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PATENT NOTICE
Cunningham tubes are
covered by patents dated
11-7-05, 1-15-07,2-18-08
and others issued and
pending. Licensed only
for amateur or experi-
mental usesin radiocom«
munication.Anyotheruse
will be an infringement

The trade mark GE is
the guarantee of these
quality tubes. Each
tube is built to most
rigid specifications.

CUNNINGHAM TYPE C-300 GAS CONTENT DETECTOR

—it gives clearest reception
for all makes of Home Receiving Sets

UNNINGHAM Detector Tubes are built in the great General Elec-

‘ tric Laboratories to the most rigid specifications. Years of research

work and study, combined with the most scientifically accurate

mechanical equipment in the world has made it pessible to manufacture
these quality tubes that give such remarkably effective results.

The pleasure that your Home Receiving Set will give you depends largely
on the CLEARNESS OF RECEPTION of messages, concerts, etc.—
therefore, be sure to get CUNNINGHAM TUBES for YOUR set.

For further particulars see or write your nearest dealer; or write us direct.

e,

248 First Street Trading as 154 West Lake Street
- San Francisco, Calif. AUDIOTRON MFG. COMPANY Chicago, Illinois
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ANNOUNCING

The New

OLIVER
SPEEDSTER

Qur latest and finest model, No. 11

Now, in our 27th year, we
introduce a new-day perfec-
tion in typewriters, a super-
typewriter, one with an an-
cestry of 1,000,000 Olivers.
It embodies many advance-
ments, countless refinements.
It is the climax of years of
development.

We want everyone who is
planning to buy a typewriter
to become acquainted with
this remarkable Oliver Speed-
ster. Note our offer below.
To see it, to operate it, brings
a new appreciation of the
ultimate.

The Oliver Speedster discards
many old ideas, many limitations.
It brings dozens of improvements
which you will appreciate quickly.
To own an Oliver Speedster—
years ahead in design =means a
new satisfaction.

No one now can afford te buy
any typewriter without first in-
vestigating this advanced and

Save $35

While we retain all the
fundamental and proven
features which have brought
such fame to earlier models,
and while we bring improve-
ments not to be found else-
where, we do not revert to
the customary $100 price.

The new Oliver Speedster,
worth $100 if any typewriter is,
is sold from factory-to-you, at $65,

saving you the $35 that it for.

merly cost to sell an Oliver.

Our policy, since 1917, has
been to produce the finest type-
writer possible at the lowest cost.
We have eliminated extravagant,
roundabout selling plans, and
substituted the popular factory-

Free Trial

We ship the new Oliver Speed-
ster to you for five days free trial.
That is the best way for you to
become acquainted with its ad-
vancements. Use it as if it were
your own. Note its superiorities.
Compare it. See what the numer-
ous improvements offer.

Then if you agree that it out-
classes any typewriter on the
market, and want to buy it, send
us only $4 after trial, then $4 per
month. If you do not want to
keep it, ship it back at our
expense.

This free trial does not obligate
you to buy. It is part of our new
plan. You are the sole judge.
The coupon brings the Oliver,
or further information. Check
which you desire.

The Oliver Typewriter

, Dy,

wonderful Oliver, the finest, the  to-you plan. The Oliver sells it- Company
most durable, the quietest model  self. It must prove that it is the 63B Oliver Typewriter Building
we’ve ever built. raest, regardless of price. Chicago, Ill.
THE OLIVER TYPEWRITER COMPANY o
63B Oliver Typewriter Bullding, Chlcago, ¢1, NaAmME oo
Ship me a new Oliver No. 11 Typewriter for five days’ fre inspec: et et s e
ot e Lailpey ES g, B o oFE
gggfftﬁll; paid for. 161 Take cash pettlement at end of trial Deriod I am Street Acdress ........... ... --
to deduct ten pe_ cent and remit to you $58.50. If I decide not to keep
it, I will ship it back at your expense at the e::d of five days. .
My shipping point is .... o Clity o TTTTesstessesees State
Do not send a machine until I order it. Mail me your book—'"The
Sooediigh Cost of Typewriters ~The Reason and the Remedy,” the  Occupation or Business ..c....co...........

www americanradiohistorv com


www.americanradiohistory.com

.
— X3 ——e
% — L

= CONTENT

FOR AUGUST

i VOL. 4

g
N \\\ >N o
i
L TRy e
q'—\ﬁ_y.,,f;‘\ o -

L B T OB e a6 4000 > 418 ol Bm ey 8 50 2 By H. Gernsback

Radio Instructions at Camp Alfred Vail, N. J.
By S. R. Winters

Station PCC at Sambeek, Holland. By J. Thissen

Tropical Stations of Unusual Interest
\ By Charles Adolph Reberger

Seven New Radio Stations Have Combined Power
for Transmitting 46,750 Miles.................

Radio Telephotography. ... Dr. Alfred Gradenwitz

New Radio Apparatus. ... onns

| German Radio Press Receiver ) )
! By Maurice E. Pelgrims

Transmission of Photographs by Radio )
By Arthur Benington

Marconi Presented with Radio Institute Medal of

Advertising by Radio. Can It and Should It Be
TDOMER = & a7 dim a5 o o K57 Wt By J. C. McQuiston

Radio to Supplant Universitics. By Lucian Jenncss
Who's Who in Radio—-Louis Cohen.............

