-to-coast reception. Aerial, loud speaker, and
batteries self-contanined., Carry from rogm to rcom—
take it anywhere. Size 8"x10"x 18", Total weight only
261bs, Comple te with tubes and batteries, $125 099
$143.60. Reeceiver only . . . . . al

P-I Kit Saves You Money!
In response to a popular demand we now offer the
Telmaco P-1 Receiver in kit form. This contains all
parts, as built by us, including cese, drilied and en-
%raved panel, and illustrated instructions. $80 00
omplete kit . . . . . . ]
Ask your desler or write us, Descriptive folder free.
Radio Division :
TelephoneMaintenanceCo.

20 8o, Wells §5t. Dept. B,Chicago,IIll.

£ L8l DRy
Quality ‘Radio Exclusively % Established 1918

FOR ALL TYPES OF TUBES

THE ANDREWS
PADDLEWHEEL CON

A lgw-igss inductance. Improves
tonoe (quality and increases sig-
nal  strength  and  selectivlly,
Price, with hracket $3.00
RADIO UNITS, INC.
1300 First Ave., Maywoad, Il

Insure your copy reaching you each month.
Subscribe to RADIO NEWS — $2.50 a year.

Experimenter Publishing Ce., 53 Park Pl,, N.Y.C.
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right. T can see that without glasses. The
room’s full of radio equipment.

Willie and Oscar arc posted as guards
while The Masier and me goes over the
cahin.  Jerry's amazed, and I am, tou, after
he's explained what's what.

“Joe, it's nothing short of marvelous!”
he exclaims.  “There wuasn't a human being
aboard this ship!”

“All radio controlled?” 1 asks. “But
how 2"

“So far as I can deterruine, the ship was

regulated eutirely through this heavy power ‘

wave, although just how I can’t say until
I have iunvestigated further.”

We goes into the hold, Olled with ten-tube
whislkey the kind that needs no amplifi-
cation—and there’s more apparatus. The
Master finds it’s a special multiplex trans-
mitting and receiving outhit, used for re-
ceiving the profanity and relaying it to the
satlor-dummiés through a clever system of
automatic contacts. Jerry's still puzzled.

“But this doesn’t clear it up.” he says.
“In the first place, how could the persons
wito were doing the talking lknow what to
say, and (1 the second place how could this
station receive the voices without anyone
else getting it?  We tried every kunwn
means to no avail, and yet this oulht seems
to be wired in quite the ordinacy way.”

“And also.,” I puts in. “how w the devil
could they steer this ship?
the thing's possible, technically, as long as
the ship 1s 1o sight ol the operator. But
when the vessel gets out a coupla dozen
miles, how do they do it?”

Jerry s iles at my display of gray mat-
ter. “I'd been wondermg ahout that, too.
Offhand, I can’t say until I've traced the
wiring of the apparatus upstairs.

Oh, T lknow

vl take !

some time: - But it's certain that whoever

did guide this ship, isn’t on it and he most
certainly cbuld not see over a few miles in
davlight, let alone at uight.”

After hali an hour The Master decides
he can’t do much more until daylight, and
assistance arrives, so we shoves off ato our
own launch while Jerry dit-dats into head-
quarters for a cutter to come and guard the
clipper.

“You might turn off the switch I men-

tioned,” savs The Master. “It merely coun- |

teracted the wave as sent from the shore.”

I pulls the switelh and BANG!

The shock of the explosion almost capsizes
the faunch. When we gets to our feet, the
air i3 raining bits of wood, steel and glass,
aud there’s a beautiful hooch fog and sprav
all over us. The Flying Dutchman is no
maore.

It's a minute or so before we can get our
breaths. Waillie is the first to speak.

“Well, she’s gone!” he remarks.

I turns to Jerry. “What the deuce cavsed
that?”

The Master’s almost white.  “Good ILord
Joe" he gasps. “We came within an ace
of being blown to atoms !”

“Oh, we were safe,”” T says.
a good two hundred vards off.”

Jerry shakes his head vigorously. “Obh,
not now. Daon’t you see? The bootleggers'd
fixed a bomb to blow up the ship in case jt
was captured. All they had to do was stop
the power wave and the vessel would be shat-
tered. My counteracting wave held off the
explosion.”

We lets that rest for a little while. Then
I speaks.

“Well, we lound them, anyways.”

The Master nods. “We've destroyed this
ship, but we haven’t found out how it was
handted.  There’s nothing to prevent their
building another. The thing was extremely
clever—exceptionally so: but T can't figure
how they guided it or coantrolled the speak-
jllg.”

It there’s one thing that gets on Jerry's
nerves, it's to be unable to analyze some

“We were

The new Stromberg-Carlson
No. 3-A Head Set. Light
— comfortable — handy.
Poweriul Magncts, com-
bined with Layer Wound
and Layer lusulated Coils,
give extreme and lasting
sensitivity,

Price $5.50, including 35
oot forked cord which per-
mits use by two persons
at the same time.

Stromberg:

NOl 2—A
Loud Speaker

$17.50

Sweet-Toned

As a Chime of Bells

It is the exquisite quality of tone—
the clear lifelike reproduction of
either music, or speech, that charms
evervone who hears a Stromberg-
Carlson Na. 2-A Loud Speaker. Pro-
grams from either distant or nearby
stations come in on this Loud Speaker
with a volume which fills the room.

The extraordinary sensitiveness of
these instruments, their full volume,
and their fine tone quality ave possible
onlv on account of the Powerful
Magnets and the Powerful Coils used
in their construction. The magnets
show, in laboratory tests, an actual
“pick-up” of 214 1bs. The coils are
Layer WWound and Layer Insulated—
a construction which ensures that they
will stand up under the highest plate
voltages.

Stromberg-Carlson Loud Speakers
are the product of an establishment
whose voice reception and voice trans-
mission apparatus has been standard
throughout the world for over 30
years. '

Ask your dealer to give you a
comparative demonstration.

Stromberg~Carlson
Telephone Mfg. Co.

1060 University Ave., Rochester, N.Y.

Barlso

with Cord and Plug
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Stromberg-Carlson




The Radiogem, only -
The Gemphone, only -
Aerial Outfit, only -
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The Simelest Practical

Radio Set Made

$2.50

A Complete Radio Receiver
including Radiogem, Phone

and Aerial

The Complete Outfit Consists

of Three Parts
(One)

The RADIOGEM

The simplest radio outhit made—yet as
practical as Lhe most expensive. A erystal
receiving set that you can opevate and
enjoy even though vou kuow absolutely
nothing about radio, You reccive the
RADIOGEM unassembled, togcther with
a clearly written instruction book, which
shows you hosw to quickly and easily con-
struct the sct. using only vour hands and
a scissors. The outfit comprises all the
necessary wirc, contact points, detector
mineral, tube on which to wind the cotl.
etc., cte, The instruction book explains
simply and eompletely the principles of
radio and its graphic illustrations make
the assembling of the RADIOGEM real

fun.

" (Two)

The GEMPHONE

An adjustable, 1.000-chm phone com-
plete with 3.ft. cord-—the firat in¢xpensive
adjustable receiver made. The Gemphone
is of standard type and made of the very
hest grade of materials throughout. The
case i1s made of turned woaod, an exclusive
feature with the “GEMPHONE.” This
is responsible for its cxceptionally rich,
and mellow tone. Like RADIOGEM, the
GEMPHONE is sold unassembled. Our
Instruction pamphlet shows how to as-
semble it in two minutes, using only a
screw driver.

{Three)

The AERIAL OUTFIT

Consxstmg of 100 ft. of standard cop-
per zerial wire and two porcelain insula-
tors,

Complete Radiogem

Qutfits

1)

$2.50
1.00
1.00
.50

RAGEMCO

Radio Headauarters for the Finest and BEST Radio Tools

¢ landiest
sel of tools syer made
for Dadle Work by

¢ e e makers of (he

cemililEsaaa=g fonos CTANKIER”

Togls. It eontains the
w[(ﬂlmring: 1 Tachet
Sevow-driver. (% 1

long  holding all attachmenls; 1 Blade, 5% x :
Rlade, 3% x 14; 1 Rlade 215 x 343 1 Countersink: 2 Soc
el Wrenchies for al) small nuts; 1 Reamer Lo enlawo hules
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RADIO
= HANDI-
TOOL

Bends Bus Bar or

£ wire stvins  and

2 serapes wire,

g = S bores and reams
AT holes, ete.  Tool

consists of 4 In.
black japanned handle, to which Is attached wire bending

derice. with nickeled ferrule and 3 in. long iwo klded
reamer,
PRICE—No. 702 ... ... ..o i 50¢

in panel from % x % ; 1 Yrench, one end 3-16” suuure
or hex. for jack, other %" hex., ete.
PRICE per set—Neo. 700.......covviieiaiaiinnns $3.00

T h e lhavdwood
ndle is  lLcllow
to  store  drills.
Irgn frame, niek-
cled  parts, Dball

bearing three jawed clhinek holding and centering gecu-
vately vound shank dvills rrom O ig 3-1G, Lenszth of
drill, 12 inches.

PRICE—No. 303 ..............ovvunnn ceveren-..82.25

Set consists of “TLOCK-
GRIP” masler handle, 3"
% long, black Rubbevoid fin-
ish wilh steel chuck, nicke!

plated, buffed and with the fellowing 8 tools: Naww, Lrad-
awl, large screwdriver, file, scratch awl, gimlet, reamer,

chisel, small screworiter. Each tonl of fire steel. drop
forged tempered, harvdened, and nicely finished. Net comes
in Jeatheroid box willl iray.

ICE—No. 703 ........ ... ..l $1.85

WIREBENDING
TOOL

Tor  making eves, loops,
bends, and offsets on Bus
Bar wire. Wih this device
ony TRadio Constructor ean

= v wire his sel to eompare fav-

SCREW STARTER
and DRIVER

Folds any serew by ils slot
with o fiem orii, makes it easy
to pluce and sturt serews in dificult places,
Just the tool for the Radio Construetor.  All
parts hieavily mocgu_le(l and putished,

orably with any faetory 1nade sef. v ta use and more

rate than pliers.  Tall dirvo(inlllusL in hox. XMude of
v steel. blued and finished.
PRICE—No. 203 ... i e et $1.00

CIRCLE CUTTER

Fspecially designed for the Radio
Construetor. RMlade of the finest
material and equipped with the
highest grade hjrh steel cutting
bits, Tt does three things at cnee,
Tt drills its own Dilot, euts out
plag and puts head or seroll
avounrd the hole in one operation.

o RADIO
ML pRiLE SEr

F 3 ‘H‘ ]]‘]‘ ‘]]' ‘l- T Composed of 19 straight shank
1 twist avills. Attlex_all hand
and hreast dvills. The selec-

—_ tion of these rills has been
especlally made for Radlo Coostructors and ‘ consists ol
the rlollowing sizes: 1-16, 3-64, 3-32, 7-64, 1%, 9-64,
5-32, 11-64, 3-16, 17-64. Drills are mounted on white

Holland Linen with sizes clearly marked,
PRICE—No, 305 ..c.oouveinnnnnenn i oL $1.25

Cufs holes % to 4 in. in dian.
PRICE—Ng. 402 ........ $3.00
401, Same tool but smaller and
not flted with bead or seroll in
ote operatlotr.

PRICE—Ns. 40!

ELECTRIC SOLDERING IRON

A perfect tool for Radio Work. Operates either on 110-
voit A.C. or D.C. The heat elewent is of Niehrome,
which prevents overhealing and assurves Ihe desived even

temperature.  Size of lron, 10% in. lons. A 4-ft. covd
and plug is furnished. ,
PRICE—No. 800 ceaeeriaena 82,00

Iisperially desianed for Radlo Worlkk by the makers of the
famous ““Yankee” Toels. A beautiful balanced, small.
powerful dill with 4 to 1 ratio of geavs for speed. Spe-

cial chuck D-32" eapacily, to take larzest drill, wnostly
furnished with drill ov tool sets. Length over all, 9% in,
Weiaht 114 Ibs,

PRICE—No. 302 .................0 veas ..82,75

Cansists of handle with hol-
and three interchangeahle
The hexagon sockets

Throe-in-One Nut Wrench.
Jew stem 0 inehes In length
snckets fitting povular sizes of nuls.
arlp the nut solidly.

300, e AP 1.1

WIRE CUTTER

Combination Plier, Wire Gutter, Wire Former and Wrench.
Drop lorzed, slender but exceptlonally sireng. 6§ in. long.
PRICE—Ng. 202 ............... ... . . . iiveen. 75¢

PRICE per czet—No,

Side Cutting Wipper, Lap Jeint. For cutting all kinds of

wirg, Jaws havdened and oil tempered. Nutural stecl
fnish with polished jaws. Length 6 inches.
PRICE—No. 200 ... .cciiiinininiiiinannnans PR 411

Leng Sharp Nose, Side Cutting Pliers. .Just the pliers
for the radio construector. Bends ané culs all kinds of

soft wire. Nose 1% inches leng, black body, polisher
jaws, Length 5% inehes,
PRICE—Np, 200 ... e PR 75¢

Order all tools hy order number.

All goods are shipped frce of transportation charges to all parts of
the United States and posscssions the same day as the order is received.

MONEY REFUND GUARANTEE

If vou are not satisfied money will be refunded on vetwrn of goods.

\The RADIOGEM CORP., 66-R W, Broadway, New York /
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scientific fact. All the rest of the way into
port he's cranky as a flivver and it takes
all my persuading powers and Willie's strong
arms to pilot him into a small sailor’s café
for a bite to cat. The Master is plain, good,
old-fashioned, peevish; he gulps his coffee
just as if he'd never known which spoon to
use on the eighth course. Me, I'in amused.

“Say, Jerry,” I asks, “have you solved it
vet?”

“Aw, shut up!” growls The Master.
Really, it's such a novelty to see his serenity
ruffled that I sorta teases him along, We're
in one of a string ofssmall hooths, a kind

f breakfast nook effect, with curtains and
low partitions, with Jerry and me on one
side and the Herring brothers across from
us.

There’s another party of sailors in the
booth back of us, talking low and angrily,
and between them and The Master I'm en-
joying mysclf to the hilt. Honest, it’s a
pleasure to be in such congenial company
after a season in close contact with your
family.

Suddenly Willie utters a hig, explosive
oath and hops onto the table, making a nose
dive over the partition into the next hooth.
Oscar follows. So does pandemonium.

I ain’t seen such a swift and sure milling
since coherers was an essential. Willie and
Oscar, although they ain't boxers—well,
within two minutes there’s four guys laying
on the floor, knocked cold. Willie's steam-
ing over one of them.

“That’s him!" he yelps. “He bane call
me dirty Swede! I know his voice!”

“Why, vou're mistaken,” says The Mas-
ter. “Now we're in for it—"

He shuts up like a clam and bends over
the chief victim. Closely he scrutinizes the
gentleman’s map and then consults a photo-
graph. A smile slowly comes to Jerry’s
face, topped by a shout af pure jov.

Solved!" he vells. “Solved!”

“Explain,”
necessary in frout of the growing crowd.
“Whadda ya mean, solved?”

Jerry bhands me the photo. Sure enough,

I demands, fecling a bit un- |

it's labeled Martin Pemberton, alias Marty -

the Soak, wanted for violation of about
everything on the list, most recently of big-
time bootlegging.
“Nice,” I comments.
help us so much?”
“Loolk at his clothes!” cries Jerry.
at his clothes!”

“Where does this

“Look

I does. Then the dawn comes up like
thunder.

“Well, I'll be—" I gasps. “An aviator!”

“Everything's expfained!!” gurgles The
Master.

“But how—"

Jerry waxes enthnsiastic,.  “You see, by
use of a heavily muffled plane they could
drop down to a comparatively short distance
from the ship. Without lights on the plane.
supplemented by the inverted floods on the
ship, together with the racket the sailors
made, no one would be able to detect their
presence. That accounts for the low hum
we heard just as we passed the vessel. It
was the exhaust of the ’plane.”

“But the voices—how was it we couldn’t
hear them on our radio?”

Jerry laughs. “Well, we could have—at
one time. You see, by what must have been
marvelously delicate instruments, coupled
with a closely directed aerial, they were able
to confine the waves of speech to an area
perhaps not exceeding a hundred yards about
the ship. They logically deduced that any-
one coming within this radius would be so
flustered as to forget to listen in. They
were right. We forgot to. By use of tele-
scopes they were able to see what was going
on and supplied words to fit the setting.”

“That accounts for Willie being called
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The Famous
and
Old Reliable
ATLANTIC &
PACIFIC RADIO
& AUDIO
FREQUENCY

TUBE

USED AS
DETECTOR OR
AMPLIFIER

Scientifically
Constructed

NOISELESS—
TIPLESS—

Y LONG LIFE—

Ask any user, he will tell of its
merits. The greatest tube known
for DX reception. Enormous vol-
ume without distortion. Low bat-
tery consumption—uses 14 ampere,

5 vaolts.
Price $3.00

Mail Orders Given Prompt Attention
ALL TUBES FULLY GUARANTEED
FREE QOur Research Department de-

sires statistics regarding re-
sults obtained by long and constant users of
A & Tubes., For complete and satis-
factory information and statements from
hovafide users of our tubes for four years
or longer we will furnish Free of Charge
5 NEW TYPE A. & P, TUBES.

ATLANTIC & PACIFIC RADIO
CORPORATION
223 West 34th Street, New York City
THE PIONEER OF RADIO

RADIG .CORR

]'INUS

$2.00
In Canaba i
LSS

You Can Improve any

Reflex or Crystal Set «with the

CARBORUNDUM DETECTOR

UNIT

SI—IARPER tuning —clear, true reception —increased se-
lectivity —greater distance—perfect rectification. .

Made only by
The Carborundum Company, Niagara Falls, N. Y.

New York, Chicago, Boston, Philadelphia, Cleveland, Detroit, Cincinnati
Pittsburgh, Milwaukee, Grand Rapids

Carborundum specially made and tested for radio
putposes exclusively makes possible the success
of this remarkable detector unit.

L~ City

No need to search around for a sensitive spot—no adjustments. "
The Catborundum Detector is fixed, permanent, laboratory- ’
tested. Itcan’t burn out. It can’t get out of order.

The
" Catborundum
Company
Niagara Falls, N.Y,

o Please send
by
o >Carborundum Detectors.
~ Remittance enclosed.
Namp
Street
Stace
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GEARED ~80tol

NoBack Lash|
NoWobble

PUT THIS DIAL ON
YOUR PRESENT SET

for the closest possible tuning. Accuratunes are
actual micrometer tuning controls, geared 80-1
ratio for hair splitting adjustment, Give great-
er efficiency than any vernier condenser, ver-
nicr  aftachments or any other tuning device.
Iudispensable on all Super-Ieterodynes. TFit all
standard condenser shafts. Tlush panel mount-
ing—no cutting of condenser shafts.

Price $3.50. At your dealer's—otherwise send
purchase price and you wiil be supplied postpaid.
Write for descriptive circnlar
MYDAR RADIO COMPANY
9.F Campbell St., Newark, N. J.

Radio Ltd., Montreal, Canadian Representatives.

G. E. Marhajx, 27 Anning St., Londen, E.C.2, Enqlish Fep.

ACCURATUNE

Resrsreneo AT LI 5. a7, OFF
MICROMETER CONTROLS

. Alternatin
e Cur rent onthe

“A” Circuit

of your

b R_eg!;ex Radio
me| aseo“AC” Attachment

EPLACES the bothersome, acid-spiiling
slorage batteries or costly dry hatteries. No
objectionable hum, volume and clarity samc as
hattery. Current consumed, 3 walls per hour.
TFor ““A” tubes only. Will not become ineffi-
cient with use. Life indefinite. Can be installed
by anyone. For Two-Tube REFLEX only.

Complete with reducing transformer LASCO
“AC” Attachment and complete instructions for
mstalling and operating.

Postpaid any place in
U. 8. on receipt 0f$6-00
Manufaetured by

LOS ANGELES SALES CO., Ine.
Los Angeles, Calif.

1211 W. 6th St.

The MOZART GRAND CO.
Manufacturing fine

Radio Reproducing Apparatus

at 235-49 Elizabeth Avenue,

NEWARK, N. J, U. 8. A,

'HUDSON-ROSS

Largest exclusive Radio

Jobbers in middle West.
Write for discounts.

: .]l?_;g’) W. Madison St. Chicago

a Swede,” T grins. “You sec, Willie, from
five hundred feet up it ain't no easy matter
to pick nationalities.”

“Ay,” admits Willie.

We all have a good chuckle.
solved,” T says.

“Solved by Willic,” adds The Master,
offering his hand to that individual. “Any
reward coming from this goes to vou.”

It takes a few moments for Willie to get
things straight, but then he's all smiles. “I
say I solved him!” he declares. “I bane
kinock his dirty block long ways off.”

The police comes in and drags out the
prisoners, while Jerry sets ‘em up to the
house.  All is merry.

“Say, Willie,” T asks, “whatcha gonna do
with that reward?”

“Well,” he replies, scratching his head, “I
bane think I buy me a radio and get more
rewards.”

I laughs. “Nix, Willie,” T says.
to your pole.”

All of which goes to prove that might is
right if you have might in your right—or
feft. Get me?

“Well, it’s

“Stick

Radio and the
Copyright Probiem

(Continned from page 2046)

I I T RITATE tad

has expired, but audiences demand up-to-
date music as well as the popular songs of
the past. So it is praciically necessary for
artists performing at broadcast stations to
resort to newly copyrighted music. Bui here
comes the difficulty. If I buy printed sheet
music, the possession of the tangible prop-
erty does not vest in me ownership or con-
trol of the thought and creation of the
author for any other than my own and
others private enjoyment. May 1 legally
sing that sclection, which I have learned
from the shect, into the radio apparatus for
the enjoyment of an unknown and unseen
audience?

The opinions of the Federal Courts are
conflicting. In 1923 it was held that broad-
casting from a department store was a per-
formance for proht. I.. Bamberger & Co.
conduct a department store in Newark, N. J.
It also hbas instituted a radio depart-
ment, selling radio equipment of all sorts.
This company also conducts a broadcast sta-
tion (WOR) from which vocal and iustru-
mental concerts and other entertainment and
information are broadcast. The station pev-
formed “Mother Machree” and the owner
.ol the copyright claimed the copyright was
mfringed upon, and sued for relief. The
District Court granted the injunction. Judge
Lynch held that this was a public perform-
ance for profit {or the following reasons:

1. The defendant charged the cost of the
broadcast station against the general ex-
penses of the business, 2. While the Bam-
berger Company <oes not broadcast the sale
price of its wares, it does broadcast a
slogan, “I.. DBamberger & Co.,, one of
America’s greatest stores, Newark, N. J.,” at
the Dbeginning and end of each program.
3. If the purpose had been eleemosynary,
for charitable purposes, and not for profiy,
it is likely that it would have adopted some
anonymous hame or initial,

PUBLIC PERFORMANCE?

Other IFederal Courts have held that the
act of broadcasting is not a public perform-
ance. In the fall of 1923 the American
Automobile Accessories Company, of Cin-
cinnati, a manufacturer of radio receiving
sets and parts, caused the rendition of
“Dreamy Melody” by meauns of singing and
an orchestra to be broadcast from its station
in that city. . The owner of the copyright,
arguing that this was a public performance
for profit under the Act of 1909, petitioned
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Prices Smashed!

Quality Not Sacrificed

Here is real battery
quality, guaranteed to you, at
prices that will astound the en-
tire battery-buying public. Ord?r
direct from factory, Put the Dealer's
Profit in your own pocket, You Actvally save
much more than half, and so that you can be
convinced of true quality and performance, we

€782 Writien Two-Year Guarantee

Hereisyourprotection! Noneed totakeachance.
Qurbatteryis right—and the priceis thelowest
evermade. Convince yourself. Read the prices!
Special 2-Vo!t Radio Storage Battery, $3.75
Specizal 4-VoIt Radio Storage Battery, 6.00

&-Volt, 50 Amp, Radio Storage Battery, 7.00
6-Volt, 80 Amp. Radio Storage Battery, B8.00
6-Volt, 100 Amp. Radio Storage Battery, 9.50
6-Volt, 120 Amp. Radio Storage Battery,11.30

6-Volt, 140 Amp. Radio Storage Battery,13.00

We ask for no depogit. Simply send name
and address and style wanted. Battery will
be shipped the day we receive your order
Express C. 0. D, subject to your
examination on arrival, Our
guarantee accompanies
each battery, Weallow 6%
discount for cash in full
with order. ¥You cannot
lose! Act quick. Send your
order today—NOW,

Arrow Battery Co.
1215 South Wabash Ave.
Dept. 6 Chicage, 1,

What is prostate gland_disorder?
Why does it come te 65% of all
men past o certain middle age? Are you
a vielim? Why does it eause sciatica,
aching feet, back and legs, freqoent nightly rislngs? Amaz-
ing Look written by 2 member of Lhe Awmerican Society for
the Advancement of Seience answers all these questions and
tells of a wonderful new method thal has already glven re-
lief to more than 10,000 men—rvestored the prostate gland
to its proper functioning without the use of drugs, electri-
clity or lessons. For a limited time you can get a copy of
ihls Look, free, by simply writing a request to the Electra
Thermal Ce., 6045 Main Street, Steubenville, Ohio, the
concern that is distributing this book for tke author. Ne
obligation, but write ouick for the edition is limited.
{Western offlee, Dept. 60-K, 711 Van Nuys Bldg., Los
Angeles, Calil.)

FAHNESTOCK CLIPS

The Perfect Radio Connect:rs — A-e 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 Qffice USErs.

FAHNESTOCK ELECTRIC COMPANY

Long Island City

Send for TUSKA Catalog

Investigate unique Tuska Receiv-
ers before you decide which set to
buy or build. Write for latest
Tuska catalog giving hints on tun-
ing. deseribing astonishing per-
formance of Tuska sets, listing
these famous receivers and parts.
Sent FREE! Address Dept. 5-U.
The €. D. TUSKA €0., Hartford,Sonn,

PATENT - LAWYER

PATENTS &=

Patents, Trade Marks, Copyrights, Patent Litigation

Handbook for Inventors, ‘' Protecting, Exploiting
and Selling Invenrions,”” sent upon request.

7USKA

[ TRAOE MARK
FLGUSPATOFF.

C. L. PARKER
Formerly Memher
Examining Corps,
1. 8. Patent Office.
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for an wjunction resiraiming the Automotive

Accessories Company from further render-
mg this composition by radio.
The Federal District  Court, speaking

through Judge Flickeniooper, dismissed the
case on the ground that this was no public
peviormance far prolit.  The argument of
the Court may be briefly summarized:

1. A strict construction of the statute is
necessary,  The law must be read according
to the natural mmport of the words used.
Radio broadcasting was not within the mind
of Congress when using the term “perform
publicly for profit.”

2, In order to be a public performance in
the sense in which Congress intended (he
words, there must be an assemblage ot per-
sons.  "We simply feel that the rendition
of a copyvrighted piece ol music in the studio
of a broadcast station, where Lhe public
are not admilled and cannot come. but wherc
the sound waves are converted mio radio
frequency waves and thus transmited over
thousands of miles of space, o be alb last
reconverted mto sound waves m the homes
of the owners of receiving sets, 15 no more
a public performance in the studio. within
the intent of Congress, than the periorated
music roll which enables the reproduction
of copyrighted music, by one without musical
education, is a copy of such music. A pri-
vate performance for profit is not within
the meaning of the Act, nor is a public
performance without profit.  All contem-
plate an audience which may hear (he rendi-
tion itself through 1the transmission of sound
waves, aud nat merely a veproduction of the
sound by means of mechanical device and
clectromagnetic waves in ether. The auditor
listening in” at Indianapolis. Cleveland or
Chicago would be surprised to learn that he
had. that evening, attended a public per-
formance i Cincimnan.”

The third important decision to be noted
is that of Remiclk vs. General Electric Com-

pany., The General Electric broadcast sta-
tion (WGY) at Q.<:henecl<1(l) N. Y. had
broadecast the song “Somebody’s Wrong,”

the copyright vf \vhich belongs to the Jerome
H. Remick Company. The plaintiff pet-
tioned the United States District Court of
the Southern District of New York to en-
join the General Electric Company from
further rendering this song by radio.

The Court, speaking through Judge Knox.
refused to grant the petition on the grounds
that the miringement of the copyright, if
any. is comuhitted by the performer and
not by the owner of the broadcast station;
the performer, it entitled by license to use
the copyvrighted music in any way, may ex-
tencdd his audience without incurring any
further hLability.”

So far as the practical resuits are con-
cerned. the broadeaster of the authorized
performance of a copyrighted musical selec-
tion does little more than the mechanic who
rigs an amplifier or loud speaker in a large
auditorium to the end that persons in re-
mote sections of the ball may hear what
transpires ou its stage. Such broadcasting
merely gives the performer a larger audi-
eace and is not to be regarded as a separate
and distinet performance of the copyrighted
composition on the part of the broadcaster.”

A CONFLICT

Thus it is apparent that the Federal Dis-
trict Courts are in conflict. It is generally
admitted that most of the broadcasting per-
formances are for. profit—nor for a direct
gain, it is true. but for indirect proft. such
as building up gondwill and maiantaining the
sale of receiving sets and parts. The owner
of a broadcast station hopes. no matter
what his business, to keep his name con-
stantly before the public. The big problem
s this:  Is a hroadcast performance a
public performanee. as intended by the
framers of our Copyright Act?

HAMROC ——
BT HARKN K
tM TR K r\ N

TELARAYYE AN REAAR A ek

1 tm‘rruvmu:zr.'un:-r-

Price complete

335

| Five-Tube Volume and Distance—Reflex Clarity

Here's a powerful little set! Two
tubes do the waork of five. Cuts Bat-
tery cost 60%. Gives consistent loud

is the result of months of investigation
by Shamrock engineers.

Every part Included in the licensed Sham-
rock-Harkness Kit has been especially de-
signed for this circuit, carefully balanced
to give maximum results. Avoid all imi-
tations, The genuine Shamrock-Harkness

SHAMROCK MANUFACTURING CO.
Dept. 37-E, Market St,, Newark, N. J.

SHAMROCK

(_ FOR SELECTIVE TUNING )

The set for the masses
as well as the classes

speaker reception within a radius of
1000 miles—and we don’t mean may-

be! The

Shamrock-Harkness Two-Tube Reflex

parts are backed by unconditianal
guarantee!
Also amsk to see the improved

SHAMROCK-HARKNESS

THREE-TUBE GCOUNTERFLEX $3950

The Wonder Set

our

SHAMROCK MFG. CO., L]
Dept. 37-E, Market St., Newark, N. J. 1

1 I enclose 10 cents (U. 8. stamps or cein)

¥ for copy of “Shamrock Radio -Builders M
1 Guide Book” containing diagrams and com- 1
] pletc 1llustrauons for bmldmg 10 sets at g
: prices ranging from $15 to $50.

1

fammm = mm

KEYSTONF
'ARRESTERS for
LIGHTNING PROTECTION

[ ELECTRIC SERVICE
SUPPLIES COMPANY

Phila.—New York—Chicago

HERCULES

ﬁ E RZE e(LM QMSIOa ST write for
. Mas )
40 Ft Mast §75 literature
0 Ft. Mast $45 and
Al steel construction comnlete
wilh aur wires and masthead FREE
pulley.  We pay the freight,
S. W. HULL & CO.. Dent. A6 Blueprint
2048 E. 70th St., Cleveland, 0.

Radio Instruction
by Experts

Radio Operating Radio Mechanics
Resident and Home Study Courses
Send for Illustrated Booklet

Y. M. C. A. RADIO INSTITUTE

158 East 86th Street, New York, N. Y.

GO into the RADIO BUSINESS

We specialize in Equipping New Dealers with
entlre stock—advice free.
Send for Qur Radio
CATALOG & BARGAIN LISTS
IV holesale Oniy
MANHATTAN RADIO COMPANY
112 Trinity Place New York City
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The Boy’'s Electric Toys

100
Fundamental Experiments
in One Electrical Outfit

The Buy's Electric Toys contains: Ensugh material to make and complete over
twenty-hve different electrical apparatus without any other tools except a screv-
driver furnished with the outfit.  Siudent’s chromic plunge battery, compass-
galvanometer, solenoid, telephone receiver, eleciric lamp, ete. Enough various
parts, wire, ctc., are furnished to make the following apparatus:

Electromagnet, electric cannon, magnetic plctures, dancing spiral, electric
hammer, galvanometer, voltmeter, hook for telepicnz receiver, condenser, sensitive
microphone, short distance wireless telephone, test storage battery, shocking coll,
complete telegraph set, electric riveting machinz, electric buzzer, dancing fishes,
singing telephones, mysterious dancing man, eleetric jumping jack, magnetic
geometric figures, rheostat, erratic psndulum, eleciric butterfly, thermo-electric
motor, visual telegraph, ete., etc.

With the instruciion book we furnish one hundred experiments that can be
made with this outht, nearly all of these being illus:rated with superd illustrations,
No other materials, goods or supplies are necessary.

PRICE

el ELECTRGY

Instruetion Rook

CONTANNG
A TREATISE ON ELEMENTARY
ELECTRIQITY
Lad

L00 Electrical Experimenta

KO Bi PLRFOANED €TTH
“Zhe Boy 8 Elertric Tays™

CTRO IMPORTING co,
MANVPACTVRIAS
N ST NEW YORK, U & A

B 3 et o £ 1

to use at once,

ping weight
pounds.

Qutfit.

The outfit con-
tains 114 separatc
pieces of materiaf
and 24 pleces of fiu-
ished articles ready

The size over all
of the outfit is 14 |
X 9 x 23%. Ship-

“The Boy’s Elec-
tric Toys” outfit as
described, $7.00.
Immedlate Shinment.

instruction Hook

‘CHEMISTRY

o
c HFKE— ylll E IA L

EXPERIMENTER
pytimiriey
THEE.1 Co. LABORATORT QUTHTY

Chemistry Outfit

Embracing Over 100 of Nature's
Most Startling Experiments

Think of it, fellows! Here is a veal chemistry
outht with regular chemical apparatus that performs
those fascinating, actual chewmical experiments. This
outfit is not a toy, put up merely to amuse, hut a
practical laboratory set, with all the chemicals,
apparata and reagents necessarv to perform real
work and to teach the beginner all ths secrets
of inorganic chemistry.

The outht consists of 44 Chemicals and Reagents
all . P. put up in appropriate wooden hoxes, glass
bottles, and hermetically closed jars. The acids are
put up in glass bottles with ground-in glass stoppers,
and there is a sulicient gquantity of chemicals sup-
plied (mestly one to two ouuces) to make dozens
of cxperiments with each.

The apparatus furnished are all of the best obtain-
able make and of standard laboratocy size and shape.

The Instruction Book is ¢ real Chemistry Course
for the Beginner. Some of the {‘ontents are:
Division of Matter: This i1s a Treatisc on Elemen-
tary Chemistry and deals with the theory of the
Elements, Molecules and Acwoms, ete. Chemical
Nomenelature: This explains in simple language the
derivation of the chemical names of tbe elements
and their compounds, There is a chapter on Lab-
oratory Operations; Glass 1Vorking, First Aid; Fire
Lutinguishers; Lxperimenters’ Aphorisins, ete.

A good part of the book is devoted to Weights
and Measures, Tle Metric System, The English
System and the U. S. System are fully explained.

The following tables are furnished: Symbols and
Atomic Weights of the IElements; Measures of
Weights, Volume, Capacity and Length; per cent
solutions; Cnuversion of Measure expressed in
parts; poisons and their antidotes; technical and
common name of chemical substanccs; formulas for
cleaning various substances, etc., etc.

Price $7.00 Complete

Pleasze

]

¥

L

1

1

I -

B Name .........
| §

: Address.........
1

SEND NO MONEY

We have so much confidence in these sets that we desire to ship either one to
vou hy express C.0.D. with the privilege of inspection.
on approval, It deoes not cost vou one cent to take a good look at whichever outfit
vou want, and see if it comes up to vour expectations,
man $7.00, plus express charges. If not, yvou need not accept it, and we will pay
the return charges as well. .

ELECTRO IMPORTING CO., 233 Fulton St., NewYork City

r------------------n--=-nwmn—--n---us-n--u=-:‘

RN 5

ELECTRO IMPORTING CO,, 233 Fulton St, New York, N. Y.

send me [ “Boy’s Electric Tovys” [ ““Chemistry
Tf I decide o keep the outfit I will pay the full price
upon delivery.

............... City and State. ... .. ... ... .cunen

o o o P £ O o e o

In other words, we slip

I it does, pay the express
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The final adjudication of this question lies
with the Supreme Court of the United
States. The Copyright Law of 1909 is very
general. It merely savs “publicly perform

- {ur profit,” without mentioning any specific
type of performance. Congress evidently
saw that a public performance of the future
might not be the same as a performance in
1909, so it couched the statutc i general
terms.  “It is a general rule,” says Suther-
land, in his boolk on Statutory Construction,
section 589, “that courts must find the in-
tent of the Legislature in the staiute itself.
Unless some ground can be found in the

statute for restraining or enlarging the
meaning of its general wards they must
receive a general constructinn; tie courts
cannot arhitrarily subtract {rom or add
thereto.”

Congress has power -to regulate interstate
commerce. The founders ot uir government
probably never dreamed of the railroad, the
telephone and telegrapl, and the airplane.
vet one by one these instrumentalities have
been, and are being, subjected to Federal
regulation under the Commerce Clause.

The settlement of the copyright problem
1% an important matter ot public policy. The
problem is legislative rather than judicial.
It is up to Congress to determine the rights
of the owner of the copsright. The Courts
interpret the law as it 15, but Congress may
change a statute so as to include broadcast-
ing, if the courts say it is not included. or
st as to exempt broadcasting, if the Supreme
Court should decide that it is covered by
the present law.

In order to settle this question, Senator
C. C. Dill, of Washington, introduced inta
the iast Congress bill No. S2600, which was
intended to amend the copyright law by
cxempting the radic and the telephone from
the operation of its provisions. The im-
portant change in the liw comes near the
end of section I:

“And provided further, That the copy-
right control shall not extend to public per-
tormances, whether for profit or without
profit, of musical compositions where such
performance is made from printed or written
sheets or by reproducing devices issued under
the authority of the owner of the copyright,
ur by the use of the radio or telephone, or
both.”

Let us examine the effects of this bill.
If it should be enacted I would have the
right to purchase sheet music or a phono-
graph record and have it plaved in the
public dining room, or in the auditorium of
a theatre, or in a broadcau station without
extra charge. The theory of the amend-
ment is this: When 1 buy a sheet of music
nr the device for mechanical reproduction,
[ include in my purchase price an amount
sufhcient to pay the rovalty accruing to the
author or composcr. He has alleadv then,
received one fee, which is all the law OuD‘llt
to grant. It was never the intention of
Congress that the composer should have the
double right of selling his product to the
public and then followmcr it up and requir-
ing further payment every time it is played
in public. This is the theory and purport
of the bill.

THE BILL’S ARGUMENT

The arguments for this bill may be briefly
summarized as follows

In the first place it will free radio broad-
casting.  On account of the great expense,
the lack of direct income, and the mstab:lity
of this new public utility, the proprietors of
these stations cannot afford to pay rovaltics.

In the second place, it is unjust to permit
the owner of a COD\’[’IO'ht to collect two
fees for the same service. The owner of
the copyright has already gotten his just
dlesert from the rovalt\ included in the
price of the record or sheet of music.

Broadcasting a new piece of music tends
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General Theory of the Toro-Tran

Figure 1 shows how the field of the ordi-
nary coil extends inta space and increases
losses due to stray fieid. anu re 2 shows a
‘*double serigs"’ wmdmg whlc rescnﬂs the
field sorme ewhat.

serfes’” wmdmg and ﬁeld slmost enciosed.
lo Figare ¢ [the Tore- Tran] the freld is entire-
Iy encloged and the losses due to stray fields
are eliminate:

Note that a stray alg‘nal pagsing through the
coilat “*X*’—not introduced from the aen Lar
the tube~fs balanced out at ''Y" & re-
versed pu]ant%z of the wmd ng. Th|s rejects
undesirable signals while the ~concengrated
internal field buv!ds up the tunerl signal, Hence
mzXimum distance zad selectivity.

—and now the TORO-TRAN!

CARDWELL, whose pioneer “low-loss” condenser established new
standards of radio efficiency, is now introducing the Toro-Tran*— the
1deal balanced coupling inductance for all radio frequency work.

% TRADE MARK
Registry applied for

The Toro-Tran eliminates signal energy
picked up by ordinary ceils from nearby
stations. It eliminates magnetic feed-
back in multi-stage radio frequency cir-
cuits, thus removing the most active
factor in causing howling and distortion
and thereby increasing selectivity and
distance. It rejects almost entirely the
interference effects caused by electrical

power machinery, elevators, door bells,
arc stations, etc.

The Toro-Tran winding confines the
field to the inside of the coil, a small
area, and thus avoids one of the greatest
causes of loss known to radio receivers —
that of stray magneticfields whichresultin
the absorption of signalenergy and reduce
the efficiency of the receiver tremendously.

Note these unusual advantages in assembly and operation

1. Compactness. The coils do
not require spacing or angular
mounting. They occupy less
space than your condensers.
2. Permit exact nullification
for tube and stray capacity
without guess work or tedious
testing.

3. Closed magnetic field elimi-
nates magnetic feed-back in
tuned radio frequency am-
plifiers. coil.
The Toro-Tran has a lower “‘circuit re-
sistance”” (i. e. effective resistance as as-
sembled in a set and not as isolated in
the laboratory for theoretical measure-
ments) than any inter-stage tuned trans-
former made and has a correspondingly
higher amplification factor, its ratio ex-
Ceeding ten.

To appreciate the many remarkable
advantages of the Toro-Tran writé for
our two frec booklets: “ The Torodyne
Circuit” and “The Most Interesting
Radio Frequency Transformer Ever In-
vented.”

Toro-Trans are ready to mount in
any tuned radio frequency circuit, Re-

4. Low distributed capacity
due to air spacing of each wind-
ing and to low voltage-drop
per turn of small diameter wire.
5. Maximum  coupling
high ratio of voltage increase
due to concentrated field with
zero leakage,

6. Absence of all supporting
insulation in the field of the
This is one of the great-

est loss factors in the ordinary
circuit and is not remedied by
““skeleton ™ or so-called “‘low-
loss”’ windings.

7. Ease of neutralizing oscil-
lation due to tube capacity by
mcans of rotating control
which anyone can ‘‘balance.”
8. Low capacity between pri-
mary and secondary, affording
maximum transfer of energy
to succeeding grid-circuit.

and

Trans. You will be astonished with the
results, Most .00035 mfd. variable con-
densers will tune them, but by using Card-
well Condensers you get maximum
efficiency.

Order from your dealer or direct

CARDWELL TORO.TRAN WITH
BALANCING POTENTIODON. -$ 4.00

Cardwell .00035 Condenser for tuning.,, 4.735

Cardwell .00035 Vernier Condenser. ©.25

Cardwell .00035 Dual Condenser (two-

: inone).................. caresas .

Cardwell .00035 Triple Condenser (three-
IM-OMEY. . ihewmaisi e e 12.00

Cardwell Audio-Trans (compound audio
transformers) .. ........ . ... ... .. 10.00

The Allen D, Cardwell Mfg. Corp.

81 Prospect Street, Brooldyn, N, Y,

place your ordinary coils with Toro-
Battery

Valley Chargers

The Charger With
Ten Points of Superiority
Mfzd. by Valley Elech-ichu..

St. Louis, Mo. Sold by
Radio Dealers Everywhere.

A FASKET-WEAV.
LOOP AERIAL

Gives winter reception with no reduction in
distance. Folding Loop. Ask your dealer.
BODINE ELECTRIC CO.

2250 West Ohio Street Chicago, 11,

POTENTIOMETERS
Ilz)st Dependable Made

BIG SAVINGS

On All Standard Sets and Parts

Dealers and Builders—Write for Quotations,
You'll Find Our Prices Mighty Low.

BROOKLYN RADIO SERVICE CO.
Myrtle and Classon Aves., Brooklyn, N. Y,
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ATLAS MATCHED TUBRES
INSTRUMENT TESTED
Made in All Standard Types

Guaranteed to function efficiently in the most
exacting circuits.

Every Atlas Tube is individually instrument
tested. -

Try them 30 days.
are not delighted.

At best dealers, or direct from us for

$3

Qur guarantee includes safe delivery.
orders promptly filled.

SPEGIAL OFFER: At no extra chatge, we will
furnish ~solected Atlas Instrument-Tested Tubes In
matched sets for Reflex, Neutrodyne, Radio Frequency,
Superhetorodyno or other sets. They will improve the
performance of any get.

DEALERS: Atlas Matched Sets are in greot demand.
Write or wire for proposition,

e R S K <o

312 Caxton Building, Cleveland, Ohio
771 Ellicott Square, Buffalo, N. Y.
608 Chamber of Commerce, Pittsburgh, Pa,

Money refunded if you

Mail

Double No. 55

and Triple R
Range Instruments

‘This instrument enables the

set owner to make daily test of
“A” and “B” from panel to set.

Ask your dealer to write for
our 15-A Radio Instrument
Catalog.

Jewell Electrical Instrument Co.
1650 Walnnt St., Chicagoe

FREE INSTRUCTION 755

Many Sales Are Half Profit When
yon sell our nationally advertised radio
setd and supplies. We Guarantee your
speceas, under the “Gould Plan,” by
allowmg you to return goods: which

$1060
a Day

yon do net sell. 1t wounld pay you to
ur price list and free instruetions

get o
“*How To Sell Radio.”” Write forit.

Federal Radio Co.

Make

111 East 13th St,

Hansas City, Mo,

_ REFLEX
Erla—Acme—Harkness
Dealers: Sénd for Discounts

HUDSON-ROSS

123 W. Madison St Chicago

to advertise it and to stinulate its sales.
Since the owmner of the copyright suffers
no loss, and probably gains by the act of
broadcasting, he should receive no extra
compensation.

If the owners of copyrights are allowed
to make this extra charge the effect will be
cumulative. For example, how about the
bootblack who places a radic receiving set in
his shoe shining parlor for the enjoyment
of his customers? Here, again, would be
another public performance for profit.
Surely, the advocates of the Dill bilt say,
the 1909 law canunot be intended to have
such far-reaching effects.

But, the opponents of the Dill bill argue,
whether broadcasting helps or retards the
sale of music is really beside the question.
As Judge Lyuch said in the Bamberger
case:

“Our own opinion of the possibilities of
advertising by radio leads us to the belief
that the broadcasting of a newly copy-
righted niusical composition would greatly
enhance the sales of the printed sheet. But
the copyright owners and music publishers
themselves are perhaps the best judges of
the methods of popularizing musical selec-
tions., There may be various methods of
bringing them to the attention of music
lovers. It may be that one type of song-is
treated differently than a song of another
type. But, be that as it may—the method,
we think, is the privilege of the owner, he
has the exclusive right 4o publish and vead,
as well as to perform.”

The owner’s rights of copyright should he
strengthened rather thau weakened. At
music and culture can be encouraged under
our present state of society, by making spe-
cial inducements to the authors. The private
property rights iu copyright should be main-
tained on a sound basis.

Against the passage of this bill the oppo-
nents argue:

Broadcasting should be placed on a sound
economic basis so that royalties can be paid.
Qur big problem at the present time is the
determination of who shall pay and how.
If some adequate way of compensation were
devised so that there would be a proper bal-
ance between the broadcaster’s income wid
expenditure, the broadcast stations could af-
ford to pay royalties to the owners of the
copyrights.

This is not a case of two fees for the
same service, but of two fees for two dif-
ferent services. I{ I buy a sheet of music,
the opponents maintain, and have it played
at a private entertainment for my friends
or relatives or at a public non-profit per-
formance, I have paid one royalty charge.
In return for that [ acquire the privilege of
reading the physical notes from the physical
paper and transforming them into things
spiritual and mental. If I had not bought
this sheet, this transformation could not have
taken place. This is service number one.

Now, if I render that selection before the
microphone of a broadcast station, the ex-
penses of which I charge up to my general
business costs, I am enabling many other
people to hear it who otherwise would not
have had the opportunity, unless they had
purchased the sheet. This is service num-
ber two, for which an extra payment is
legitimate.

As to the question whether broadcasting
helps or hinders the sale of sheet music or
victrola records, it must be admitted that
it is difficult to decide. The evidence is
strong that the recent McCormack-Bori
broadcast concert has stimulated the sale of
Victor records. A considerable number of
music publishers state that they have re-
ceived orders for sheet music, which can only
be explained by the fact that the purchasers
have had their interest arouscd by hearing
these songs on the radio. Some of the
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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
:egular fitting .)/]G shalt 14 and 3/16, Se eath extra
EXTRA ADVANTAGE OF THE A.C.H.
1. Can be attached or remored from any instrument.
2, Rouzh tuning same as any dial,
3. l\Iorement so fine that the eye cannot detect but the
ear ca
4, Auton;nucally locks instrument so no Jar can dis-
turb it
a. Dial prounded reducing tho body capacity to a
minimim,
5. Spccml dial 2 graduations wherc ordinarily one.
Mail Orders Sent Prepaid in U. S. A.

A. C. HAYDEN RADIO & RESEARCH CO.
25 E. Battle St., BROCKTON, MASS., U. 8. A.

My. Radio Jobber :

A small Eastern town ordered 750 A-1
CRYSTALS in three weeks through the
recommendation of one satisfied user to
another—SAN FRANCISCO bay city
jobbers distributed 9,000 in 30 days.

A The WONDER
= CRYSTAL

FIFTY CENTS EACH
Jobbers write for Discotnts

California Radio Minerals
Harry Grant, Ir.
904 Oak Grove Ave.
Burlingame, California

PERSONAL STATIONERY

200 SHEETS and $‘l 00
@

100 ENVELOPES

Printed with your Name and Address

Cilear, white bond paper, with envelopes to match, Your
name and addvess printed in beautiful, rich blue ink. on
beth paper and_envelopes, and sent to you postpaid for
anls $1.00. (West of Mississipni viver and ouwtside of
T. 8. $1.10,) If inconvenlent to send the money, we will
ship . 0. D. Money relurned if you are not mere than
satisfied. Order icday., Write name and address plainly.

AGENTS MAKE BIG MONEY
us teday for our agent’s propesition.

ELITE STATIONERY COMPANY
7056 Main Street Smethport. Pa.

NEW RADIO TUBES
Meter $z.00 Matched

Tested Guaranteed

Types 012, 0199, 0200, 0201A
Specify t,\'Dethen ordering. We ship Parcel

Post C. . .
OHIO RADIO SALES
723-H Rose Bldg. CLEVELAND, OHI10

ordera
Write

taking
for us.

“Radio’’ with Volume and Distance
A "COLYTT" Adjustable Grid-Leak

improves receiving. Proper value of |
in grid ci:cuit—gives greater distance —
louder and clearer s:gna]s

Try “COLYTT " Grid-Leak tumght
MONEY BACK GUARANTEE. Sent
postpaid with full directions for $1.00.

THE COLYTT LABORATORIES
565 West Washington Street. CHICAGO. ILF..

Insure your copy reaching you each month.
Subscribe to  RADIO NEWS—$2.50 a year.
Experimenter Publishing Co.. 53 Park Pl., NY.C.
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theatre owners and music publishers appar-
ently forget that the advent of radio will
mu]tlply popular interest in music, and that
in the future there will undoubtedly be room
for both.

Radio in the Cave

Disaster
(C(mfr'ulm/ _/'/'nm puyc 2073)

A

R I R A et

I

;pltce between this point and the lamp, the
amplifier was tuwrned on. My idea was that
it there was a lonse conunection ou the lamp
socket on Collins' chest, that being looped
in series with the primary of the ampliiy-
ing transformer, dry cells and milliameter,
any move he mmh[ make or even his breath-
ing would move the socket enough to make
a break ot partial break 1 loose Secket con-
nection, which would be stepped up through
the transformer and amplifier and make a
sound an the head set.

The frst duy of Lhis test (February §8)
souncls were heard at times as jf the sacket
were being moved, but the milliammeter
showed the circutt closed most ol the day.
The second day the milliammeter showed that
the connection at the lamp socket was not
so good, and the head-phones registered a
qlca(l» click like the making and brealiny
of a connection from 18 to 22 times per
minute. At times it would run up to 30
clicks a minute, and on the last day of test
it slowed down te 12 per minute. For two
days this sound continued without missing
a time. Phvsicians who listened to thig test
with me, stated that these impulses or clicks
corresponded with the normal respiration.
There was no other sound heard from oul-
side or any interference, as no detector was
used. Everything was as still as death. Al
that could be heard was the regular click,
click: only a few times a scratchy sound
was made as though he had moved just a
Jittle.  On the third night of this test, this
circuit to the lamp on Collins became open.
It seemed that the bulb was out or the con-
nections broken and we failed to get any
further results.

We had a man go as pear Collins as pos-
sible and rub the wires together, moving thcm
about to see if we could find another way
to make this clicls, but it failed to malke any
sound and the steady click still came through
when he returned. As there was no one in
the cave beyond or between where we were
testing and Collins at any time, only when
this man was sent in to see if he could make
the sound, and no outside interference that
could have made this sound, it seems that
it could not have heen anything but Collins’
breathing causing the lamp socket to rise
and fall and make contact.

This is an authentic description of the
test, as I furnished the apparatus, connected
it up, and made the tcst personally. And
no one else knows the circuit I wsed. This
is the first time it has beew given out.

Some newspapers made the false report
wlien this test wus first made that we coulil
hear his heart beating, and other sounds
that could not have been heard without a
microphone instead of a light bulb.

RSB R

The Radlo lnaueuratlon
(Continned from page 2059)
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safe to say that something is interesting it
exceedingly. And that is what happened on
the above date. Restaurants were almost
deserted until after 2 o'clock, for the vast
invisible audience went hungry rather than
miss a single word of the program.

Very few people who took such great

pleasure in listening to the broadcasting of
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The New

NAVY MODEL
C-10 SUPER-HETERODYNE

Only 2 Main Tuning Adjustments for 10 Tubes
Panel Size Only 28 3/16” x 8"

A POWERFUL 10 TUBE BROADCAST RECEIVER

having a range and degree of sclectivity far
in advance of any receiver.

Total Amplification 1,500,000 Times
Wave Length Range 50 to 600 Meters

This new design by Charles R. Leutz represents final
superiority over any receiver now being manufactured or
even contemplated for broadcast reception.

Descriptive Literature Mailed on Request

Experimenters Information Service, Inc. _,.-*

476 Broadway Jitiees
New York City, N. Y. PPt

” .
- Experimenters

- Information Service, Inc.
- 476 Broadway, New York, N. Y.

*

"

Designers of the Highest

Class Radio Apparatus " .
in the World. “_o' Please forward literature on the New
‘,.' Navy Model C-10. No charge.
—“'
—‘ﬂ‘ N aIMIE . it ie it i st it n et e e e e
"‘
e Address. ..o City. .o State............

ON THE OCEAN FRONT "CAPACITY 1000

The Breakers

Atlantic City, N. J.

Sea Water in All Baths

AFTERNOON TEAS CABINET BATHS
GOLF PRIVILEGES FIRE-PROOF GARAGE

JOEL HILLMAN, President

American or European Plan

ORCHESTRA
DANCING

Insure your copy reaching you each month.

¢ ) Subscribe to Radio News—§2.50 a year
Experimenter Publishing Co., . C.

53 Park Place, N.
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Heresthe GreatHookupMagazine
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COMPLETE
SUPPLEMENT
OF S.
GERNSBACK’S
RADIO
ENCYCLO-
PEDIA.

THFIATY /0T

/
/5 .
'
vz
¢ 27 H
T MpNaN

\*C;ONSR&Q_SSMM

IN BACH ISSUE AN INSTALLMENT OF THE RADIO ENCYCLOFPEDIA

A Digest of the best Hookups the world Over

The only magazinc of its kind in existence, contains circuits of
every description gathered from all over the world. All articles
are of constructional nature and are fully illustrated with pictures,

diagrams, etc. Each circuit is described eompletely and in detail.

In each issue is a special su_pplement of 8. Gernsback’s Radio
All the latest hookups will be covered.

Encyclopedia—this is not a dictionary but a regular encyclopedia ex-

plaining {ully every radio word. Tbe supplement is profusely illus-

trated and is the most up-to-date and complete radio reference ever
published.

No advertising. This means one hundred full pages of data and Copies are now on sale evervwhere, hut if you cannot obiain a

information for use. Magazine is of the large size, 9 by 12 inches,

printed in & handsome 3-color cover.

copy in your district write direct to us, enclosing 35¢, and we will
forward you a copy postpnid,

Subscription $3.50 for 12 issues.
SOLD EVERYWHERE—AT ALL RADIO AND NEWSDEALERS

If your dealer cannot snpply you write direct enclosing 35¢c.
The Consrad Company, Inc., 233 Fulton St.,New York, N.Y.
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such a program realized just how much
labor was mvolved in the undertaking. After
the speech was picked up by the microphone
on the speaker’s desk it went to controls
under the platiorm, from which it was led
to the power amplifiers in the telephoue ex-
change.
land wires leading to the different stations
throughout the country, where they were
put on the air.

Very few people who were gathered
around the platform in Washington noticed
a very busy gentleman on the grounds, with
a microphone strapped on his chest and a
pair of phones on his ears. This gentleman
was the monitor. He could plug 1w at will
on any of the lines that left the platform
and ascertain just in what manner the speech
was going through. However, he was not
the only one to watch to see that nothing
interfered with the radio program. Every
200 miles of telephone lines had power am-
plifiers and at these points, too, were men
who were performing the same duties of
monitoring and watching. In case anythimg
went wrong with a land wire, there were
other wires available at an instant’s notice,
so’ there would be no break in the speech.

All these telephone lines had to be 1n-
spccted thoroughly to see that they were i
the best of working order. This, it itself,
was a task that required weeks of patient
labor and testing. In order that there should
be no interference whatever {rom Induction.
static and all the other things that make the
life of a telephone engineer miserable, spe-
cial filters were installed in these lines to
eliminate such interferences as far as pos-
sible.  All this special apparatus had to be
watched over with as much care and consid-
eration as any other portion of the equip-
ment.

This is really the first time that the fact
that radio is more and more becoming a
necessity to the country as a whole, hag been
demonstrated. As we have mentioned above,
there have been other simultaneous broad-
castings, but never has there becn an event
broadcast of such tremendous interest to the
nation. TEvery citizen of the United States
llas a voice in the choice of a President and
what could be of greater interest to every
citizen than what the man he has elected
presents in his inaugurat speech? It 18 true
that this speech is printed the {ollowing day
in all the newspapers, but there is a personal
touch in the radio reception that it is im-
possible to give in the papers.

B s e s

The Month in Radlo

(Continued fram page ?065)
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QOn the lonely ranges ol Svuthwest Texas
an aged sheepherder nightly listens to the
l'l]LlSlCdl coucerts broadcast by radio sending
stations in Dallas and Fort Worth, Texas.
The sheepherder, according to a leoend of
the Big Bend district, drifted into the wilds
uf lhe border country years ago and has
always been a man of mystery, but was
l\no\vn to entertain a great love for music.

For almost 20 years the recluse followed the
herds over the lonely foothills of the sheep
country. With the perfection of radio the
sheepherder ome day ventured to El Paso
and bought a receiving set. Now the old
man sits in the evenings by his campfire in
some western arroyo with only his dog for
company and drinks deep of the art flashed
to him through space.

Mrs. Miriam A. Ferguson, Governor of
Texas, the world’s most talked of woman,
is a devoted radio enthusiast. When she
catered the Governor’s maansion at Austin
as the first woman Oeru ir of the Lone
Star State, one ui lher labhies was radio.

1

Here the signals were put on the |

Only

spec1a11§ts
can make
good fixed condensers

HE small fixed condensers in your radio set

are there to help you get clear reception. If
these little condensers are not made most accu-
rately the quality of reception you get— even
though your set may be excellent in all other
respects — will be greatly impaired.

You will find that nearly all sets made—in fact
over 90% of them—are equipped with Dubilier
Micadons. This is the name by which all Dubi-
lier fixed condensers are known.

Be sure your set—whether you buy it or build it
—is equipped with Micadons. They are made
by specialists.

- Dubilier

CONDENSER AND RADIO CORPORATION
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TO-DAY AT NEW LOW PRICE

BETTER THAN EVER — LONG LIFE — CLEAR RECEPTION
The Silver Tube with the Gelden Voice,

Amplifier on I amp, filament consumption, The Tyve 117-11/g volts, Deteclar only.

3-1

7-1 SILVER - TONE

1st Stage A New Audio Frequency Transformer

BUY A PAIR — THEY ARE MATCHED

$3.00 Each MONEY BACK GUARANTEE
DEALERS and SOBBERS—Write for Discounts and .Clreulars.

NEW YORK RADIO COMPANY 71 West Broadway

JSILVERTRON

$2 25 The Fastest Selling Guaranteed Tube

Type 1024 5 volts operates as cither Detector or Type 112—13% volis, Ampl. and Detec. Amp,
Amp, 1-5,
Tdeal Tubes fm Neutrodyne and Super-Heterodyne, Type 399 3-4 volts, Deteetor and Ampl. dwp. .0¢

Sent C.0.D or parcel post prepaid, carefully packed to auy address on receipt of $2.25

2nd Stage
Better and Clearer Reception You Never Experienced; the Last Word and Achigvement in Radio.

$5.50 Pair

New York City, N. Y.
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sets af once C.0.D.

I ever made and I think ]

the easiest,
more. Sales are easy (o make,

No experience necessary. Just

before you florget it

name and address to me today,

$100 A WEEK

For Your Spare Time

How would you like an extra $100 a week?
That is just exactly what you can make, and
just as much more as you want—it’s up to
Others are imaking more.
surely make at least a $100.
C. Brown of New Mexico says:

“Please rush the enclosed ovder of five
I yeceived my set O.K.
Thursday night and I sold these five sets
yesterday and today. It is the easiest money

about 25 more within the mnext two weeks.
Thenks for giving me this opporfunity.
—{, BRO

You see what this ehap did In tws days—made
$125 for himself, and you can do it {oo.
quickest radlc selling outfit on
market as well as one of the most effective. 1t
brings in distance—nlenty of f{t,

selling direct to the consumer, from an old, well
egtablished, natlonally known manufaeturer.
is one of the reasons sales are so easy {0 make,
This is a pew plan in selling radio sets.

for full information and I will tell you how casy
you can make a lot of extra money.
postal card right now with your name and address
Territories are going like
wildfire, %0 don't mlss this opportunity,

Al Reed, Sales Manager

88 West Broadway, New York, N.YJ

You can
Read what

am due fo seil

WN.
This is
the

3,000 miles and
because you are

That

write me at once

Send me a

Rush your

s

‘Rea

18 Styles
Tngraved ab
Yonr Dealer's
or Sent Posi-
paid 15¢ Fach

THE NEW AN II\IPROVE
L) %

wd'em

Bindino Posts

The Utmost
in Quality
and Appear-
ance at the
T.owest Price.

OH10

BLUEBIRD
Radio Tubes

Distinctly Mew and Effleient.
A quality tnbe at a moderate price,
made Dossible by our direct saies
plan, “*Bluebird”” is sensitive and
powerful — produces mere volume
with clerrness.

Type 460 ...... & Volts, | Ampere

Detector Tube.

Type 401A....5 Volts, .25 Ampere

Amplifier and Detector.

Type 48%...3-4 Vaits, .06 Ampere

Amplifier and Detector.

.. % Volts, .06 Ampere

Type 412 ., .Y Volts, .25 Ampere
Platinum Filament.
Amplifier and Detector. 200
All Standard Types— —
Type 402, 5 Watt Transmitter $3
ALL TUBES GUARANTEED
to work in Radlo Frequeney. Espe-
ciglly adapted for Neutrodyne, Re-

flex and Snper-Heteradyne Sets.
When Ordering Mentton Fype.

200 Broadway Dept. N,

BLUEBIRD TUBE CO

s-hippedParcel
Post €.0.D

!;lew York Gity

RADIO PANELS
SPAULDING FIBRE COMPANY INC.
TONAWANDA, N.Y.

“Ma" TFerguson took with her a receiving
set which will permit her to listen m eve-
nings and keep in touch with the world’s
happenings, The great Texas woman de-
clares that her recent months have bcen so
filled with activities that she has had but
little - time to read the newspapers. There-
fore, she plans to substitute the bulletin news
service of wvarious broadcast stations of
Texas newspapers. These crisp little pieces

.of news give all the big world and state hap-

penings in condensed form and Mrs. Fergu-
son plans to make the most of the innova-
tion.

Radio has reached the heart of the hard-
ened border outlaw, according to a story
told by Texas Rangers. A Ranger captain
on duty in the Big Bend district declared
that when he raided the rendezvous of a
notorious band of Mexican bandits in aun
isolated box canyon near the Rio Gramle,
the rohber gang fled in such haste that the
camp fxtures were left behind. A radio
receiving set was on a small table and the
Ranger captain, picking up the ear pieces,
listened to a dreamy waltz, tinged with the
love and romance of Mexico, evidently
played by some orchestra in the Southern
republic.

Correspondence From

Readers
(Continued from page 2106)

LT LT DTN A8 LA 0 S 150 e 330 DA T DR,

“For half an hour or so, Pickard and his
accomplice sent rambling sentences, single
words—anything they could think of handily
to pound out Imo the ether. Pickard, how-
ever, was something of a poet and he called
to mind Scott’s ‘Lady of: the Lake” No
sooner had he begun to call up the lines in
his memory he began to give the other oper-
ators listening in a lesson in English litera-
ture. Complete, it was, even to the capital
letters at the begmning of the lines and the
flourishes between the Cantos. When he
tired, his pal, Shoemaler, filled the ether with
English, not so classical as profanely ex-
pressive [”

I regret that I must deny this soft im-
peachment. In 1903 [ was in Boston, work-
ing on . radiotelephonic development in the
laboratory of the American Telephone &
Telegraph Company. In view of this fact,
it is perhaps unnecessary to add that I loathe
Scott, and have yet to complete my education
by reading the “Lady of the Lake” in its
entirety.

Will you be so kind as to publish this little
correction? Possibly this will cmbolden the
real etheric poet to come forward aund take
his laurels.

GreexLEAF W. Prcxarn,
Newton Center, Mass.

BRITISH VS. AMERICAN
BROADCASTING
Editor, Rapio News:

It seems that in the March, 1924, issue of
Rapro News you published an editorial
which aroused the ire of one Mr. Bayes
who resides at 48 Lavender Gardens, London,
S.W., England.

I the June, 1924, issue of your publication
vou printed a letter written by Mr. Bayes,
which severely criticized your cditorial, and
American broadcasting in particular. In
your September, [924, issue vou published
my letter which attempted, in a small way,
to answer Mr, Bayes and incidentally to
throw some light on English broadcasting as
seen from a commercial operator’s viewpoint
at sea. '

In the December, 1924, issue of Rapro
News, you published another letter from
Mr. Bayes in which he replied to his critics

Radie News for May, 1925

FOR GREATER DISTANCE
VOLUME AND CLARITY

As no two tubes or eircuits of the same make
require the samne condenser values, we suggest
for 100% efficiency the—

X-L VARIO DENSERS

MODEL N—Caprelty range 1.8 to 20 micre-micro-
farads, for balance in Roberts two tube, Browning-
Drake, MeMurdo Silvers four tube Rnockout, Neutro-
dyne and tuned radio frequency circuits. Price,.$1.00

MODEL G—Cavpaeity range .00015 to .00055 icro~
farads, for the Cockaday circuit, filter and intermediate
frequency tuning in super-heterodyne and positive grid
bias in all sets. Price.........cvov.viiinerenans $1.50

Endorsed by all the leading radio authoritles and
publications in the country,

Write for deseriptive circtlar.
X-L RADIO LABORATORIES
2424~26 Lincoln Ave.

CHICAGO

To the Man with an Idea

I offer a_comprehensive, experi-
enced, efficient serviee for his
prompt, legal protection and the
development of his proposition.
Send sketeh, or model and deserip-
tion, for adviee as to cost, search
through prior United States pat-
ents, etc. Preliminary advice
gladly furnished without charge.
My experiene¢ and familiarity
with various arts [requently en-
able me to accurately advise
clients as to probable patentability
before they go to any expense.
Booklet of valuabie information
and form for properly disclos-
tng your idea free on request.
Write today,

RICHARD B. OWEN
PATENT LAWYER

2 Owen Building, Washingten, D. C.

2276A Woolworth Bidg., N, Y. City

I If vou have an invention and desire to secure a
send for our Evidence of lnvention Blank

patent.
and free guide book, “HQW TO GET YOURL
PATENT.”” MTells our Terms, Mcthods, etc. Send model

or sketch and description of your invention fex INSPEC-
TION and INSTRUCTIONS.

No Charge for the Above Information

RANDOLPH & CO., Dept, 459 Washington, D. G
NAVY

Telephone Transmltier
and 2 Step Amnlify-
8 ing Recelver, eoniplete
i with 12 to 350 V. Dy~

. Sk 3 namotor, Mlerophone
and Headset. Price without Tubes or Datteries —

New Ones 360, Used Oncs $55, EXPRESS PATD.
GEO. W. EATON ELEC. CO. I9i5 S.12 St., Phila.Pa.
—

(13 : . 9%
Lighting Fixtures”
READY TO HANG
(Direct from Manufacturer)
Completely wired . including glassware.
fend for Catalngue No. 26.
(Just off the Press)
Special Proposition to Dealers

Ere Fixtrurs SuerLy Co.
STATION R ERIE, PA.
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using s customary sledge-hammer phrase- !

ology. In this letter of his he refers to |

me as being a “First-class distorter of the
truth” and he also savs: 1 have no pceve
against the Yanks, but I have against those
who lie about my country.” He didn't ex-
actly call me a liar, but it wouldn't have

been any worse if he had said so in Jess -

uncertain terms. Permit me to sy that 1
am unot at all offended by his remarks. but
would wish (0 ask vou az well as My, Baves
to kindly look up the facts relerred to and
fearn if 1 told the teuth or uot. T will then
not fear the fnal verdict.

I have now made my sixth and last trip
to England aboard this vessel and have had
a fair opportunity to observe British radio.
both broadcasting and commercial. I have
purchased considerable radin apparatus in
British stores. worked their commmercial land
stations and Hstened attentively to the oscil-
lations of the B.B.C. T also purchase all
the wireless magazines on sale at public
places and read them quite thoroughly. I
might sav that I have also worked many
British vessels and have visited the radio
roomt of a few of them. These remarks aic
mevely to give vou a background to julge
whether or mot I am capable of judging.
even in a small way, the elficiency and mod-
erness of British radio.

First of all I would like to compare some
results obtained by me in listening to Ameri-
can broadcast stations from the time ouwr
vessel left San Pedro, Calif., until it was
close to Britain’s shores, with those ohtained
in listening to British stations. On leaving
San Pedro I clearly and distinctly heard
WTAM, of Cleveland: IKYW, of Chicago.
and KFIKX, of Hastings, Nebr. These sta-
tions were heard when less than twentv-five
miles from San Pedro breakwater. On the
way down the west coast of Mexico and
Central America [ distinctly and clearly

leard all the principal stations of the west |

coast such as KHJ, KPO, KGO. KFT and
the station at Calgary, Canada. Several
stations in Texas, KSD., of St. Louws. and
another at Kansas City, all came in Joudly
and clearly on the ST 1420 U. S. Navy tvpe
receiver. Every night down the west coast
until less than 1.000 miles N.W. of Balboa
I heard from one to fHve stations located
more than 2.000 miles from our ship.

Ouw accownt ol static no further effort was
made to hear music until about 250 miles
N.E. of Colon while in the Caribbean Sea.
I then began again to listen to American
hroadcast stations. From this time on, until
our ship was within less than 500 miles of
London, I clearly and distinctly heard from
one to six American broadcast stations each
evening. The nearest point to American soil
was about 1,500 nautical miles and the far-
thest was about 2.500. When one realizes
the fact that our course was almost directly
up the middle of the Atlantic and such a
long way from most of the high class sta-
tions, the record is not a had one. For three
or four nights we were in the midst of a
heavy gale which swept the North Atlantic
and rocked our ship badlv, but in spite of
the heavy rolling KDKA and WBZ, as well
as WGY. came in quite loudly and clearly
2,500 nautical mites away. One night we
heard Kansas City and on another Daven-
port.

I do not mention the above in order to
brag about what was accomplished, but
merely to show that my receiver was in
good working condition, and I believe it
indicates to a liberal mind that if British
broadcast stations radiated energv as well
as American stations, I could have heard
them about as far. I see no reason why a
British station should not carry as well out
mto the Atlantic in a westerly direction as
an American station does in an easterly di-
rection, but they do not seem to.

I was able to hear the carrier wave of

“None other so good.”
Conforms to Bureau of
Standards specifications for
lowest losses and best elee-
rrical characeeristics,  Skel-
eton metal end-plates and
automatic take-up for bear
ing wear are among its
features. Absolute satisfac-
tion guaranteed!

Lacks some of the costly
refinements of DUPLEX
Standard, but is “the best
value for the price.”” Die
cast roror, milled stator
posts, and other features
usually found only in
highest - priced condensers.
Electrical and mechanical
perfection guaranteed.
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In Matched Sets
For Uniform Dial

This most recent DPUPLEX achievemm%i

 ~DUPLEX Standard condensers, specially

tested, matched and guaranteed to have
identical capacity curves, packed in sealed
kits of three-has been enthusiastically
welcomed everywhere by radio set bui.lci"-r
ers, both professional and amatear. It is
the only kit that affords uniform dial ser-
tings for Neutrodynes and all other tuned
radio frequency circuits. There is only
one number to log — not three —when
you use a DUPLEX Matched KIT.

_Instructive litevature sent on request

DUPLEX CONDENSER & RADI0 CORP.

52 Flatbush Ave, Extension. Breoklyn, N.Y,

53 Park Place

Young Men— Turn Your Spare Hours Into Money!

Earn big profits, prizes, and awards selling RADIO
NEWS, SCIENCE & INVENTION, The EXPERI-
MENTER, and MOTOR CAMPER & TOURIST
m your neighborhood.
and pay you liberally for your time. Write at once and
we will help vou get started. M. BRIDWELL

THE EXPERIMENTER PUBLISHING CO.

We train vou as our salesmen

New York, N. Y.
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Complete
List of Titles
in the E. 1. Co.
Books

All About Radio Parts

Freryone who constructs a radlo sct should
know the simple fundauentals of the vari-
ous parls ¢of his set. The L. 1. Company
hos set Lhese forth in & eorupact little book
that is valuable at all times.

Book No. B—Price 25¢

History and Operation of the
Vacuum Tuobe

The Vacuun Tube is 1 marvelous picee of
apparatus, A short study of It as given
in ihis. book sives vou the princinle oun
which every Vacuoum Tube Radio Receirer
operates.

Book No. 9—Price 25¢

The Neutrodyne—All About It

Jiversbody knows the famous Neutvodyne

hookup. One of (he finest Radlo Receivers

in use taday. This Si-puge E. I, Cempany

book gives an explanation of every detuil of

the Neutrodyne and how it alt works,
Book No. 10—Price 25¢

How Radio is Received

The simplest and yet wmost comvlete Radio
Guide Book for any amateur hroadeast lis-
tener;  In print only two weeks, fresh
from the press,

Book No. 11—Price 25¢

How to Locate Troubles in Your
Rodio Set

Anyone wilh this handy Dbook as i muide
can repalyr and Leen in ovder his own radio
sel.  Covers every defuil of 1lie modern
radio sets amd tells Low to Iopcate and
repair any trouble.

Book No. 12— -Price 25¢c

Radio Reflex Reccivers

Just off the press. Hookups zatore on the
fnest - amd most up-to-date reflex eirenits
in _use tfoday. iagrams and descriptions
on' every wedern reflex.

Book No. 13—Price 25¢

Tips for the Radic Amateur
Constructor

Many men fail in bullding their Radio sels

because of some trivlal error that could

easlly have been corvected belove it wos too

late. The . I. Company has compiled a

book that will heln you aveid all the com-

mon pitfalls while building your Radio sets.
Book No. I—Price 25¢

How to Make PRACTICAL Radio
Receiving Sets

The man_ who_wants to build only those
PRACTICAYL Radio Sets that ave puaran-
teed to give good results when nroperly
construeted will need thig book, Gives the
principal suecessful hookups of practieal
Radie Construetion.

Book No. 2-—Price 25¢

Radio Questions Answered

Question No. 1—What is Radio? This is

the nature of the questions that this bock

answers. Then [t answe's questions on all

the principal parts of a Radlo Receiver. 1t

is & handy hnok to keep In your Radio IMjle
k No. 3—Price 25¢

Radio Frequency Amplification

Distanes lends enchantwent—and ii's ihe
Itadio Frequency Amplificatlon that btings
in the distapce on your Radio Receiver. If
you contemplate adding any Radio Tre-
quency to your set you will want {iis hook
at your side,

Book No. 4--Price 25¢

How to Tune Your Radio Set

Pon't struggle in the dark, looking for sta-
tions—here 1s an inespensive book that
wives you delailed instructions on just how
to handie your Radie set. You will ba suc-
prised at the increased vesults that can he
obtained through proper tuning.

Book No. 6—Price 25¢

100 Radio Hookups

No better bock for your work bench, Gires
dlagrams, hook-ups and detalls on Radio
Hook-ups galare. One of the must complete
hook-up books published. Authentie and
up-to-date in every respeet. Third edition
now roudy.

Book No. 7—Priee 25¢

E. L. Co. Books

are sold throughout the

country by all Radio and
News Dealers

If Your Dealer Cannot
Supply Youn, Write Direct

Radio News for May,

Any radio receiver will give better
results if you learn more about it

NY radio receiver gives better results in the hands of an experienced radio man.
The reason for this lies not in their intimate knowledge of radio parts but
rather in their fundamental knowledge of how the receiver operates.

The radio books of the E. I, Company are written with this sole object in view,
to give the average broadcast listener the fundamental knowledge that will enable
him to understand the care and operation of the receiver he buys or builds,

Some of the E. I. books cover only the care and operation of general radio re-
ceivers, others cover the construction and operation of specific types of receivers,
while a third class cover that intimate, general know]edge of radio transmitting and
receiving that everyone should know,

Glance over the titles of the books listed on this page. They are sold everywhere,
Or, if you wish you can obtain them direct from us.

All E. 1. Co. Books are 25¢. Each

Published by

E. I. Company, Inc.

Sole Distributors

233 Fulton Street New York, N. Y.
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5XX, the British station at Chelmsford, at
a distance of 2,100 nautical miles, but speech
at this distance was not audible. When at
a distance of 1,800 miles, the words of the
announcer could be distinguished but the
signals were weak. At a distance of 1,500
miles the voice and music were received
quite well, but I believe not as loudly as
WGY, KDKA and other American stations
when 2,500 miles away. This seems very
peculiar, owing to the fact that 3XX uses
25 kilowatts of power, while the highest
powered American station is listed n the
U. S. Government radio call book as one
kilowatt. T might add-that I made a spe-
cial effort to receive this station at distances
grcater than those mentioned; but found it
utlerly impossible to do so: . .

Just why British broadcast stations use so .
much power and raciate such a smail quan- -

tity into space Is. an enigma to me. But [
am strongly suspicious that it may possibly
be due to the poor quality of the apparatus,
the type of civcuit used, or perhaps inefh-
ciency in the operating personnel. The chief
cngineer of the B. B. C,, Capt. P. P. Eckers-
ley, said in your December issue that the
chief difference between American and Brit-

ish broadcasting lies on the technical side, 1 -

think everyone who has attémpted to listen
to an English broadcast station at an appre-
ciable distance will agree with ‘him-in that
statement. There is a technical difference,
and it probably accounts for the poor radia-
tion of English stations. Capt. Eckersley
said in the same issue of your magazine that
radio engineers are agreed that 30 or 40
miles is about as far as one can hear music
when the {ransmittiug station 1s using oue
and one-haff kilowatts of power. He said
this 1s as far as you can hear 1t so as to
enjoy it .

In Rapio News for September, 1923, Dr.
J. A, Fleming said that a ¥ k.w, trans-
mitter gives a range of 100 miles in day-
light. In the article referred to, Prof. Flem-
mg was writing and describing a Marconi
tube radiophone and C.W. transmitter. In
my letter published in the September, 1924,
issue of Rapio NeEws I quoted from . the
Harmsworth  Encyclopedia, showing that
520 miles was the greatest range that British
scientists expected to get from' the best ol
receiving sets. Mr. Bayes took me severely
to rask for quoting this authority, claiming
it was no authority and that I knew it,
nevertheless Sir Oliver Lodge is a consult-
g cditor and Dr. J. A, Fleming is a con-
tributing editor. On page 5, of British
Radio, the wireless quarterly, the writer has
this to say: “I propose to describe in this
article a simple four-valve receiver which
can be relied upon to give excellent loudd
speaker reproduction at modcrate ranges.
say, up to 30 or 40 miles from auy oue of
the main broadcast stations.,” Just think of
it, using four valves while the transmitter is
using 124 kw. to 6 lkow, and SXX uses
25 kow., and then being able to get good re-
sults only 30 to 40 miles. 1 say now. as
I sail before, that something must be wrong
with British radio. A new station is now
under construction at Daventry which will
consume 100 kw. of power and perhaps when
it is finished one will be able to hear it as
far as an American S0C-watt station, but I
sincerely doubt if it will at all excel it

The plain truth of the matter is that
Luropean stations do not radiate energy as
well as American stations. They consume
much more power and cannot be heard half
as far. Wheun it comes to listening to 2LO
and other British short wave stations, it isn't
worth the trouble unless yon are less than
1.000 miles away. In fact, I still stick to
the 520 miles as being a good distance for
21O where you can really enjoy the music.
At greater distances the difficulty in tuniog
hnm m and the wealk sngnals are not worth

the effort involved. It is possible to hear
him further and I am willing to admit this,

solve them.

RADIO

and pay for advice on radio probleins,

.FRE

This set, when

QUICK PRACTICAL TRAINING

Everything in my course is clearly and simply
staicd so that you can ea:nly understand every
noint I bring out. No previous experience or edu-
cation 1is JLqmred I give you fundamental and
practical training in every angle of radio. There
s no time to lgse. Now is 1he best time to pass
the other fellow by, Mail coupon tnday and get
full information on my course. also udctails of the
thousaud mile sct that I give free.

A. G. MOHAUPT, Radio Engineer

RADIO ASSOCIATION OF AMERICA
4513 Ravenswood Ave., Dept, 155, Chicago, 11l

—and Power is Cash

I show wvou how to construct, install, operate, 1epa1r ancl sell radio
equipment.  Tustead of being a spectator in this big game with big
stakes, you becomec an active plaver, I qualify you to, handle every
brauch of radio. There is nothiug theoretical or practical that is not
presented to you in ¢complete. concise form. You are‘standing facc
to face with the grcatest moneyanaking chance ever presented to you
Will you turn your back on it or will yoli decide now, once .for all,
that you will- get your- share of the millions - being divided among
radio-trained men?  Right in rour own nelrrhhmhood you can make
casy profts, hmghhma and fncmls will glad!y give orders for scts A. G. MOHAUPT. B.A.,M.8.

completed, has, a Rudio.’
range of over ajthousand miles. I L yive my ners

give it free with-my course. I give comrse oy dndividual prob-
you practical training by having you lems and aeestjous are an-
work on this sct. The knowledge swered by mysell. T work with
you gain is not.mere book knowl- you ur, every stage of the
edge, but is usable, practical experi- course, guiding sod, direciing

ence. - When you have finished my Engineer in the big pay class.
course, \ou can sell this set at a ALy ¢ourse Prepures you to ste-
price that will more than pay the cessfully pass Gov't gxamina-
cost of the course.

PleasantHome Study

During the next few months you can; by
devoting a few hours each week in
pleasant home study, qualify yourself to
get into the biggest paying field of all
time. My practical, understandable
course of instruction enables you to be
a Master of the Alr, Every problem in
radio becomes an open book to you. Bs

a Master of the Air and you il be a
ma.rtm of your future,

$3,000 fo $10, 000 a Year as Radio Expert

15,000 ships, hundreds and hundreds of Radio stations, with new ones springing up
evcry day, ave all leenly comnpeting for the services of the radio- trained man. So enormous is
the call for the radio expert that the man who knows his business in this [eld is in a position
lo command the size of his salary. On Jand or sca, in Govcrnment or private service. there are
boundless Ane paying opportunitics for the man who understands radio problems and how to

‘j”"”e Knhowledge
iIs Power

Head of ihe Radio Associa-
tion  of  Alnerica. Graduate
. Llectrical Iinwineer, ‘Univer-
1 0 0 0 Mlle sity of  Wiseonsin,  Former

Radio 1nstructor far T 8.

Radio Outfit tovernment_ Author of “Prac-
ice wird Themy of Modern

hal attention
o every  <bident laking iy

you lo your zoal 1o be a Radie

tion for Operator's Ticense

rmsem=MAIL COUPON--=--=

1 A, G. MOHAUPT, Radio Engineer,
Radio Association of America,

4513 Ravenswood Ave., Dept. 155, Chicago.
Please send me details Df vour Home QIudy
Course—also vour Iree ° R.l(lm Tucts" and
information on how I ecnn g-t a I'RER
1,000 mile Rudio Set.
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Loud Speaker Unit

TYPED

A quality product with clear, bell-like
tones and ample volume without harsh
distortion. List price $4.95. Phonograph
adapters, finished in highly polished alu-
minum, designed for Victor or Columbia
phonographs.

EASTERN ELECTRIC COMPANY
Elizabeth, N. J.

TUBES REPAIRED

Only middle west tube service station
8 hour serviee, MNo exlra charge for broken glass.
WD-11, WD-12, C-11,
C-12 $ .25
uv-201, C-301
UV-201-A, C-301-8,
uv-199, C-299

All styles DeFaorest
uv-200, C-300

Discounts in quantifies of siz or more. May be

had iu asserted styles. We pay the postege.

Write for bulletin of other produets.

Dey’s Radio Service .
Dept. 15, 5947 Superior St. Chicago, IiL

rer———— — mer—

Insure your copy reaching you each month., Subscribe to Radio News—$2.50 a
year. Experimenter Publishing Co., 53 Park Place, N. ¥, C.
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TETHER it
be capacity or
a mechanical

fea-
ture. every attri-
bute of perfvction is |
embodied in U. S.
Tool.  Certainty of
satisfaction leads
editors "lo  recoms-
mend it, manufac-
lurers to use it and
amateur sel-builders
to eventually select
it.

&)
Rolling M

i1l

Products

Condenser Plates, Special
Stampings Horns.
Charger Cases. Shield
Metal.  Anything made

from ALUMINUM/

Send blueprints for our p
or estimates.

RADIO DIVISION

Aluminum Products
LaGrange, IIL

)

rices

‘Co.

at Kansas City
lower prices on Standard
Advertised RADIO Eq
You lose money if you fail

Your name on our mailing list
way for bigger profits.

C. A. BUSCHER CO.
1225 Locust St.

Each month BUSCHER

broadeasts
Nationally
uipment,
to “tane in.”
will pave the

Write today.

HKansas City, Mo. ,

29 Soutn Des PraiNgs
CHICAGO

DON MAC CO., INC,

STREET
TLLivois

but for distances much over 500 miles 21O
Is not worth listening to. and I am willing
to wager tlat everyone who has attempted
to with an ordinary receiver will admit this
truth.

As far as my experience goes the British
stations are the best in Europe, and that 1s
about all the praise one can offer. No fault
can be found with the quality and tone, and
the programs are quite good as a rule. They
have improved greatly during the past ycar.
The long delays between items on the pro-
oram- are an annoyance and a nuisance and
should be abolished.  The announcers are
altogether too briet in their remarks and not
as capable as the average American an-
nouncer.

If the harmonics of the high-powered sta-
tions of English were abolished, much less
interference would be experienced. I heard
the harmonic of GBL on 2,200 meters 430
miles west of the lsle of Wight and GBL
is supposed to work on 12,200 meters. I
heard the harmonic of GICU on 450 meters
about the same distance and GKU is sup-
posed to radiate on 2,100 meters. YN s
annthed bad offender, but he is a Frenchman.
5XX is also a bad offender. I heard one of
lis harmonics on 450 meters, 245 miles west
af Seuthampton. It secems to me that if
British radio control were as efficient as
Mr. Baves clams it is, the G. P. O. would
see that these stations were improved.

If you read an English magazine and de-
sire sonle information on radio, it will cost
vou two shillings and six pence (about 60
cents).  British radio publications do not
xive out information free of charge. If you
thinle British radio apparatus is comparable
to American, take a look at the British tube
socket, the clumsiest piece of apparatus you
can imagine. Great care must be exercised
or the fitament wiil be burued out by the
high tension battery owing to the fact that
you can’t tell how to insert the tubc until
you have tried every one of the four dif-
ferent ways of how it might go. One type
of Brown phone has a resistance of 120 oluns
and sells for 22 shillings and 6 pence or a
fittle over §5. These phones have a crude
metallic head piece which pulls your hair
and are anything but comfortahle. The bet-
ter type of Brown phone sells for 58 and 62
shillings or nearly $15. Again the idea of
mounting tubes on the outside of the cabinet
is a poor one which destroys the beauty effect,
if there perchance should be any, and be-
sides leaves them exposed to breakage.

Just where the British stand in commer-
cial radio can be imagined when one looks
for a Radio Beacnn on a foggy night. You
will appreciate this if you happen to be a
commercial operator. It is a rainy, fogg
night and the compass stations are all busy
(both of them) and the captain wants to
know the ship’s position. On board we have
the latest marine safety device, the Kolster
Radio Dircction finder using six tubes. We
are entering the channel after three days of
heavy gale and no sun to “shoot.” I tune
and tune in vain to find a radio beacon
working and I conclude they don't have them
aover there yet. The hest I can do is to wait
until FFU and GILD begin working and I
zet the best bearing T can from their signals.
Compare this sitiation to the numerous auto-
matic transmitters around both American
coasts which mulke it possible to get a bear-
ing at anv time during foggy or rainy
weather. In commercial radio as well as
in broadcasting, my dear Mr. Bayes, you
are a little behind the times.

If you are a commercial operator and the
crowd ahoard is desirous of press, what arc
vou going to do to get it? If you are a
“pirate” you may steal it from WCC 1if he
is not too weak to copy, or vou might steal
it from GBL's paid press, or you can copy
his CQ. all of which is wholly about the
British Parliament. Luckily in good weather
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“IT TUNES "EmM OUT™?

{1) An ideal erystal receiver.

(2) A perfect wave trap.

(3) A poewerful super amplifier.
As noerystal receiver the X-L THREE WAY is unex-
eelled tur selectivity, vulume and simplicity of eontral.
As il wave (rap the. X-L THREE WAY will eliminuzte
interference belween locul and dizlance stations,
A} a4 super-~umplifier the X-L THREE WAY when used
with any supev-heterodyme will sveatiy increase volume

an dlstant stations.
Price $8.75
FOSTAGE PREPAID
Ask Your Dealer or Wrile us Direet,
Manufactured by
X-L RADIO COMPANY
1623 Seo. vermonl Los Angeles, Cal.

Standard Radio
ARTS and SETS
AT WHOLESALE

Specializing in shipments to dealers
and individuals carrying on a radio
business as a side line.

Write for attractive discount list

Radio Dealers’ Purchasing Co.
30 Church Street, New York, N. Y.

rapi0 EUREKA RaDIO
DIAL POINTER

Beaulifs your set by installing the Euveka Dial Point-
5. You szave ain and eliminate guesswork in
I your s ns. A Jewelry product made by
Jewelry manufacturers.

10c. ¥ach

AN POL-
SCRIWS ISHED
TO NICKEL
PANEL (Gilt
: it
F?e‘;t{l. desired.)

Qbtain at your dealers ov send Inc in stamps for each

sample  desired. Responsible jobbers wanted. Bix

Sales. Exclusive deslzns solicited for set manufacturers.
Mifd. by C. W. BUTTS, Inc.

44 Hedden Place East Orange, N. J.

JUST OUT—NEW

Catalogue on Hetro Magnetic
Daylight Distance Receivers

SIDBENEL RADIO MFG. CO.

29 W. Mt. Eden Ave.
New York, N. Y.

THE IDEAL RADIO
RHEOSTAT

Mfgd. by Marshall Electric Co.,
3235 Locust Boul., St. Louis, Ma.

copy reaching you each -month.
RADIO NEWS—$2.50 a vyear.

Insure your
Subscribe to . :
Experimenter Publishing Co., §3 Park Pl. N.Y.C,
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we can copy American stations all the way
across and thus get the news of the world.
NBA can be copied all the way to England
if there isn't too much QRM. In good
weather NAA can be copied nearly all the
way over.

If the British postoffice is as efficient as
Mr. Bayes claims, why does it not pull down
the antiquated spark stations and crect a lew
modern ube transmutters to take the place
of GCK, GLD, GNI, GNI" and others which
are nothing more nor less than rock crush-
ers. Where, in Furope, is there a station
at all comparable to WSC or WIM? Where,
m Furope, is there a station that can com-
pare to WCC for quick and efficient handling
of commercial trafhic? Where are your sta-
tions which compare to the ncw WSH or
KS? I might also mention KPH and
KOK, WNU, WAX aund a host of other
notable American stations which are equip-
ped with modern apparatus and handle much
Tong distance communication. Mr. Bayes,
your stations are far behind any of these.
British stations are using the old sparlk trans-
mitters in a locality where interference is the
worst of any place on earth. If the G. P. O.
had any desire to improve the situation in the
Chaunel, it would or shauld begin on the
spark transinitters,

The latest Marvconi spark transmitter is
equipped with a spark coil for an emergency
apparatuis, the most ineficient and unrelia-
ble piece of mechanism used in radin. It
uses the transmitting inductance as part of
the receiving set. I visiled a British vessel
where one of these had recently been in-
stalled and was told that it was oine of Mar-
coni’s latest in sparks. Mr. Bayes claims
that British apparatus can be compared to
Aanerican and demands the receiving set I
offered to give him if he'could honestly say
that British commercial radio apparatus was
equal to American. He tells me in December
Rapro News that he will accept a Super-
Ileterodyue.

I was rather surprised to read what Mr.
Bayes said in his December letter to your
magazine, but was most astonishingly sur-
prised by his requesting an American Super-
Tleterodyne. After writing several letters
to your magaziue criticizing American meth-
ods and claiming British goods were superior,
he makes known to you and your host of
readers that he would like to have an Amer-
ican receiving set. I offered to give him
this set out of my own funds without his
having to prove, only to assert, that British
commercial radio sets were comparable to
American. ] would just as scon have pur-
chased a British aor Dutch set, using some of
those “good” dollar tubes which he praises
so highly, instead of annoying him with a
10-tuhe Super-Heterodyne. 1 cauv’t under-
stand why he chose an American when Brit-
ish are cqual, if not actually superior, to the
American sets, as he claims. It may per-
haps he that he is “talking through his hat”
and doesn’t mean exactly what he says. At
any rate, I have enjoyed the discussion and
will assure him that I have no peeve against
the British, simply because they are a little
behind the times.

T'rep M. Howe,
Radio Operator S.S. Emidio,
San Pedro, Calif.

gy

Push-Pull Amplifiers
with Standard Parts

(Contiued from page 2095)

1B TP e R T

Practically no current flows through the
grid circuits of the tubes, so the potentio-
meter method of getting the mid-point he-
tween the two grids is available. This
poteutiometer is made up of two half-meg-

“A better condenser
makes any circuit better!”

I have had built an 8-tube Super-Heterodyne and of course
bought with care the best parts the market offered. The
result was, I tried several well-known condensers which
were not satisfactory and by chance tried a pair of “Mar.co
Condensers” and was greatly pleased with the performance
of my set, So much soI hoped to pick up one of the foreign
stations during test week.

On tuning in on 470 meters, picked up “Lyons, France,
Station PTT,” which came in as loud and clear as a bell
with orchestra music, and held them until they signed off
at 12 midnight, Eastern Standard Time.

I am enclosing a confirmed telegram of my reception that
you may know Mar-co Condensers proved 100% on a test
with an amateur at the dials.

Yours very truly,
(Signed) H. W. DAHL

MARTIN-COPELAND COMPANY - Providence, R. 1.

AL AAAN AZA A A AAA A A A AR A A A A A A AN ALA A AP AAA A A A AL A A

100 V 0%!

t toraee"‘B” Battery for $1

ol

Ewverybody can now enjoy the benefits of

R

\__ Storage “B" Batteries——more power, quieter SE R VICE
reception, greater economy. Rubber case pre-
vents Jeakage or shorting. Easy to recharge. DOubIe-Dui‘y
Will last for years with ordinary care. CHARGER

Charges §-volt “A”
or  Auto Batteries
or up (o 125 volts
of '’ Battery IN
SERIES. Noiscless
in operation. Ex-
tremely economieal.
The height of con-
wenienece.

SERVICE Rechargeable ‘B’ Batteries
—in all-rubber cases

e $ 00 50 VOLT—$5.50
VOLTS 1 0 125 VOLT—$12.50

SERVICE BATTERY CO.
704 East 102nd Street Cleveland, Ohio &

Service “A” Batteries
[ndestructible rubber case. Two

%enr”gum'nntce.
80‘-’?06 amp. hir $14.00
?D;Tlltiﬂ amp. hr, $].6-00
Prices in Canada
50 $ 100 $
VOLT 7.75 VOLT 14.50

SERVICE BATTERY CO. of Canada,

Complete
with Bulb

$1 4.50

Vo' 17.%

137 Roncesvalles Ave.
Toronto, Ontario
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The Battle of the (olors

These dyes when freshly prepared do not mix with
each other but perform weird gyrations on the sur-

One of the most brilliant effects that has ever been

produced on a screen is presented in a New York
play. This remarkable new chemical optical effect
is produced in the following manner: A light from
an incandescent bulb or other source is concentrated
through lenses and reflected by mirrors in conjunc-
tion with a small container that is filled with water,
mixtures of analine dyes and some oily vehicle are
ejected from syringes to the surface of this water.

face of the water, thus producing a veritable battle
of colors on the screen.

This novel and interesting effect is but one of the
thousands of odd scientific developments explained
in the April issue of SCIENCE AND INVEN-
TION. Ask your news dealer to let vou see a copy
the next time vou pass his stand.

The Experimenter Publishing Co., Inc.

53 PARK PLACE

NEW YORK, N. Y.
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ohm grid leaks connected in series, their
outer ends connected to the two grids, and
their junction to the — terminal of the
“C” battery and through the latter to the
filaments. The secondary of any good
audio transformer is connected to the two
grids, and the trick is done.

If you look at the windings of a hcad
receiver or of any loud speaker of the iron
diaphragm type which lias two coils, you will
see that the coils are connected hy a little
soldered pigtail.  This is the mid-point of
the whole winding, and it can be used in
just the same way as the mid-tap of an out-
put transformer. Connect it to the positive
end of the “B" battery, the plate of onc
tube to the end of onc coil aud 1he plate of
the other tube to the end of the other coil
Current will flow from the hattery through
one coil to the plate of one tube, and in so
dring, will aid, let us say, the permanent
maguet in creating a magnetic pull on the
diaphragm. Curreat will also flow from
the battery through the other coil to the
plate of the other tube, but this time it will
oppose the permanent magnetism. Suppose
that the audio wave makes the first grid
more positive; more current will  flow
through the first coil, and increase its as-
sistance to the permanent magnet of the
speaker. Result: more pull on the dia-
phragm; it moves toward the magnets. At
the same instant, the second tube's grid be-
comcs more negative; less current flows
through its coil, and its opposition lessens.
Result: again more pull on the diaphragm.
So the loud speaker coils cause the outputs
of the two tubes to add up their energy and
give louder signals.

LOUD SPEAKER CONNECTIONS

It has just been said wat the steady flow
of “B” battery current in one coil opposes
the magnetic effect of the current in the
other. The two effects are equal and oppo-
site, and hence cannot demagnetize the per-
manent magnet. This is a danger in the
usual amplifier connection (speaker in series
with battery and plate) which calls for care
in connecting the proper speaker terminal
to the battery lead. There is no “proper”
terminal in this new hook-up; either terminal
goes to either plate, and the battery goes
to the connection hetween the two coils.

This hook-up may be used with any loud
speaker which has two coils in the voice
circuit. In some cases, where the inler-
coil lead is covered with braid, a little deli-
cacy js needed to remove the braid without
cutting the wire. The writer has found
that an old safety razor blade, broken
obliquely to give a sharp corner, is ideal
for the job. After carefully slitting the
msulation, it is pulled back and the wire
inside served with a drop of solder from a
soldering iron. Then a piece of stranded
wire is soldered on, and led to a terminal,
whence a lead is taken to the + 90-volt
terminal of the set.

To compare this method with one of the
standard  two-transiormer  circuits, the
writer built it up, as shown in the photo-
graph. The parts wcre those which hap-
pened to be on hand and are evident when
recourse is made to the diagram.

FFor test purposes, a Neutrodyne recejver
was used whose last stage was a push-pull
amnplifier using a pair of well-known trans-
formers. A two-circuit jack just ahead of
this stage allowed the output of the first
stage to he diverted to the special amplifier.
The same tubes, filament current, and “B”
battery were used in each amplifier. The
same loud speaker was used. When on the
regular amplifier, the extra lead was left
dead. No difference in tone quality or
volume could he naticed between the two
circuits, yet (he sccond represented a saving
of at least $5, and several square inches of
valuable back-of-panel space.
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ADIRONDACK

MODEL 10 METRO MAGNETIC

ampliier, detector, two stages awdio,

THE WORLD’S GREATEST
FIVE TUBE RECEIVER

For those that care to purchase a complete outfit, we
have combined the following accessories, together with
the instrnment, at this exceptional low price.

1 Adirondack Receiver 5 Tested Tubes, 201A

1 Adirondack Loud Speaker 2 45 Volt Batteries

1 Complete Aerial 1 80 Amp. Storage Battery
2

1 Lightning Arrester Tlugs
1 P. R. Peerless Phones

$82.50
satisfactory  on

Special Price as deseribed - - -

GENERAL INFORMATION

Antenna:  Single wive 1o to 150 Teet, Wire used

Takes
super

Wave length rauze, 130 to 675 meters.
in new  regulation wave length  for
broadeasting  stations.

Trbe arrangewments: Magnetic coil, equalizer,

HETRO

MAGNETIC

$37.50

Sold On Trial

T.ook over very carefully
every ad in this magazine aua
then you may reagd this one.
Qur story is simiple,

This reeeiver ix sold to you
on a 10 day trial. You have
the privilewe to compare it
with any $150.00 to  $200.00
Receiver, amd it it does not
oive ns gooud or better results
in dlistance, voluwme and clar-
ity, you may return it to us
in good condition withont any
obligation, and we will refund
to You your nioney,

Furthermore, if anyone iw
vour locality. or yol. can
huild so fine an
using the snwe figh grade
parts as used in thiz instru-
ment, for less Imoney, you
still have the same privilege
to return it

The fact that the World
famous Hetro Magnetic cir-
cuil is wused, further deserip-
tion to itz ability for trans-
continental reception is not
LRCESLALY,

We recently secnrved a 1i-
cense aud have adepted a pol-

indoor aorial. iey to sell direct to the con-
Tebes: Dry cells, 190, or Stovage RBattery 201A. sumer, aveiding the middle-
Panel: 7 by 26, bDeautifully envraved. mnan's profit.
Dials: 4 inch. . Ifactories producing Hetro-
Cootrois:  Germania, Helro Magnetic, Magnctie Receivers are months
Condensers:  Foreign type, law logs. : : s ‘
Sockets : " ) belind in production. Grasp
Sockets: Special Lype. . this -t ity &
Cabinet: DBeautilully finished § by 27 =olid mahogany piano, hinged, s opportunity at ence.
£7.00 exurn,
;I---ﬂ-------ﬂﬂ:ﬂ-_--ﬂ---_.l----
L Adirondack Mt, Service Co., Dept. NR5
: 1582 Inwood Ave.,, New York City, N. Y.
Ad' d \ k M : Dlease send me the outfit I lhave markeqd
ironaac Ountaln : It i nnderstood that T have 10 days in whici
S . y o try the set and if found not as adyertisea,
ervice Ompany 1 1 will return the set aud you will refund my
1 Juouey,
1582 Inwood Avenue : 1 Adirondack Set alone $27.50
H C1 With Malogany Cahiuet 4430
New York City 1 [ Adirondack Set complete 3250
1
BoNawme
U. S. A. t
! p Address
: City

instrujnent. .

[y L L R L TN .

Own

For BATTERIES, ANTENNA, and GROUND |
AT ALL DEALERS

HOWARD B, JONES CHICAGO

Easily Slips in FPocket.
E.M.F.

ENGINEERS ARE ENTHUSED

Say its wouderful.
H IVith complete instructions.
Prlce $1°25 Seud for ong TODAY.

Absolutely simple in Operation. Wonderful timne

Garrison Way

Radio“Trouble Shooter”

Every Set Builder Should Own One

PAT, PNDG.
n f——

Actual Size

Generates its

Tits Any DPhone Tip.

Lasts practically indefinitely.
saver.

ADBRO MFG. CO.
Pittsburgh, Pa.

We Repair All Sta

Makea of Tubes - m!arc_l $1-50

V. 202 Repaired, $3.00

All Tubes Guaranteed to Do the Work -
D1Q EXCHANGE ' AMERTCAN ELECTRIC CO.
200 Broadway New York d State and 64th Sts. Chicago

Orders Sent Parcel Post C. 0. D

E 5\“’“5

PERFECT REPRODUCER

Tone loud and pleasing.
some matenal and

Black—3$22.50 Shell—$25.00

Hand- §

design.

Insure your copy reaching you each month.

Subscribe to Radio Ngws——m.so a year

Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Efﬁcient ang

gconomical Aerig]

ANTENELLA

NQ AERIAL OR ANTENNA NEEDED

WHY PAY $10.00

or more to have ar aerial spoil the
appearance of yuur home? Ante-
nella eliminates all unsightly wir-
ing, lightning arrvesters, etc., and
precludes the possibility of dangel-
ous gxoundmgs on a power line. it
also stops “canary bird” re-radia-
tion from mnearby oscillating sets
from interfering.
ANTENELLA

is not only a real distance

getter, but also successfully
overcomes static annoyances.

At vour dealers, otherwise send purchase
price and you will be supplicd withoul
further charge.

G F ES"IITIGDQ;IHC.
Radiol Gondenser olcls

FRESHMAN BUILDING
240-248 West 40th Street, New York

In 15 minutes

LIBERTY %

Sealed
Five
ig delivered to your home
you can be hearing
wonderful programs from
local and distant stations

Doliver i
Y Zalcdd l

ILIBERINT

Manufactured by

Liberty Transformer Co., Inc.
555 N. Parkside Ave., Chicago

EW &4 paﬁe loz. Holda 400 stationa.
Shows calls, cltien, wave lengths, 4 dialset-
t:nga’l‘, "g:\rtks' lEtt by.rxvla“ve (I;en UhGGEbs.
ion tis!
states, ete. Owners. TROUS EAIDS.
thstrh vnluablte mfotmaltlmn . S':! eonvimggg-
cos joy to
E (V;Vor m:m{) imes sma: 3 A

Log for Your Radio

e Luxe leatbor cwer

N, tman afte Post-
Send NO Money Do e i o “MONEY RE-
FUNDED if not DELIGHTED, Order today-NOW ., Postal will do
RADI? PRINTERS, Dopt. 3325  Mendota, lllinals

Insure your copy ceaching you each month.
Subscribe to RAD(Q NEWS—32.50 a year.
Experimenter Publishing Co., 53 Park PL, N.Y¥.C.

In conclusion, it might be well to add that
a push-pull amplifier will not “show its
stuff” unless the tubes are worked hard.
This means 130 volts of “B” battery and
nine volts of “C” battevy. If you can get
enough volume without distortion with 90
volts, or less, of “B™ and a 4i4-volt “C”
battery, -probably the conventional single
tube will auswer [or the last stage. But even
so, people are coming more and more to
realize that a liberal margin ol load capacity
is just as desirable in a radio set as 1 an
automobile, and they are more and more
willing to ensure good quality by providing
for it.

2N b
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The Most Selecﬂve Set

(Co;rfmmd fiom paye 2078)

SOUIROT

quency amplification using this method of
coupling can be used, although the circuit
must of necessity contain numerous coulrols.
It is most desirable. lhiowever, to use the cir-
cuit of IFig. 2, with no further alterations,
since exceptionally good results may be had
with it

e )

The Llfe and Work of

Lee DeForest
(Continued j/mu puye 7067)

i ITUEEES s

papers announced over the signature of the
Marcon: Company that Mr. White had done
wothing of the sort.

Delforest, as usual, had paid a great deal
more attention to the development of the art
than he had to the development of his per-
sonal fortune, so when the crash came he wus
almost as badly off financially as he was
back in (he hard days of 1901 and before.

He saw this, but failed to take 1t into
serjous consideration when he learned of the
management of the company and of the
methods it was beginning to employ for oh-
taining imore money to tide them over the
crisis. Instead of making his plans with
care and attempting to salvage what right-
fully belonged to him, he simply got himselt
wrought up with righteous anger,
Mr. White’s office, read the proverbial riot
act, offered his resignation and then began
to talk settlement. He asked for a license
under all patents already assigned to the
company, a quit claim deed to those in the
process of granting and development and one
thousand dollars in cash. The directors
through Mr. White, their president, did not
at first see their way clear to grant the cash
portion of the settlement, but a little pur-
suasion on DeForest’s part brought them to
his pomt ol view.

Buat hard luck seldom travels alone. De-
Forest retained a lawyer, one C. C. Higgins,
to draw up the final papers, including the
assignments and the claims. The company
paid him the money and turned over the cash
to him, taking his receipt on hehalf of his
client. Then he came to Delforest, handed
over the papers and $300. DeForest asked
ahout the remainder of the cash and the

-attorney said it had been relained as his fee!

OR more than a vear previously DeForest

had been coquetting with the idca of a
wireless telephone. While in the company
and actively engaged in the technical super-
vision of all its stations and plants he had
had little time for work of this nature. So
as soon as he had severed relations with them
and was free again to carry on his researches
unmolested, he dived headlong into the solu-
tion of his newest prohlem—the construction
of a wireless telephone.

The three-electrode tube was almost fully
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AMPL-TONE

Loud Srpeaker Unit

Ten days free trial. Your Three Dollars
unconditionally returned if at the end of
ten davs you are not periectly satisfied
withthis Phonograph
Attachment and do
not find it to be of
exceptional value for §
volume and clear re-
production,

$ 3 brings vou this genuine

Reverse the
tips and note
the difference
i piteh. Wil
not  de-magne-
tizee Phono-
graph people speut years 1)erfectmn the acoustic,
TJLE advaintage and use our unit on your phono-

graph,
UNION FABRIC CO.
(Makers of the French Headset)
DERBY, CONN.

New Process
brings back original strength
te tubes that light hbut ar:
weak or worn down.

GUARANTEED 500 HOURS
Only U.V.-200, U.V.200-A, U.V.-199,

" 300, C-301 A, C-299. Also cone:])und
ing tubes of nther makes.

Mack Your Tubes and Wrap Securely
Tiubes Must Light to be Processed.
Mail Orders Shipped P.P., C.0.D.
24 Hour Service
Dealers Write for Propesition.

THE NEW SINGER
(Meter Tested) RADIO TUBES
Matehed in sets for neutrodyne, Reflex, Su- $
per-Heterfulyne and Radio Freyuency Cir- 2
cuits.  Absolutely guaranteed. Each

Times Building
Dept. R, New York

SINGER RADIO CORP.

TUBES MADE NEW AGAIN $l

ach

went 1mto -

Stop tube vibration! Prevent
sct froer marring furniturce!
Used under set or tube shelf.
Made of pure wool felt.

Set of 4 Radiofeet, including altaching’ screws or
washers sent postpaid anywhere in the United
States or Canada for $1.00. Do not send stamps.
Specifv dark red (mahogany)or brown (oak)color.

NEODYNE ASSOCIATES

T. M. Reg. Pendd

3121 Benenson Building
163 BROADWAY., NEW YORK

Young Men—

Turn Your Spare
Hours Into Money!

Farn big profits, prizes, and
awards selling RADIO NEWS,
SCIENCE & INENTION, The
EXPERIMENTER, and MO-
TOR CAMPER & TOURIST
n vour neighborhood. We train
you as our salesmen and payv
vou 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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The Radio
Broadcast
Listener’s Book
of Information

and Log Record

iz not only a complete. practical
book of those essenrial Radio
facts that everyone who owns a
radio should knew, but it is also
a handy log recerd for those who
wint to keep a vecord of the sta-
tions they receive. The bools is
enclosed in & handsome two-color
cover, hound in Loose-leaf fash-
icn, so that new pages can be in-
serted if neeessary. It contains
S0 pazes, each oue containing in-
formation mere valuable than the
last.

The following is a brief summary
of the information contained in
this boolk:

Information for the Broadcast
Listener:

VYacuum Tube Table:
Meter Wave Lengils:
Radie DBatteries:
Wireless Code (hart:
Station Log Chart:

Complete list of Broadcast Sta-
tions of the United States, giving
Power, wavd length, and Time ot
Operation eaeh day of the week.
Log Sheets for tabulating the dial
settings of the stations yeun re-
ceive on your radio. Size of Book,
6 in. by § in., with handsome 2-
coloxr cover.

Postage

Published by

The E. I. COMPANY

Sole Distributors

The Consrad Co.

233 Fulton Street
New York, N. Y.

developed for the time and so spared him
time on those investigations.

The first attempt was made with the Poul-
sen arc. As all know, the chief trouble with
an arc transmitter is to make it function
efciently on the shorter wave-lengths.

He constructed an arc, and after much
time and worry had heen spent i making
it work on thc wave-lengths generally in
use, he began the long scarch for the most
cifective method of madulating the continu-
ous—or undamped, as it was called then—
ontput of the oscillator, Of course, the
oscillating characteristics of the audion were
not known at this time,

While in the midst of these researches he
was, one day, in confereuce with D, McIar-
lan Moore, a savant in the comstruction of
lighting devices and vacuun tubes, when
Mr. Moore called Mr. Delforest's attention
to an account in one of Nikola Tesla's books
dealing with the operation of an arc in the
flame of a gas light and its extreme efficiency
and stability. DeTlorest decided immediately
that possibly this would produce somc re-
sults in the new wireless telephone he was
then . engaged in perfecting. Accordingly,
when the conference was completed, DeForest
rushed back to his new laboratory in the
Parker Building—whence he had moved
when he left the old Delforest Company—
and proceeded to build the Tesla apparatus
and attempt to modulate it. The resulls
were much better than he expected at first.

He had tried the straight Poulsen arc,
the arc in hydrogen and a number of adapta-
tions made for the sake of keeping the arc
steady and in oscillation. The new method
proved the best of the lot.

Having found a way of producing un-
damped oscillations, he started work on
adapting the modulator. He found with the
new systcm that the most efficient location
for it was in the ground lead of the antenna
circuit.

Tt was on the last day of the year that the
first speech was transmitted across his labor-
atory, December 31, 1906,

After once having proved to himself that
he was correct in his belief that telephony
was entirely possible by wireless, he apphied
himself to the task with redoubled effort.
The laboratory apparatus was of course
bulky and heavy, hardly adaptable to com-
mercial installation. So he set out to make
its work practicable. that is, of sufficient
strength and dependability for a commercial
mmstallation aud to put it into a form which
would be simple and rugged. Accordingly,
he sct about to find the proper form for the
completed set.

The result was in the form of two cases
with panels on top. In this form, they were
made available to the public. The first in-
stallation of them was on a Lackawanna
ferry boat on the Hudson River.

THE FERRY

One fine day i the latter part of May,
1907, the skipper of the Bergen received the
surprise of his life when three men boarded
his vessal, walked straight up the companion
leading to the wheel-house deck, and did not
even siop there. They went so far as to
traverse his own sacred domain; they went
directly into the fore wheel-house without
knocking! Once inside. they dumped the
hags—they looked suspiciously like plumbers’
kits—on the floor unceremoniously, turned
about and went below after another load.

Now, Hell itself has no fury like a ferry
skipper whose dignity has been violated. So
when DeForest and his assistants returned
with the remainder of their apparatus to in-
stall the first moving wireless telephong sta-
tion, the skipper treated them to some choice
deep sea language, ending it with a lesson
in sea etiguette.

It was not long, however, before they had
installed a small generator in the engine
room, connected it to the boiler and run the
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WESTON

—the Radio plug that
defies imitation

everywhere

Be sure and get a Genuine Weston
Instant-Change Plug for your radio
set.  You canpot go wrong if you
look closely at the illustration above.
It is exact,

The Weston Plug is the original
automatic radio plug, Many others
are imitations.

It is light and easy to-grip, and in-
terchangeable from heacdphones to
loudspeaker in two seconds. Just
shove cables in to connect, press
triggers to pull cables out. No tools
are required. There is no incon-
venience or lost time,

Weston Instant-Change Racdio
Plugs are for sale by all reliable
dealers and at most musical instru-
ment stores. Lf your dealer cannot
supply you, write direct to us.

Write for Circular J, a booklet that
gives complete information on how
to get better results from your set.

WESTON ELECTRICAL
INSTRUMENT CORPORATION
173 Weston Avenue, Newark, N.J.

Offices in AUl Principal Cities

SAVE §$1.25 ON COST

OF NEW TUBES BY

HAVING YOUR OLD

TUBES REBUILT AT
$1.75 EACH

Guaranteed equal to new.

Send us vyour tubes by

parcel post. We return

them parcel post, C. Q. D.

and try to maintain 24
bhour service.

HARVARD RADIO
LABORATORIES

200 0Old Colony Avenue
South DBoston, Mass.

Insure your copy reaching you each month, Sub-
scribe to Radio News—§2.50 a year. Experimenter
Publishing Co.. 53 Park Place, N. Y. C.
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25¢
~ On All
Newsstands

STATION 3BQ
Bon Hill; Victoria, Australia

The cover illustration, as shown here, is of a well
known amateur short wave station. This is ama-
teur station 3BQ, Bon HIill, Vietoria, Australia,
which has worked many U. S. A. and English
amatcur stations. 'The transmitter is supplied
with 1500 wvolts through an electrolytic rectifier
consisting of 104 jars. The tube is a Phillips Z4
operated at a normal plate current of 100 milli-
ampercs. The acrial is a 50-foot five wire cage
type suspended between two 80-foot masts. The
remarkable work accomplished by this station and
many similar stations throughout the world should
stimulate the interest of our readers in amateur
radio.

Radlo for the “Amateur

The EXPERIMENTER concentrates its entire radio pages to the
problems of the radio amateur, covering the real, practical problems of
the day that affect the actual transmission and receiving apparatus of
the Amateur Station.

The special feature of the April issue, shown on this page, is the com-
plete construction and operation, in detail, of a practical short wave
receiver.

The EXPERIMENTER is carried by all Newsstands. You can
obtain a copy of the latest issue today.

THE GERMOTT PUBLISHING CO., Owners
Licensed Publishers, THE EXPERIMENTER PUBLISHING CO., Inc., 53 Park Place, NewYork
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How Radio
Is
Received

%
L
Y
Y
S
28
E{'
3
N
'Q.

f BOOK NO. 1l

By R. S. OULD

of the Bureau of Stan-
dards of the U. S.
Government

This new book of the E. I. Co.
tells thoroughly and completely
just how radio is received. How
the radio waves originate, are
sent out inte space and finally
received on the antenna and
telephoncs. It enables you to
understand the principles of
the reception of the voices and
music you receive daily out of
the air,

This is one of the handiest of
the E. 1. Co. books for tlie ama-
teur radio listener. It explains
i a very clear way how Radio
is transmitted and received, It
contains 64 pages, size is 5 x 8
inches and is bound with a stiff
cardboard cover and printed in
two colors,

On Sale
At All Radio and
News Dealers

PRICE 25¢

Published by
THE E. I. COMPANY

@
The Consrad Company

Sole Distributors
233 Fulton S8t., New York, N. Y.

output wires to the cabin. The antenna was
strung between the flag poles atop the ferry
hoat and the station was put into operation
in the fore wheel-house.

The Lackawauna had erected a land station
at the Hoboken terminal of the ferry and
another at Twenty-third Street, Manhattan.
These stations were put into operation, an
operator installed on the ferry and the news-
paper men invited {o look over the works.

Comimunication was easy ; the t'erry station
had ample power and the land stations w erc
fairly pouring curreat uto their antenna.
The followmg Sunday the papers came ount
with full page spreads tclling of the latest
great advance of science, the radio telephone.

Incidentally, the skipper’s ideclings were
assuaged when he saw the papers and saw
Liis own photograph in spick and span uni-
form cnjoying the place befitting a staunch
sailorman.

) B S T R S

- “Black Listening is
Theft”

(Coslinned from page 2045) ‘

IS e o L G 1 R L R S

an obnoxious tax. Of course, it must be said
that in the United States such a tax would
be well nigh impossible, whereas in Europe
the public has beeu educated to heavy taxes
and gracelully submits to them as a rule,

Ranio News has no interest m the matter
except that it sincercly believes that if the
ether is free for all, radio can expand in a
normal manner. And if that happens, within
less than twenty vears people over the entire
world will be able to converse [reely with
eaclh other and will then be able to under-
stand each other, which they do not today.
And once nations understand each other,
wars will become only a remote possibility.

IIEERERRERRE ] A

An Efficient Crystai

Detector
(Continued from page 2082)
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inch short. [F is now mounted in position,
with the two No. 6 R.H. brass screws oune
inch long. Place the camshaft bearing M
in position under the arm A at the end near
the crystal cup, put the cam and shaft in
place. arranging M so that it will be about
& inch from the end of the arm A. Clamp
M in place and mark its position. Drill and
commtersink the hase for a (/32 clearance
and bore and tap the hlock M for the same
size thread. M may now be fastened to the
hase. Replace the camshaft and so At the
knob N that there is no end play jn the
svstem.  The base is drillecd for the fasten-
ing screws of the two binding posts which
are placed an inch apart in the positions
shown.

The sivip C with its needle guide and
spring is attached to the arm A with the
4-36 serew K, placing a washer under C
and one under the head of the screw. Under
this same screw K is fastened the flexible
lead P from the left-hand binding post.
Place the crystal cup in position and mark.
Drill and tap for a 6/32 screw. Counter-
sink the hole in the cup for the flat-headed
screw. Before screwing the cup in place, cut
a strip of thin copper or brass ¥4 of an
mch wide equal in length to the distance be-
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Radio Cabinets Strong and Rigid.
Remember That We Pay Mail
and Express Charges. It Makes
Quite a Difference When Com-
paring Prices.
Specifications

Havdwood, rubbed mahogany finish, Top
hinged ends of top spleined to prevent

warping.
Panel size

RN ENENENE NN
AR MMM

Mail and express prepmd east nf \llSSlSSIODl River
We also make Radio Desks and Tables
Send for free catalogue

Mail and express prepaid east of Missis-
sippi River.
We also make Radio Desks and Tables.
Send for free catalogue

The Southern Toy Company, inc.

Dept. N. HICKORY, N. C.

nghtm me start

ARVELOUS new Indian Prince—the

Personal Motor—goes 90 to 100 miles
on a gallon. Operates at less than 1/3¢ per
mile. Light—Safe—Clean. You learn to
ride it in § minutes. Costs less than any
other high-grade machine, Write today for
ilustrated booklet telling all about this new
Indian Prince—the Personal Motor—and
how easily you can buy it.

Dudian Motoeyele Co.

Dept. Z5, Springfield, Mass.

“Masteroia Conscle”

The Radio Sensation
A five tube distance getter in a
beautiful conmsole cabinet that heau-
tifies the home.
Complete with Loud Speaker
enclosed $90
THE R. C. MILLS RADIQO CORP.
303 Fourth Avenue New York City

et N B :
i DON'T LOSE YOUR RIGHTS

Before disclosing your invention to

nyone send for free hlank form

a
“EVIDENCE OF CONGEPTION"
to be signed and witnessed.
LANCASTER & ALLWINE
Reg. Pat. Attvs. fo U. S. and Canzda

Washinaton, D. C.

270 Quray Bld
i & ‘Evidenco

Qriginators af the form
= of Lunceplmn
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Little Things

That Improve Receiving

You will like the extreme care given to
every detail in the manufacture as well
as the correct and original design and
superjor construction  which  dis-

tmguxsh
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Interstage Radio Products
Jack, Code No. 4 It is this care with the
$1.00 little refinements, the

result’ of "yeats of ex-

périence in the manu-
facture and development of fadio’ ahd telephone
equipment, which improve your receiving when
you use Yaxley products.
Take the Yaxley Jack as an example. The
single nut mounting without the use of spacer
washers ig a distinct advantage to you. The
phosphor brenze springs, the pure silver; self-
cleaning contact rivets and other exclusive fea-
tures, mean better satisfaction.

Your dealer will gladly show you these stand-
ard jackhs or we will send you full injormation,
if yomw wmrile.

Yaxley Mfg. Company
Dept. N, 217 No. Desplaines St., Chicago

EARN $60 TOSz00 A WEEK
Electricity,the Big P
worpgctric] L{E Ghe gL Eagf]lénfa{ald Fascinating
ie practi I—S;m}:lg"Yo? onctutal
ele ica.
COURSE. ¥oudonh

perience. Free courses in Radi d_Aut
Woite oot ﬂgcc{riexty;;)ght;gg}:E(fﬂ\rbxieo ;gu ]ea‘;no
eform oot
wlirs oF sy SPEC X1 Grrhin. "ACT 5%‘ L Reo partle-

wis, Presi
COYNE ELECTRIGAL BoHS 3
1300-1310 W, Harrison St., al"c%?g;go‘r:%nrslms

xr

We Want to Bid On
Your Cabinet Needs

Qur experience in this line is your gnarantee
of satisfaction. We can furnish proof. Ample
space; drying room and paint room as large
as many factories.

Speed. service and price will meet your ap-
proval. This is the time to send specifieations
or sample for bid. as prices on matcrials are
at lowest point they will reach this year. About
50% of capacity contracted now; will not con-
tract bevond capaeity. First cr)me hest served.

Universal Cabinet Co.
Radio Avenue Greenville, Ohic

THE R HIOGET L™ SPrAKER WIIN THE GUNT voICZ
Reglstered

Only 5 Inches High — $8.00
RICE & HOCHSTER

134 Washington Place New York City

MARVELOUS NEW

AUDIO TRANSFORMER
adds a wmugical quality to any %
set, far Dbeyord anything sou
evel' lieard belore. Karas Har-
monik amplifivs Jow, middle
and Digh lones lo the sawme big
volume, eliminating distortion.
Brings oul rital harmonics and
overtanes of music. Price $7.00.
Writc  Karas  Electric Co.,
Dept. 59-45, 4040 N. Rockwel|
§t. Chicago.

cone's car with

tween the crystal cup and the nearest bind-
ing post. Tlus strip is screwed under the
cup and hinding post and acts as a connec-
tion between the two. It is necessary that
the screw holding the crystal cup fit tightly
m the base, otherwise the cup might be
lonsened when it 13 rotaled to bring a new
portion of the crystal under the needle. The
flexible lead P ois then secured under the
other binding post.

To place the phonograph needle (which
should be a long one) in its spring holder,
msert it from the top, point downwards until
its top 13 Hush with the top of the small
dizmeter of the spring. I the spring has
been wound aceording to the ahove instruc-
tions, it will be found that the small diam-
cier of the sprng rests an the top of the
needle cwlde and so allows the needle to be
pushed  to pesition without mjuring . the
~|)1inn When replacing the needle, which
hould be done frequently, pull the necdie
sul by the point with o pair of pliers; never
pull it back up through the guide. Tt will
ruin the spring if this is done. The spring
should be suretehed sfightfy so that there is
@osmall amount of travel dewnwavds, thus
giving the needle the floating action referred
Ly above.

The lekt is then glued to the base.  This
together with the methnd of holding and ad-
Justing the needle mukes a erystal detector
that 13 not casily jarred out ol wdjustment.

T R T T WO e e

Radio in 1935
(Contimied fmm page 2051}
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LOUD SPEAKERS

As long as telephoue receivers were good
enough to listen-n to rudio, some little head-
way was made wm making receivers more
sensitive for faint sounds, but suddenly the
public demanded lowd speakers.  Up to that
time not a great amaount of original research
worlk along these lines had been done. So
sur good old friends, the telephime reccivers,
were pressed -into service, to fill a duly Yor
which they were not at all suited. Filling
music by mcans of a small
telephone receiver is one thing, and filling a
roomn full of music {rom the same sort of a
receiver is a tolally different problem.
Nuaturally, our present-day loud speakers,
whiel have as their basis the telephone re-
ceiver principle, are all faulty and have
hielped, more than anything else, to bring
radio into dislavor, due to theii squawking
and unnatural nasal sounds,  In other words,
the loud speaker today is the weakest part
of a radio receiving set. The few loud
speakers made which do not work on tele-
phone recelver principles are, as a rule, mueh
saperior,  but  even the present-day loud
speakers are not what we shall use w 1935.
As a matter of fact, the writer predicts with
certainty that anything that has a small iron
diaphragm, as have Y0 per cent. of the loud
speakers today, will not be used in 1935,

Imagine what happeus to the small iron
dise, measuring 214 inches in diameter. when
called upon to reproduce transmitted sounds
from a 50-piece orchestra. This little dia-
phragm has to be drum, violin, saxophone,
ohoe, flute, trombone, ‘cello, cornet and piano
all at the samie tine. JManifestly, it is impos-
sible to get the one diaphragm to vibrate
in such a fashion as to produee not only
all the tone values. but all of the overtones
simultancously.  As a matter ol fact, it
never happens. Al we do get is an “aver-
age” ot these sounds. Hence the distortion,
and squawky reproduction.

The loud speaker of 1935 will not have a
diaphragm at all. On our front cover the
writer has ptctured a talking, gaseous lamp,
the sounds emanating from the glass walls
of the luminous body of the lamp. This is
not a wild prediction either, because it can
be done this very minute. In Rapio News
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Here’s the Best and Safest
Guide—while building your
New Super-Heterodyne

Consrad pattern No. 13 gives the
have designed the most complete and
practical pattern ever originated for
the Standard Super-heteradvne.
Contains 2 extra large blneprints 191
by 44 iuches and a 16-page instruction
baok. Evervthing is simplified, com-
plete and ready for use.

Price $1.00

SOLD BY ALL RADIO AND
NEWS DEALERS

The Consrad Company
233 Fulton Street - New York City

Not Too Little
Resistance
To Overdrain
the Battery

Not Teo Much
Resistance To
Give Meaningless
High Readings

A new pocket volumeter for “'B™ Battery volt-
age measurement.  Will show voltage of S units
of "B" Battery, 22% wolt dry or 24 wvolt wet.
0-120 voli scale, & volt divisions, Price $3.50.
Other types pocket voltimeters, amneters and
valtammeters and Panel Meters,

The Sterting Manufacturing Co., Dept. H, Cleveland; Ohio

Sterling

No. 35 Voltmeter

Pocket Meters

ELIMINATE
ST

“ STORAGE 'R
@drov BATTERY -

‘eliqx»AC POLARIZER

Uses Electric Light Current and Saves
Recharging Bills —PermanendyAdJustccl

Jatzyfacﬂzon Guaranteed

SEND #25 =

DEALERS AND "
SET MAKERS-WIRE BS&%%AE#&%GJM

LOS ANCELES.

OR MONEY ORDER
Prepad —

FOR PROPOSITION-

e

HEAD SETS UD TALKERS
PHONO ATTACHMENTS

TRIMM

RADIO MFG. CO., Dept. 66
24-30 8. Clinton St. Chicago, IlI.

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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of Tube
h Contro

AMPERITE—the Self - Adjusting rheostat,
takes care of tube current better than any
expert operator could regulateit. No more
hand rheostats or filament meters neces-
sary. Brings themost out of each individual
tube automatically. Simplifies wiring, dou-
bles tube life,lowers set cost. Approved by
all leading laboratories. Used In every
popular construction circuit.

RADIALL COMPANY
Dept. RN 10,50 Franklin St., New York City

Write for

FREE
Hook-ups

RITE

RES. W .S, PAT. OFF.

“means right amperes”

‘MIRACLE’

SUPER-POWERFUL AND SELECTIVE
CRYSTAL SET
Gives you choice of stations without intevference.
You Buy Direct from Mfgr, & Originator Factery Prices
Good material, workmanship, handsome cabi-
net and engraved panel. $12.75 for set. $18.50
with $6.00 phonés and aerial outfit.
Seld Under ¢ 10-Day Trial, If Not Satisfactory
Return and Full Amount Paid Will Be Refunded.

\ iﬁut

Size 8x16
No tubes or battcries, Always ready for use.
Simple to operate. Nothing to get out of order.
No howls or other disagreeable noises.

Sent Express Collect

UNCLE AL’S RADIO SHOP
3015 Dakota Street, Qakland, Calif,

I AIR CONDENSERS

VERNIER & VARIABLE
T ————

BOSCH BATTERY

The Bosch NoBattry i3 a device which enablcs anyone Lo
obtain [rom an cleclrie Mght socket perfect and ample
plale voltage for radio vaewum tubes. It takes the place
of all “B* batterles and Is decidedly more efflelent, re-
tiable, convenient ard economical--corresnondence invited.
AMER, BOSCH MAGNETO CORP., Springfield. Mass.

To the Radio Dealer

Let us explain how you can make
the sale of dur publications a worth
while, well paying part of your busi-
ness. Write now aund prepare for
the Fall and Winter trade.

Experimenter Publishing Company
53 Park Place - New York City

Laboratories we have made 110-volt incan-
descent lamps speak and sing-—and every-
body has heard of the singing arc lamp. In
neither of these are ciaphragms used. Then
there is also the Peukert Talking Dynamo
principle, as pictured in these pages. Here
we have a wire wound upon a stcel magnet
which, when mounted upon a resonant base,
becemes a wonderful loud speaker. The
cffect here is had through molecular action.
No diaphragm is used here either. These are
only a few principles. There may be many
more which have as yet not been discovered.
But you may rest assured that in 1935 yon
will not be able to tell the difference between
the singer’s voice when singing over the
racio and actually hearing her oun the stage.
The chances are, in fact, that you will hear
ler better by radio than from the stage,
because if the transmission is perfect, you
will be only a few feet away from the loud
speaker, whereas in the tlieatre you may be
100 or more feet away {rom the singer.
THE SATURATION POINT

It is altogether probable that in 1933 the
saturation point of radio will have been ap-
proached. By that time anywhere from 25
to 35 million radio receiving outfits will be
in operation in the United States. In put-
ting down tlus figure, the writer has, of
course, borne in mind that the population
of the United States within 10 years will
be greatly in excess of what it is now.

Rather than dccreasing, the number of
radio broadcast stations will probably keep
on Increasing during the unext few years.
At that time we shall also have moving
broadcast stations, as, for instance, stations
on board ships, stations on hoard airships
and airplanes, for comimercial and semi-
commercial purposes. Every rich man’s
automobile will have its radio transmission
and receiving station to enahle him to keep
in direct touch with his office.

As the writer mentioned at the start of
this article, all of the views expressed herein
are very conscrvative, The chances are
overwhelming that progress will be a great
deal faster and a grcat deal more wonderful
than the few predictions made in these
pages would indicate.
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A Noiseless Intermediate

Amplifier
(Continued from page 2079)
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However, since the trap circuit is tuned
exactly to the intermediate frequency which
it is desired to pass, an infinite resistance is
created and the desired signal prefers rather
to travel on toward the grid of the next
tube. Thus it is seen that all the extraneous
currents traveling along with the signal on
account of the broadness in tuning of the
first circuit or due to other causes, are
climinated, thus making the set much more
selective.

The same line of action is repeated in the
second resislance stage. The last two are
of the wvsual transformer coupled type and
are standard in every way. These are fol-
lowed by the second detector and two audio
stages.

Constructed in Rapro NEws Laboratories,
the set was found to work very well indeed.
The only trouble encountered was in tuning
the trap circuits, which was more tedium
than actual trouble.

A glance at the photographs will at once
show the proper method of arranging the
parts on the baseboard. As the set is hardly
one to e advised to the beginner, it is pic-
tured There in the experimental stages.
Though it may seem complicated, the man
who has built a few of his own will en-
counter nothing in the presenl one to give
him forebodings.
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“Brought Me %
This Genuine k

- DOWN i

s 4 UNDERWOOD® | %

ES, only 3brings this  ESERGh
Yg-eno\’xl iynge Eﬁﬁam .

Ward Rebuilt Standard
Underwoed direct from
our factory, and then
only small monthiy pay-
ments while you are us-
ing it. Thoroughly tested
and guaranteed for five yearg,

A Perfect Typewriter

Every Underwood wa gell is rebuilt
JUST LIKE NEW. Itis dismantled

to the very bottom and remanu-

factured justlike a new t; ewriter,

with new enamel, new nickel, new platen,

new key rings, new type; a complete, per=

fact typewriter with back spacer, steneil

device, automatic ribbon reverse, tabula-

tor, key shift fock, ete. ¥mpossible to

tell it from a brand new Underwood, either in
appearance, durahilify, or quality of work.

Thirty-ThreeYears' Experience

In rebuilding typewriters during which time over one-
third of a million people have porchased our machines.
‘What better proof could anyone ask as to the perfection
of Gur typewriters or the integrity of this frm?

Ten Days’ Free Trial

See for yourself] Try the typewriter ten days, You
must be satisfied or the entire transaetion won’t cost
you a penny. Act today. Get our big illustrated catalog
and full particulars. -

===FREE TRIAL COUPON===
SHIPMAN-WARD MFG. CO.,
1955 Shipman Bldg., Chicago

Send by return mail free book of facts concerning
Standard Visible Writing Underwood., Thig i3 not an
order and does not obligate me to buy,

Name ...

St. or R. F. D. No.......

State.

Postoffice...
RADIO

ROICE sss

The Royalty of Radio Tubes
A powertul und durable tube that
will greally improve reception,
increase range and velume with a
praximum of clearness,

Qur direct sales Dlan enables you
to huy ‘‘Roice’” at the lowest pos-
sible priee.

Yype 0G ....... 5 Volts, | Ampere

Detector Tube.

Type GLA_.... 5 Volts, .25 Ampere
Amplifier and Detect2r
% Volts, .06 Ampere
lifier and Detector.
Type 9%A..3, Voits, .06 Ampera
With Standard Base Amplifier
and Detector.
Type 012..1Vs Volts, .25 Ampere
Platinum Filament.
Amgplifier and Detector. 3
ALL TYPES $2.00 Shipped Parce
Type 02, 5 Watt Transmittor $3 Post C. 0. D.
EVERY TUEBE GUARANTEED
to work in Radio Frequency. Especially adapted feor
Neutrodyme, Reflex and Super-Heterodyne Sets.
When Ordering Mention Type

ROICE TUBE CO., 21 Nerwoot! St., Dept. N, Newark, N.J.

ATENT ORD OF INVENTION

BLANK” beforc disclosing inventions. Secnd

model or sketch and description ol your inven-
tion for our INSPECTION and INSTRUC-
TIONS FREE. TERMS REASONABLE. Elec-
irical and Radio Cases a specialty,

VICTOR J. EVANS & CO.
919 NINTH ST, WASHINGTON, D. C.

iy

WRITE for our Four
Guide Books and “REC-

a,—or\.

The set with the air telephone directory
A Year Ahead

The Dayton Fan & Motor Company
DAYTON, OHIO

_ Operate your radio from your
Jlamp socket with a

Gould UNIPOWER Battery

for complete information-address
GOULD STORAGE BATTERY CO.
& 30 East 42nd Streer g o8 New York ‘
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SET BUILDERS
GET THIS!

If you are building neutrodynes, radio frequency

circuits, or using hook-ups of any sort where
simplified condenser tuning is important, just
stop right now and investigate the

PROUDFOOT

One Knob Low Loss
Vernier Condenser

Here is a condenser that eliminates the p-elim-
inary adjustment of the vernier plate before
definite logging is possible. Vernier plate lines
up with group plates at zero and operates as
one of them, Vernier adjustment is then made
by turning upper half of knob in thc opposite
direction.

For Balancing Circuits

you can’t equal the Proudfoot. A single hole
cut in your panel and one lock nut firmly se-
cures the condenser at the most effective work-
ing angle. There are no spoiled panels be-
cause of incorrectly mounted condensers.

Other Important Features

of the Proudfoot are two-rod stator plate
mounting, metal end plates, bronze bearings,
and dissimilar metals at frietion points. See
the Proudfoot today. If your dealer hasn’t
one, write us for detailed circular. Made in
four sizes and priced right.

Number With Vernier Without Vernier
of Plates M. F. C. Dial and Kaob Dial and Knob
13 .00025 $3.75 $3.25
17 L0035 4.40 3.90
25 0005 4.50 4.00
43 001 5.75 5.25

CRUVER MANUFACTURING CO.
2456 W. Jackson Blvd., Chicago, IIl.

THE LARGEST RADIO STORES IN AMERICA

\Hookups/

ALl the latast and
best Hits' inour et

R

e

JUST 0UT| Our new 1923,
ninety-six pagze
Catalog inelnding all the best
and latest Kits, Parts and Ae-
cessories, Also our new 32
page bargain section — Writa
for your FREE copy today!
SAVE MDNEY {We buy up man-
*facturers’ johbder,
and dealer surplus and  bankrupt
stocks —but only brand new fully
guaranteed, natlonaily adrertised ap-
paratus. Qur enormous buring power
vermits us 10 pay spot eash and get
rock-bottom Drices—even way below
manufaeturer's costs.

CHICAGO, ILL. Dept. R.N.6

509 So. State St.,

The detector and oscillator are of the
standard type. The tuning coil A may be
made by winding 64 turns of No. 18 S.C.C.
wire on a J3-inch tube. The condensers F
and E are both of the .0005 variety and are
variable. The pick-up coil D may consist
of 10 turns of No. 18 wound at the end
of the oscillator inductance tube, which is
also three inches in diameter. The plate
and grid coils B and C for the oscillator
may consist of 40 turns for the former and
64 for the latter, separated about half an
inch from cach other, on the tube.

Fifty kilocycles were selected as the best
intermediate frequency at which toc amplify,
s0 of course it will be necessary to purchase
three transformers designed for that fre-
quency. And here it might not be amiss to
note that, for the sake of efficiency, it is
probably better to purchase these instruments
than to attempt constructing them.

The condenser C, is used to tune the
transformer secondary and if it is necessary,
the manufacturer of the instrument will fur-
nish a notation with it as to the proper value
for this capacity.

The resistance R, is of 25000 ohms value
and is Oxed. Since it is not in the least
critical, any resistance which will fall within
20 per cent. of its rated value will suffice.
The trap circuit consists of a 400-turn honey-
comb coil shunted with a .001 variable con-
denser.

The resistances R, may be of about three
megohms 11 the 199 or 299 type tubes are
used. It will be noted from the photographs
that this form of tube was used in the ex-
periment. There was no mechanical or
electrical reason for their use, however, and
the 201A or 301A might serve as well.

In the hook-up no audio frequency i3
shown. Auy type amplifier may be added
at the output posts or mcorporated m the set

Latest Radio Patents

(Continued from page 2107)

LI T

S

Vi i .
formers and partmu]ar]y to anangemenés of thxs
kind used m wave or wireless transmission sys-
tems.

This arrangement of the kind described com-
prises an oscillation producer, a wave radiator,
a frequency multiplying transformer, a primary
circuit including the oscillation producer and the
primary of thc transformer, a secondary circuit
including a coil of the transiormer, a disturbance
elimination circuit, a coupling of variable effect
between the secondary circuit and the disturbance
of elimination circuit, and another coupling of
variable effect between the disturbance elinlina-
non clle\ut and the wave reldmml

Hlstory of Radlo

inventions
(Continued from page 2049)

T I R A I NIIR RS

O

L

In the same month Guglielmo Marconi
filed au application for a patent on an in-
vention whereby “electrical actions or mani-
festations are transmitted through the air,
earth or water by means of electric oscilla-
tions of high frequency.” The *provisional
specification which accompanied the appli-
cation dealt chiefly with modifications in the
Ruhmkorff coil, the coherer and coherer
circuits, and associated tapper. For the
“oreatest possible distance” of communnica-
tion, it recommended the use of reflectors at
the transmitter and receiver.

In September, Nikola Tesla ﬁled an ap-
plication for a British patent on “Improve-
ments relating to the Production, Regulation
and Utilization of Electric Currents of High
Frequency, and to Apparatus therefor,” the
latter of which included the synchronous
rotary discharger, The application was ac-
cepted on November 21, whereupon was dis-
closed a method of producing radio fre-
quency oscillations, which was the most ap-
proved for 20 years. (Br. Pat. 20,981/96.)

Note.—In this year, also, Professor C. W.
Rantgen discovered the X-ravs.

(Te be continited)

P

Radio News for May, 1925

Maglc Radio

Clearness

with this new principle horn—
the Kellogg Symphony
Reproducer

Brings in the marvels of the air exactly
as broadcast.

Embodies a new principle—the result of
years of experiment by our experts.
Made by the 28-vear old Kellogg Switch-
board & Supply Companv—specialists in
the transmission of sound.

Improves any set it's used on.

Hear It Today

Today, hear the Kellogg Symphony. Do
not buy any lesser horn until you have
heard it. It will increase the value of your
set 100% in musical quality—in pleasure
to your family and vourself. Any dealer
will gladly demonstrate the Svmphony for
you. Hear it—today!

KELLOGG SWITCHBOARD &

SUPPLY CO.-
CHICAGO, ILLINOIS

Radio Builders!

write for
this free
booklet—

Tells why over 45 leading set
manufacturers use Pacent
Radio Essentials in their sets—
Why these essentials insure
better reception and greater
efficiency for your radio set—
Describes thie complete Pacent
line.

It's free. Simply dash off a
eard or note.

PACENT ELECTRIC
COMPANY, Inc.

91 Seventh Avenue,
New York City

San Francisco
Washington .
Minneapolis
Birmingham
Philadelphia
Jacksonville
Boston
Chicago
St. Louis
uffalo
Detroit

Canadian Licensees:

R. ¥, White Radio Co., Hamilton, Ont.

§§ g'DON‘I‘ IMPROVISE — PACENTIZE ﬁ;

RADIO_KNIGHT 552

INCLUD{NG 5 MATCHED
AND TESTED TUBES

CHISHOLM-BARFIELD CORP.
206 Broadway, New York City

Insure your copy reaching you each month.
Subscrihe to RADIO NEWS —$2,50 a year,
Experimenter Publishing Co., 53 Park PL, N.Y.C,
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tical chemist with many well kuown

Experimental Equipment
Furnished to Every Student

We pive 1o every studenl without additignal charge thils
chemical equipiment, including ferty-nine pieees of ]ahma»
tory apparatus and supplies, and forty different chemicals
and reagents. These comprisc the apparatus and chemicals
used for the experimental work of ‘the course. The fitted
leavy weoden box serves not only as a case for the outlhit
hut also as a uselul laboratory aceessory [or performing
countless experiments.

CHEMICAL INSTITUTE
OF NEW YORK, Inc.

HOME EXTENSION DIVISION 5
66-R—WEST BROADWAY NEW YORK CITY

BURIED
TREASURE

can still be found in

Good Chemists Command High Salaries

and you can make yourself [What Some of Our
independent for life by un- | Students Say of This
earthing one of chemistry’s | iy omim e i o e s
yet undiscovered secrets.

- 1r o Q way in which they are writlen akes me wail

Do you remember how the tales of pirate l_',old used to fire e ey e wrilin ke me sl
your imagination and make you want to sail the uncharted NS,

seas 1n search of treasure and adwventure? And then you 1 wish to_express s appreciation of your

: nrompt reply to my rer ta the recom-

would regret that such things were no longer done. But that | Temircims s e Beneriy celle Go. L in

is a mistake, They are done—today and everyday—not on remd lo srart the student

. . R . the werks,  This i some
desert islands, but in the chemical laboratories throughout lines, but the l‘:lr[:, that T Lad a recommenda-
tion frem a recliable schoo! no doubr had con-
your own country. Quietly, systematically, the chemist works. siflecable Influence in helpine me. o scoare. e
His work Is dificult, but more adventurous than the blood- Johsger. \‘I;\N ,}%ENTHTFYSF]JN_ \
N . . So far I've been more lhan pleased with
curdling deeds of the Spanish Main. Instead of meeting an your course and am sl dolng nicely. I hopo
i =1 early and violent death on some forgotten shore, he gathers gog{f;,i\;ﬂ%l":{lﬁﬂuor gradoate dhis year.—J. AL
T, 0’CONOR SLOANE, wealth and honor through his mvaluable contubutwns to hu- e ﬁj‘”'_’ eourse cxcellent and your insir
A.B., AM. LL.D., B D. . lf d l N . . R Ll your (‘_UUlSE exce (’l} and your instrue-
Noted s A B i manity. Alfred Nobel, the Swedish chemist who invented ton, ruthlully, the clenrese and “hest assem-
Joted Instructor, er - : s : taken,
Hred JstIuLon Jrocturer and A% dynamite, made so many millions that the income alone from lect 1 have ever taken, und yours ls the filth

lean Chemical Sceiely and & prac- his bequests provides five $40,000 prizes every year for the From

achievements to his credit. Not advan?ement of science and peace. C. M Hall, the chemist i::i-.“E\Iﬂra|I\J|ee:‘lﬂ(-‘nl:1l\l|sneexstﬁ:\ﬂz.:u?\'%umhiléllil}?swltmls'

anly has Dr. Eloane taught chemis- who discovered how to manufacture aluminum made millions friends, and urging them {0 hecome nrembers

try [0r years but he was for many h h this di of such an organization.—CHARLLS REXN-

vears, engaged din  commercial through this discovery., F. G, Cottrell, who devised a valu- FR e

chemistry work. able process for recoverlnrr the waste from flue gases, james 1 shall always recommend your schoul to my
N Gayley, who showed hOW to save enormous IOSSCS in steel friends aud Jer them Know how simple your les-

. sons arve.~C. J. AMDAHL,
inanufacture, L. H. Baekeland, who invented Bakelite—these ;
are onl)' a few of the men to whom fortunes have come from the start, I am going to zep somewhere
through their chemical achievements.

Now Is the Time to | & n i =
Study Chemistry

. Not only are there houndless obportunities for amussing SFI‘V]CS‘DI lll.c sz-hnvnl \\LJC"JV_ f‘ _|cr-nmrnend:\tjnn
wealth in Chewistyy, hut (he protession aHords congenial was asked for.—JOS. DECKEL.

employnent at good salaries to hundreds of thousands who
werely follow out its present applications,  These appli-
cations are inoumerable, touching intinrately every business and every produet in the sworld.  The work of the /

Course:

ser. I can 5L1” say that it I.n L\(te(lcﬂ my
anticipations,  Since 1 bave been studying with

ool 1 have Deen apnointed chemist for
nton Coal Co. testing all the coal and
proximate ana The lessons are
helping me wondevtully, and  the interesting

e < courge al
it along electrical

one I've studied. —JAMES J. KELLY
the time I was huaving (heml,.Ll.V il

I awm wore than pleased. VYou dig vight in

with 1his cowrse. I am so glad that I found
you.—A. A, CAMERON.
I usc your lessons counstanily as< I fnd it

Thanking vou for vour lessens, whieh I find
hot only elear amd concize, but wondeifully
interesting, I am—ROBT. H. TRAYLOI.

I received cuplorment in the {Consalidated
Gas, Co. I appreciate very rmueh the good

chemist can hardly he called work at all. It is the keenest and wost enjorable kind of pleasure, The days

in a chemical laboratory are filled with tmililng
prospeet of a discovery (hat ey spell Fortune always at hand Lo spur your euthusiasin,

You Can Learn at Home /7

deiightrul  experhentation, withr the allurlng /

Ve

To qualify for this remarkable ealling requires elaborale specialized trpining.  Formerly it wuas /

neeessary t0 attend a unliversity for several xears

to acquive (hat training, but thanks to oupr

highly perfected and (horough system of instruetion, ¥ou can now slay at home, lkeep- your /CHEMICAL

position, and let us educate ¥ou In Chemistry during yeur spare time. Dren with only cownmen /
sehooling you can take our course und equlp yourself for immediate practicat work in a chemical
laboratory. Dv. Sleanc gives every one of his students the samo careful, -personal suncr-

INSTITUTE

vision that made him eelehrated throu'*hnnt his Jong carcer as a collegze professor. Your /OF NEW YORK
instruetion lvom the very beginning is made interesting and practical, and we supply you / Home Extensicn

with apparatus and chemieals for performing the fascinating analyses and experimenlal
work that plays sueb x Jarge part in our method of teachi:w and you are awavded the

Division 5

5-R—
Institute’s official diplowa after you have satisfactorily completed the course. §6-R—West Broadway

Easy Monthly Payments

/ Please send me at once
You dow't have to hare even the small price of the course lo start. You can without any obll;-;ntll‘on on my
pay for it in small mnnlhly amounts—so small that you won't feel them. part, your frec Book ‘‘Opportuni-

New York City

The cost of aur course is very low, and includes everything, cven tle ties for Chemists,” _and full par-
chemistry oulfit—there are ne extras to buy wilh our course. OQur plan ticulars about the Experimental Bquip-
of moenthly payments places a chemleal cducation within the veach of ment given to every student. Also plense

evervoue, WWrite ns and let us cxplain our plan in [ull—giva ng Ihe / tell wme aboui your plan of payment and
opportunity of showing you bow you can qualify fer a hirhly trained / vour speeial 30 day offer.
teclinical position without even giving up your present emplovinend.

Special 30'Day Offer

Besides [Iurnishing tbe studept with his Txperimental / - .
Eaquipment, 'we are maklng an additional special offer for NAMIE vt ie e ivent e e
& short while only. You owe ft (o yourself to find o /

about it.  Wrlte today for full inrolmauon and free

baole ““Opportunities for Chemists.”” Send the equnen

right now while it Is fresh in sour mind. Or jusl /ADDRESS ............................................ .
wrile your name and address on a postal and mail
it to vs, Bul whatever you do, aet today before
this offer is withdrawn.
DON'T WAIT—MAIL COUFON NOW! /CITY _____________________ STATE . vereneinnes

R.N., May "25.
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columns.

issues.
accredited advertising agency.

Name and address must be included at the above rate.

Fallow these advertisements every month.- Reliable advertisers from all over the country offer their most attractive specials in these

Classified advertising rate twenty-two cents a word for each insertion, Ten per cent discount for 6 issues, 20 per cent discount for 12
Cash should accompany all classified advertisements unless placed by an
No advertisement for less than 10 words accepted.

Objectionable or misleading advertisements not accepted.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

EXPERIMENTER PUBLISHING €O, INC,

Advertisements for the July issue must reach us not later than May 1st.

53 Park Place, New York, N. Y.

Ageuts Wanted

Educational (Continued)

Insects Wanted

i - i . sl - = oy Why not spend Spring, Suinmer and Fall gathering but-
Agents Wanted in every cxyty af)d town lo Sel}‘sltdlljl CnrresuandenCe _Cnurses_ Al anrn‘nlh_ \ Lowest nn‘w.\._ terfice, insects? 1 buy hwmdreds of kinds for collecticus.
and vadio appuratus.  Attractlive discounts glven. U oinler- I'e Catales rree. Mention subjecr,  Econowry BEduciutor Spne worth $1 Lo $7 eacl Liupl utdomt work with
ested wrile us at onee stuting age and radio experience. J40-F Sunseme, San Francisco. PR i S IR S o i) e Dratke yitn my
Wilmingion Electrleal Specialty Co., Inc.,, 405 Delaware Instruetjons. pleture price-list,  Send 10 cents  (nnt
Ave., Wilmington, Delawure, Ao >‘=l'1“})5~"' 'Q'[ m%v itl 1-‘1#lrlrln\'s>ucttls befare sending but-
’ e terflies. My, Sinelaie. Dealor in Inseets, Box 1424, Dept.
Agents—Write for Free Samples. Sell Madison "lietter- Esperanto 0, Zan Diego, Ci g
Made'" Shirts for large -‘fﬂll“llll'acktlll'cr direetﬂto]u'em'ill'. Nt; IR e e ety
eapifl or experience vequired. Many earn 3190 weekly and : : 4 T §
" g § = " . _ Esperanto  Books. Speeinl  jor Radin  News readers | ) .
boaus.  Aludisen Mills, 501 Broadway, New York. sudying  Experanio——You need - the exeellent litite Edin- | Instruction
| 4 4.1 ol o ar ] i
Big Money and fast sales. Tivery owner huvs xli!:maul‘\- TZ(I:LM:‘ T .'lla]ullvly(!ym]l)lﬂ:\lsuﬁ]‘i.il‘.’ll\'m ‘Jl‘::ml\ A iy Learn Chemistry at Heme. D, T. O'Conor Sloatie, uoted
iniiials Tor liis dll[() You churge $1.50; make %1 s 7 fha i T e L e i A ane. Lt
devs dnily e Wiite for bactleulars and free Uity Hall Station, New York. edgeater amd  seientilic anhority, will tesel you.  QOur
n\Inu-lu u): Monogram Co., Dept. Lis, East Ouange, N. J home sludy eorrespendence course lits Yoo o Lake a position
i = 8 " mev e B _ Persons who have learned or cnnrm:wl.nc learning  an as chemist.  Sce our full page ad_on paze 2180 of this
Guaranteed Gemuine Gold Lond Letters ansone can ap ey | LSt binsnze oy o e Intepested n selti the Gt ¢ bhepintl tnaditute of Nev Yotk 6 W.. Broudiar,
stere  seindows,  Larse ;)3’0{“5.. L enotious ngm_n_uﬂ. Tree will reeeive and will Jiear something
samples. AMelallic Letier Co., 422 N. Clark, Clicayo. " el The Enternational Lnsti- - - e
= " = T ] e, P, T T Dou)tgie ]I'Eni1ry‘ ?ankkecp!n_n _I.l]i.lilcl T] in 60 Ilmurs;‘ guar-
Agents—)l)il % prolit. Happy Home Maker Shampeo anteed; diplomus. Inl‘EII'Id[J_f.ll.ll Bogkkeeping  Institute,
ds vour uwn big business.  Martin of Indiana m Esher Tasie | s bot far Depi. 23, Springtield, Missouri.
00 [n one day.  Mixsouri nman omede  $TILDD nne speranto,  Faziesh i el L o
- oy Sl - b studying the Tsp o Lany s ever  published.  Bool- s .‘ [T TSI
menth.  Exclusive territory.” Geo, A Schmidt & Co., 3 oy 1143 R S o
264 West Novih Ave., Chicago let. of 1H|Mm|ul by 143 ilstrations  sent X
i - = . W Schuol ot Ksperautn, Ine., 20 Mer- Miscellaneous
Can You Sell?  All-wool, wnion made, tailored-to-meas- cer St \‘m\ar}\ Nog -
ure suits for $18.75.  Universal Tatlors, IO ISediord | i s s s Beautiful registered bull pups cheap. Bulldogs. 501
Sueeet, Bostom F q Rackwsad, Dallas, Lexas.
or Advertisers
Agents—%x-'ns for stores and offices.  Entively new.  $30 Free Katalog Ktan Jewelry, Rample Tluxer pueketpiece
week easily made.  World Signs, P166 W, Washinglon, B s i i with bhig mwoneymaking plan 10c.  Morris, Box 1174-RN,
Chiciga. 24 Words—333 Rural Weeklies §14.20.  Admeyer, 41)2-T0 Owmuaba, Nebr.
- Hurtlord, St Louis.
Big mouey and fast sales, every 9“%“0{ h””ﬁ"nmmm”&a]s U e S B B0 000 S 00 0t
for his auto. Ysu eharze %150 make $1.49 profit orders i - = R W @ T . ..
daily easy. Samples and information free. World Monogram For S’nle Motmcycles. Bu,ycles
Ca., Dent. ‘_".’, Newark, N. J. et
Don’t Buy a Bicycle Motor Attachment until you wet
Free Book. Starl your own little Mail Qrder business, Typewriter—Cast  $160, will sell Tor $33. Carnegie our catutoy and prices.  Shaw ATy Col, Dept. 6, Galesburg,
Pier. 911 Cortland %, New York Molleze, Nuwers, Ohin. Jansas.
- - LT T T T PR T NIRRT
Man wanted For Lhis terrigrs lo sell wonderiul calue For Sale—\Wny boter with dry cells?  Raild an ever-
Mew's, Women's, Children’s Shaes diveer, saving wearer g, G jpe ™ Tauley”  storave tery of the il Musical Instruments
ml-fl-]qo et ecm,l Experience 'I"““‘.’"e“““'-"- '\ij”}‘tnlebl']ll?- itan type. No hvging or hissing, clearer reception and
plied. Big reekiy TADeL:  MREOIE. rite  teday. Srcaler volume.  Put up In bl koeek-down  units  amd
Tanners Mz, Co.. 000-3 C 8t., Boston, Mass. assembled iypes.  Requires no solderinyg or former ex- (Patent Pending) Wonder dellar instrument, anvbody play,
N perlence to put together,  Knock-down unils (Ull['\ll] 1 everybody surprised.  Imitate ovchestya, Iucmne Professional
Big Money Selllng New Huusehald Cleaning Set. Washes the parts (o0 build lhe fn])m\m'r sizes: 0N 5 ainer; other valuable informations. Multitone, 448 I
and dries window: S . seruhs, mops.  All complete I volts $9.93: 1% 1.60; 135 volls West 38th, New York,
only $2.035, ver half prefit. Write Harper Brush Waorks, volts $13.900 2 0. Sald on o T vear guns
180 3ra Slreet, Tairficld, Iowa. Lee wilth 50 day Lrial offer It yetin of vour maney without A ol L T
any ifs nor ands. Rawple c(\ll ¢ prepaid. 3 page illus- 5 s
Agents Wanted Full or Part Time 1o Sell on liheral | “tvated folder of instr fulne simple means of News COI?ES})O)HIGJ!!S
commission new Thermostatic Aulomatic Carbureter copieol putting  tezelher, vooand (-Im.r;:m::. Comi-
Attachment for Tord ecavs.  Inerens mileage 1109, No plele manufactured eha Qrder ddirest ar wrike Earn §25 weekly. spire time, writing for newspapers,
holes ta drill. _Attarhed in 2 minutes. Tues :,!uanulim\Ill_v fer my liteml\llri. al ]l‘: i .qmc] I‘(‘i[llllm:\l‘l i ?;.me{rln,\' \;lagﬁ/me:] E)[IE;)IJG)‘DU\S 111}11)er-_gn«c;m-_'«‘. Copyripht beok free,
exaetly whut Ford Manual instructs driver de by hand, shipments, Address T, Th mith, 3 infeton Ave., ress Syndfeate, 973, St, FLouis, dlo.
Cadillae now using Thermnztotic Cavbureler Confrol nnder Danbury, Conn.
]‘I-‘anE license. rite nl onee. A, C. DBlancke X (‘_r_..v RN T R R LT T E P EE PRI AT PRSP L R ILE
Dept. 1914, 602 YW, Lake St., Chicrgo. - Radiophone generators £8. ¥ HP Moters $£12, VWood,
0ld JWcmey Wanted
L 108, N
L O O TN TRy T e T L I Y LT R AR T A S T T NN L TR B O L L 131 F T ‘
. i (New) Esco 1008 v. 500 wait M.G. $100. A Moore, _§2 to $500 each pald ror hundreds of 01d or Odd Coins.
Business Opportunities Pertland, Mich, Keen all old money, it may he very valuable. Send 10e for
New INustrated Cotn Value Rook, d4x55, {Fuarunteed prices.
a 2 NP Get posted.  We pay Cash.  Clarke Coin Company, 14 Street,
Make $100 Wteekly in Spare Time. Sell what the poblle \'clw 1;1101::?( Erla, ® Tube Hulness. Tnpton, Lafarceville, LeRoy, N. Y. R

Two sales weekly
na eanvossing.  Sharpe
Representatires wanted

e radin receiving se(s.
hl" investment,
in one month.

wants—long dlsta
pays $100 profit.
of Colorade made ¥

at once. This plan is sweeping the epuntry—write today
hefore vour county is gone. Ozarka, 813 Washingron 1Blvd., Hen“/‘
Chicago.
Free—Stop ustng tobaeco. We will give free informa-
i - agazines, thr s, word. tion how to conquer habit easily and permanently. Tesults
pe’,‘,ﬁ:ﬂnéﬁhn::,‘,lschf-gﬂ.ﬂu‘(‘o},‘:ll}g;',mfﬂ';;c Issues. 10c word zuaranteed. Anti-Tobaceo League, Rox M, Qmaha, Neh.
Free Booklet, Tow to Becnme Successful in Real Bstate. d
Macdanald Coopcrative Realty, San Diego, California. He!p Wante
would Yeu Buy a profitable radin supply husiness Tov All Men, Wemen, Bays, 17 to 67 willing lo ac~

$5.00 to $23.00. ‘ v
one. Inelose 23¢ for samples and instruections.
Merchandise Company, Chelsea, Mass.

We tell you aud show vou hoaw lo start
Co-operative

Are you wiling to make money? T Dblaze the way. Act
quick.  Send §2.00 for sample. Xonkle, 192 Mavrket Sr,,
Newarlk, N. T,

Finaneing—YVII1 nerotiate with new enterprise, indiridual
or established husiness needing capital—incorporation at-
tended to.  Suite 808-10, 63 wWall St.; N. ¥,

PR AN BRI,

Chemistry

Learn Chemistry at home. Dr. T. O’Conor Sloane. noted
eodueator and seientific authorily will teach vou. Qur home
sturly correspondenee eourse fits you to talte a mosition as
chemist.  See aur full paze ad on page 2189 of 1his issue.
g,'”""iml Tastitule of New Yovk, 66 W, Droadiway, New

orls.

Educational

Used Gorrespandence Schaol courses save ever half. Bar-
fFain ealalogue 1000 courses free.  Ulsed caurses honght.
Students’ Exchange, Dept A, 47 West 424 Qr New York

Girls,
cept Government Fosltiens $117-$2
ary; Wrlte Mr. Ozment, 231, 8L

or slarian-
immediarely,

Sh traveling
Ao,

Louis,

Detectives Needed Everywhere. Travel. Txpericnce wn-
neeessary. Write George Wagner, former Guvermnent Detec-
tive, 1968 Brordway, N. Y.

Earn $25 weekly, spure time,
magazines,  Dxperience untecessary.
Press Syndicate, 972, St. Louis, Mo.

writing for newspaners,
Copyrighit Look free.

Men to huild radio sets in spave time. Leon Lambert,

5-H RKaufman Bldg., Wichila, Kansas.

Delectives needed everywhere; large salaries; free particu-

s ; wrlte National Headaquarters, 188 East 79th, New York.
Man Wanled {eity or counivy} old cstahlished eempany
will supply eapital and start you in Four own permuanent
husiness  selling necessitles people must buy cvery dav.
[xperience unnecessary.  Write MeConnon & Co., Factory
AR, Winona, AMipn.
W
Home Study Courses
Carrespongdence Courses bought and sald,  Wanfiinz, R-799
Broadway, New Yark

T e L T T T A e T e T T R e T T T T

Patent Altorneys

Inventers—=liould write for our IFree Guide Books and
“TReeord of Invention Blank’ before diselosing inventions.
Send madel er sketeh of your invention for our Free Inspee-
tions and Instruetions. Tadlo. FEleetrieal, Chemical. Ale.
chaitival and Trademark experts, Terms reasonable, Viclor
J. Lrans & Co., 923 Ninth, Washington, D. C.

Patents. Send drawing or model for cxamination and
report as to pateniabidity. Adrice amd honklet Mree.  Tligh-
rst references. Best  results. Promptness  assured.

Walson B, Coleman, Palenl Lawyer, A44 G Street, N W..

Washington, D.

form ““Evidence of Cgnception’
Torm, lee schedule,

Patents—Send for
signed and witnessed.

) to be
informotion free.

Laneaster and Allwine, Regsistered Palent Altorneys in
gnigc] States and Canada, 269 OQuray Bldsg., Washington,

Patents for Tnventiens. Long esperience, highest grade
worlk, vates rvessonahle, best vefercnces.. Advlee as to_bat-
entability. Wo. Ashley Kelly, {1 Park Row, New York.

Inventors who derive lavzest profits know and heed certain
simple hut rvital Tacts hefere applving for patents. Qur
hook Tatent-Sense slves “those facis; free. Write Toeey &
Lacey, 601 T St., Washington, D. C. Bstablished 1369.

Patents
inyentigns Commergialized. Patented or unpatented,
Writo Adam TFisher Mfg, Co., 278 Enright, St, TLouls,
Mo,

Unpatented 1deas Can Be Sold. I tell vau how and he's
van malke the sale. Frer martienlars (o ghted}, Write
W. T. Greene, 804 Jenifer Building, Washington, T, C
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Penmanship

Radio—(Continued)

(12 styles), finest you have ever seen.
Expert Penman, 2385 Mar Vista,

Your signature
Send  quarter, DMeub,
Fasudena, Calif.

Personal

Lonely Hearfs—IExchange letters; malke inlcresting new
friends in our jolly club. TFva Moore, Box 008, Jacksourille,
Ilerida,  Encloso stamp.

Lonely—Join Qur Club. Dake friends cvervwhere, Tar-
ticulars free. Write Mrs. Alatthews, Box 26, Cakiand, Calif.

Printing

Personal Stationery, Beautifully mouogramwed 30 cents
box, 3 $1. Stamn for samples. Tagle Co., 86 Road,
Richmond Hill, New York.

sl T e AT R TR eI R

Printing Qutfits and Supplies

Print your own cards, stationery, circulars, baper, ele.
Complcle cutfits $8.85; Job Presses §12, $35; Rotary §150.
Print for others, big profit. Al easy, rules sent. \Write
for calalog presses, type, paper, ete. DPress Company, A-13,
dleviden, Conn.

Radio

Save Meney Ly building your own B’ Storage Battery.
Tatteries may be built at home for vollages from 20 to
200 volts. Sample Cell with cemplete instruetions 25c.
Co-Operative Merchandise Company, Chelsea, Mass.

Tested Galena Crystals 50c pound In bulk. DBusketl,
Joplin, Mo.

Boys! Don't Overlook This. The '‘Rasco’ Baby Detector.
Greatest delector ever Dbrought out willh elded  base.
Tully adjustable. Sec former advertisements in this pub-
Vieation, or our esfalsg, - Deteetor with Galena Crystal, eom-
plete 30c, the same deleetor with Radiotite Crysial, 75c pre-
paid, Send for yours ieday. TRadio Specialty Cowpany,
96.98 Payk Place, New Youk City.

Ivory Radio Panel: Grained white “Ivorylite’” males most
beautiful set of all. Guaranteed satisfactory. Any sizo
5-167 thick sent prepaid 3e per squave imel.  Samplo free.
L. 1. Maltom, Dept. N, 614 Main 3t., Tort Worll), Texas.

Attontion]—30 Vaeuum tube hool-ups. The grealest col-
lection of vacuum (ube circuits crer brought under two
covers at such inaiguilicant cost. These diagrams will be
found in the great “‘Nusco’” catalog, which contiins vaw ma-
terials and parts in a greater profusion than any other
catalog. 15e In stamps, or coin, will bring tho calalog to
you. Radio Speeialty Co., 96-98 Park Place, New York
City.

One tube radic scts complere with tube, batterles and
ohones, $17.350. Nangle Co., G0l Washington Boul,, OGak
Park, Tl

Bargain gquick sale, § tube Navy sending and receiving
sei, Western Eleetric Equipment. Reom 801-38 Park Row,
New York Cily.

Experimental Eleetricily ©Goursc_ in 20 lcssons. By
S. Gernshack and H, W, Feeor, A course of the
theers and practice of Electricity for the Bxperimenter
Every pbase of cxperimental clectricity is treated coinpre-
hensively in plain English.  New experiments are described
and explalned and neariy every application ol Klectrieily
in modern life is pgiven. 160 pages—100 illustrati
Flexible eloliy cover, Tie. postpaid.  Stiff cloth cover, a,
postpaid.  Experimzentet Dublishing Cu., Ldock Dept., 53
Park Place, New Yokt Ciiy.

The How and Why of Radio Apparatus, by H. W. Secor,
B.E.  This newesl book on radio matters fulfiils a distinci
sap in wireless literawure in that, while the (reatment is
made as understandable amd as Iree trom mathenatles s
pussible, it at (he samwe time incovporates a wealih of leeh-
nique and instruclion for the Radie Amateur—the Radio
Operator—the Installation and Designing Expert—as well as
teuehers and students of the subjeet inh gencral. A very
Lroad field has been eovered by the author, al the samz Lime
civing a great deal of information not found in olber test
Looks, Tf you are engaged in any branch of the Radio ov
allied arts at all you will surely nced this latest conlribu-
tion to radio Ilterature, which iz destined to be found on
every radlo man’s boal shell before long. A glance at the
following list of chaplers gives but a very seant idea of the
extensive and useful radio Knowledre provided in il text:
‘The Induction Coil; The Alternating Current Transformer;
Radie Transmitting Condensers; The Spark Gaps; Radio-
Transmilling Induelances; Radic Receiving Tumers; Iudio
Receiving Condensers; Detectars; Telephone Receivers: Radic
Anplifiers; Construction of a Dirvect Reading Wavemeter and
Decremeter; Antenna Construction; The Calculation and
Measurement of Inductances; Appendix eontaining very use-
ful tables, covering all subjects treated in this very unusual
boolk. This pewest of Radis Works, cloith bound in vellum
de Luxe, Gold Stamped and Hand Sewed. has 160 pages.
Size of ook G6xD inches. The How and Why of Radio Ap-
paratus,  Postpaid, $1.75. TExperimenter IPublishing Co.,
Book Dept., 53 Park Place, New York City,

Boys—Big Money Every Month!

WE WANT LIVE BOYTS IN EVERY TOWN TOQ ACT
AS SALES AGENTS FOR RADIO NEWS, SCIENCE AND
INVENTION, THE EXPERIMENTER. AND MOTOR
CAMPER & TOURIST. GENERQUS PAY-—EASY WORK.

WRITE TODAY! M. BRIDWELL, EXPERIMENTRR
PUBLISHING COMPANY, 53 PARK DPLACE, NEW
YORK CITY.

T R

Salesmen Wanted

A Salesman wanted in every town or eity wilhin 23 miles
of a Ubroadeasting stotion to sell Tadiogem, the eomnletc
radlo recciving set that retails for $2.50. With Radiogzen
thore is nothing else to buy—the outfit ineludes the Radio-
fem recgiving apnaratus, 1,000 ohm phone, and oerial outht.
Tho cheapest radio outfit on the market—vat as przetleal a
the most expensivre. TBig money to the right men. Sené
$2.00 for sample cutfit. The Radiogom Corp., G6-R Wesi
Broadway, New ¥ork City.

Free Tested Crsytal—Send no money, just two eent stamp
for postage. Pitts Novelty Sales, 561 W.Washington St.,

Chicago.

Neutrodyns Hunchbatks—Cliange that Neut, or _buildj in-
slead of a Neut, the Kladag Coast to Ceast Circuit. Same
pancl same layout as Neut—Ilewcr paris. Selectire \\'1Q1 decp,
resonant volume, Not oblainable elsewhere. One different
part, 23 feet gold buswire, Jithographed gn‘int cmwupl(l:t.e,l
simple instructions—prepaid anywhere—3%5.00. Nothing
else to Luy. Details—10c. 48 Dage Darls catulug—-—I.OI:.
Stamps accepted, same as cash. Klzdag Radie Lazboratarics,
Kent, Ohio.

Edison Elemants 5c per palr. Co-operative Merchandisc

Co.. Chelsea, Mass.

Reflectonc—Somollest Loudspeaker in existence.  Only flve
jnchies high.  Unusual (onal quality result of latest scien-
tific development In sound reproduction. A beautifnl orna-
vient whieh wIlll meet every requirement for amplified
yeccption in your home.  Adjustable unit guaranteed.
Postpaid upen reeelpt of $3. W. A. Dickson, 517 Lissner
Uidg., 524 South ®pring St., Los Angeles, Cal

U. 8. Navy Battery Dynamotors, 24/1500 volt. 233 am-
re GODO rpm, $25. Dell drive $3.00 additional. Holtzer-
ber 127500 .07 ampere, $18.00. Navy KReys with Blinker
elit $2.00 poslpaid. Harry Iienzle, 501 IZast 8ith
cot, New Yark.

Jomplete airline Radio Map with a movable mile scale

Salesmen—3ell Four Square Suits. $12.50; guarenteed two
years. TFive patterns. Profit in advanee %3 to $5.50. Coat,
vest, pants, riding panis. slip-ong, caps. Womnen’s knickers.
Jiffy Snap-ons. One day delivers. Stone-Field, BE2556
Wabash, Chicago.

Lightning strange battery compound.
bal{eries instantly., Elimlnates old mcthod entirely.
free to agents. Lightning Co., St. Paul, Minn.

Charges discharged
Gallon

Sell Guranteed shirts, Faelory te wearer, DBlg eommissior
paid in advance. We deliver. Make $3.00—%$20.00 daily
Write for our “Wonder Sales Outfit.”” Curtis Shirt Co.
508 St. Wells, Dept. 20, Chicago.

Scenery to Reunt

Settings for Opera, Tlays, Minatrels.
dress Amelia Grain, FPhiladeiphia.

Plush Drops. Ad-

TSI

Song Writers

Songwriters: Let me furnish the muslc for your songs,
guaranteeing you absclute satlsfactlon, Copyrights secured.
Submit your scripts for estimate and free adviee, Waltel
W. Newcomer, 1674 Broadway, New York.

D s

up o date log. Trice 50¢. Dan Kennedy, Chris-
rer, TIL. Telegraphy
agnet Wire, All kinds and sizes. No. 10 DCC 36c Telegraphy—Both Mcrse and Wireless taught thoroughly.

., add de for cach size up te No. 20. 100 [t. No, 12
neled aerial wire 80¢. Silicon Transforwer Sieel cut
ze, 26c per Ib. 4 cuble inches lo the pound. Cash
order. Morten Tlectrie Co., 4832 Riec St., Chicago,

Veutrodyne 6 Tubes! 3 stages of audio frequencyt
“h our Blueprint and full instructlons you can build

set for less than $30. Wil yeach California frem
ne on Loud-spealier. Tlan also ineludes Dial-readings

wer 100 stations that you can lgeate on this set. Send
money ovder (or Blueprint {ogcther with instruetions

Dial veadings. Radio Experimenler, 421 Cumberland
Portland, Maina

Blg salaries.  Wondetful opportunities.
change to ¢arn part.  School established fifty years.
free. Dodge’s Institute, Cour St., Valparaiso, Ind.

Expenses low;
Catalog

1 i

Wanted to Buy

nmn.

gy‘ the

Make your set seleetive-—~sep-
arate the interfering station by
simply putting the Traffic Cop
on guard. The Ferbend Wave Trap ordered
Trap will tune out interfering from you some
local stations, no matter how tijwe ago Is
troublesome. Never reduees, but all that yau
nearly always fncreases volume., —:l?]lﬂl f%l elé

Designed and juanufactured cow- s0nie.
bléle by us alter yours of careful ex- It nut only
perimenting. 1t is not 16 be con- keeps out the
fused with imitations, hastily as- other station
semblcd from ordinary parts. The that is caus-
price is $8.50. Shipment is made ing the inter-
Pareel Post C.0.D. plus postage, cv

. ] ) ference, b u t
rt:o;t.nmd on receipt of pricc. Order it also seems
oday.

fo act us a
Send for FREE booklet

clarifier of the
inceming sta-

FERBEND ELECTRIC CO, tiun,
25E.So.WaterSt., Chicago, [11. | {Slzned)

Poughkeepsie
N Y.

Gentlemen:

The Wave

Wave Length Changes Don’t
Worry Radio Fans Using
“Find-Me-Quick’’ Radio Chart!

Always up to date without addirianzl cost. self-ip-
dexed, accurate, complete and permanent data CON-
STANTLY IN FULL VIEW OF OPERATOR. Indis-
pensahle for any kind of Radio Set, invaluable when

completed.
PRICE &0c, POSTPAID

Printed on heavy, white ledger linen paper, slze 23 x
11 inehes.  Klimination Wave-Length Tabulator swith
G00 classified Droadcasting Statlons GIVEN WITH
EACH CHART, Copyrizlhits 1825, Patent Pending,
TForeign TRights Tleserved.

EDITORS wrile: RADLIO NEWS: “...should prove
of value to fans who wish 1o keep an accurate record...”
RADIO JOURNAL: “...In a word, they have hit upon
a way to wmake a nalional game oul of logging the DX.*
RADIO DOINGS: *'...feel surc thai its users will find
it of great help in logrlug stattons.”’  Published by
RADIO CHART BUREAU, 2nd Fleor Patterson DLldg.,
FRESNO, CALIFORNIA. Dealers’ Liberal Dixcount,
from 1 dozen on, C. O. D,

A most appropriate gift for your best Radio fricnd.

Radie Chart Bureau, Patterson Bldg., Fresno, Calif. l
I Radio Sct Used ... .oovviii o e I
I Send postpaid ... ool “Find-Me-Quick'” Radio I

I Charts and Tabulators, for which I cnclose §............
in bill, eoin, ar money order. N
| NAIE i i i ie i s e I
I ALATESS ot e e l
! CIbY veee e e Siate ..... I

TUBES REPAIRED

Burned Out Filamenf or Broken Bulb—Send Us the Tube,
All Work Done in Qur Own Laboratory

We are not apents but ¢wn and operate a fully equipped
tube faetory manned by expericnced tnbe experts. Our work
is, therefore, superior and you are certain of
satisfaction. We guarantee to vclurn genuine s 50
eloment to you. New glass bulb put on in every
instance, insuring correct vacuumn and Droper
“‘hardness’” for the type of tube. Tubes re-
turned pareel post C.0.D. Send vours 1n today.

CHICAGO ELECTRIC OEVICES COMPANY
Estabtished 1920. 70 €. 22nd St., Dept. 2(, Chicago

Super Het Kit (45,000 Cycle) s] 5”00

Consisting of 1 Pacific ‘“‘Ranger’” No. 20 Oscillator
Coupier, 3 Pacific “Ranger’” No. 23 Ilntermediate Fre-
quency Transfermers and 1 Paeific No. 20 “TRanger’” I'il-
ter Transformer with hook up print and simple instrue-
tions.

Sent to any address upon receipt of $15.00, or by
Pareel Post or Express €.0.D.
Representatives—Manufacrurers—Distributors
Baldwin Pacific & Ce¢., 441 Pacific Bidg., San Francisso

“PACIFIC QUINTET”

Full Value Paid for Oid Gold, dowelry, Watehes, Dia-
monds, crowny, bridses, dental gold, silver, platinum, gold
or sllver ore; magneto points, old falso teeth, Packages re-
turned if our offer is not satisfactery. United Stales Smelt-
ing Works (The OQld Tieliable) 120 So. State St., Dept.
16, Chieago, Iil.

The New PARAGON Radio Receivers

Intredueing the new non-radiating Taradyne

Cireult, new simplUfied tuning, and new low

prices. Write Ior Folder
afams-Morran Co. Ine..[8 Alvin Ave .Upper Montelair N J.
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—Use Allen-Bradley Parts

The experienced radio fan has learned the value of
guaranteed parts in his set. He knows that Allen-Bradley
Radio Devices, such as the Bradleystat, Bradleyleak,
Bradleyohm, Bradleydenser etc., provide noiseless con-
trol. He incorporates them into his new set for maximum
selectivity, and he is not disappeinted. The stepless, noise-
less adjustment eliminates the harsh noises produced by

T

An Exceptional Condenser

Like all Allen-Bradley Radio Devices, inferior devices. Any Allen-Bradley dealer will gladly
the Bradleydel:lser offers high eficiency show you why Allen-Bradley Radio Devices increase
and sharp tuning. Brass plates, soldered selectivity. Stop in, today, and see the new line.

at all joints, and a new type of bearing
insure low resistance and low losses, It
- m . " - .
is pronounced “a fine job” by radio engi- ¢ L AL
neers. If you want to see “an exceptional Electric Controlling Apparatus

condenser”, ask the Allen-Bradley dealer. 287 GREENFIELD AVE. MILWAUKEE, WIS.

The Bradleystat, Bradleyleak, Bradleyswitch, Bradleyohm. and Bradleyometer

are sold by all leading radio dealers and jobbers. They are known the world

over for compacmess, “one-hole” mounting, and marvelous control. The
superior finish will delight you.

THTF PERIQODICAL PRESS, NEW V.
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The 5 Tube ‘Tuned Radio Freanency Set With the
Famous Re-Acted Circuit.

FLIGHTED owners of
Standardyne Radio Sets
all over the country look forward
every night to the pleasure of
listening to Far Distant Stations.
And they are never disap-
pointed.

Standardyne Distance Perform-
ance is always dependable.

That's why hundreds of

Standardyne fans are added to

| MAKE THE
SAME STOP3

NEW YORK
CHICAGO
PHILADELPHIA
DENVER

1.OS ANGELES
PITTSBURGH
CLEVELAND
MIAMI

OMAHA

FT. WORTH
NEW ORLEANS
DETROIT

ST, LOUIs
KEANSAS CITY

WITHOUT ACCESSQRIES

Standg Sag’s -

COAST TO COAST
1S NOIDLE BOAST
WITH Standandgne

the rapidly growing list of pleased
owners each week.

These owners appreciate a set which couples with
Dependable Distance Performance, rare beauty of
cabinet design, complete lack of annoying distortion
and noise, selectivity which eliminates the undesired
station Immediately, and volume clear and strong,

Buy your Standardyne from your nearest
local dealer. If he does not carry Stand-
ardyne ask him why.

MANUFACTURED BY

e
—~5’(andard RADIO CORPORATION=
WORCESTER. MASS.
ESTER

P —————— e —

y ne-
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Your Tubes Every Day for 24 Years-
These Contacts would still be Pertect

In less than three months on a tube testing table, oné C-H Low
Loss Socket had 8,700 tubes inserted and withdrawn-—a service
you would equal only by changing your tubes every day for
twenty-four years! And not only was the socket in perfect con-
dition when the tests were completed, but accurate readings
were taken on each tube, the phosphor bronze contacts cleaning
: both sides of each prong as well as themselves as every tube was
No ather socker agords such oo~ iNserted. Such is the construction that has made these sockets

Ffectconract, Koth sides of each tube

prong and the contact spring itself favorites Wlth mdlo engj_neers everywhere.

is cleaned as the sockel is inserted.
The springs, too, are SILVER
plated so their contact vesisiance

sl Look for the ORANGE Shell

You can recognize these perfect sockets anywhere—in your
dealer’s store or in the set you buy. Their bright orange shell
and the C-H trade mark assure you of “plus™ results. Many set
manufacturers are now using them as standard equipment and
whether you buy or build, they mark your set as one of careful
low-loss construction.

Lookingdownonenecontact spring.

Note the one picte consiruction—

THE CUTLER-HAMMER MFG. CO.

to the spring or clamped to it by the

)’,"’”"d hex binding sur—no joints Member Radio Section, Associated Manufacturers of Electrical Supplies
RAREE Bratite Shoti— true

low loss design. The base of gen- MILW AUKEE, WISCONSIN

uine Thermoplas is unaffir'ﬂ'l" by
heat=your soldering ir an cannar
loosen the terminals,

CUTLER-HAMMEF
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