A. C. Rectification for C. W.
By E. T. Jones, AI.R.E.

Corrcspondence from Readers...................

A 200-Watt A. C. Radiophone Transmitter
By 1. R. Lounsberry

Radio Digest.............. T

Sensitivity and Precision ot the Electrqsta‘cic
Transmitter for Measuring Sound Intensities
By E. C. Wente

The Armstrong Super-Regenerative Circuit.... ...

” The Electron Theory Simplified
By Edward T. Bicak

Summer Brings the Portable Sets................

President’s Voice Carried to Thousands..........

Motor Bus Equipped with Radio.By Charles Geiger

New York Radio Exhibition....................

s

PAGE

22

i)
[§8]
18]

8]
18]
(o2}

o
[N}
e

2]
]
w

1o
N
=]

235

The Bogeyvman of Radio.................ccovnn

Multiple Wave-Lengths to Improve Broadcasting
By H. Winfield Secor

The World's Largest Radio Horn................

The Newspaper's Part in Radio Development
By Roscoe Smith

Radiophone Broadcasting Station Installed by
TeFas NeWSDADE T cpana g pdis s 5a 765 rs e mms e

A Hill Billy's Radio.....By Monroe Worthington
THTH, Cle pA g tO TS sapin mas (1 gen dls o's mihwis @ b s 26 o'
Radio BUMIOT. vy ramenrime rnemesod S bEcd@neanis

Potash and Perlmutter Discuss This Here Radium
Broadeasting sum cas 4 s wsmas By Montague Glass

Self-rectification.. .. ............. By D. S. Basim

Tour Principles for Care of Radio Storage Batteries
By R. C. Faulwetter

Radio Constructor.........

A Simple and Practical Variable Condenser
By J. A. Frank

Radio Cabincts............ By L. M. Klinefelter

ITow to Build a Loud-Speaker.By Paul G. Watson

The Construction of An ldeal Short Wave Re-
COIVET . oot i By Edmond S. Smith

Winding and Using Honeycomb Coils
By Harry L. Gray

A Low Voltage Filter for Radiophones

By Eugene W. Applebaum

A Watch Case Receiver. ... ... By Brainard Footc
Single Layer Inductances....By Herbert J. Scott
Practical Information on Reception of Radio
SIENAlSE « b ws T AWREEY S B o ks By B. Bradbury

Useful Hints for Amateur Constructors...........

Combination Radio Cabinet and Table
By Philipre A. Judd
Soldered Connections........... By F. Martindell

I-Want-boRKnonm mab aw s e e BEE I &0 b 8 o oo s

259
260
261

w(

ii?ﬁw
L

IR

N

£

za v

._,
,

) N [TATT »:

/

are 12 numbers per year. ! l 3
and possessions. Canada and foreign countries, $3.00 a year.
% as well as U. S. Stamps accepted (no foreign coins or stamps).
copies, 25 cents each.

PUBLISIIING CO., INC.
L promptly, in order that copies be not miscarried or lost.
after expiration.

= dressed to Fditor, RADIO NEWS, 53 Park Place, New York.

L H. GERNSBACK, President

contributions cannot be returned unless full postage has been inel

Published by EXPERIMENTER PUBLISHING CO.,

RADIO NEWS is published on the 25th of eaca mouth.  There
Subscription price is $2.50 a year_in uU. S.
U. S. coin
Single
A sample copy will be sent gratis on request.
Cliecks and money orders should be drawn to order of EXPERIMENTER
If you should change your address notify
No copies sent

All communications and contributions to this journal should be ad-
TUnaceepted
uded.
INC., Publishers of ‘Radio News' and ‘‘Science and Invention.”
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The Ideal
Receivers
for Use
With
Home Radio
Receiving
Sets

Combines Guaranteed
Maximum High Quality
Efficiency Insures
With < Reliable
Permanent 5 Service and
Sensitiveness / ; Satisfaction
No. 1622000 Ohm No. 163—3000 Ohm
Set - - - $5.00 ’ \ Set - - - $6.00

HERBER'T

154 W. LAKE STREET

www americanradiohistorv com
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Frost-Radio Cord-
Tip Plug No. 137—
$1.25

Frost-Radio Plug No. N\ '3:.?:@3?;.?1
132—$1.00

N
{

J\l .

No. 133. Jack only = $0.65

The smallest, neatest, most perfectly finished
jacks and plugs that have ever been offered to
the Radio trade. They have been specially de-
signed for panel work and are of standardized ‘
construction so as to be interchangeable with N, 134, Jack orily =H0:75

other standard makes.

A particularly desirable and exclusive fea- —_—
ture of the FROST-RADIO Jack is the —
“spread” arrangement of the .spring terminals
which allows twice the usual amount of space WorISl. caskanly’- 5030
for soldering to the wiring. These terminals oo
are heavily tinned. = —
" — 1 No. 135. i’
Another striking feature is the nickel plated 8
and highly buffed finish used throughout. No. 135. Jack only - $1.00
Sturdy construction, perfect spring adjust- N

ment, gripping contact of springs on tip and
sleeve of plug.

1 L
No. 136. Jack only - $1.25

Packed in individual containers.

Two-color wall posters now ready for Dealer FROST-RADIO

distribution. EXTENSION
“'WE ARE NOW IN QUANTITY PRODUC- CORD

TION AND ARE MAKING IMMEDIATE

DELIVERIES.

Something New!

Place your Loud Speaker anywhere and use
the Frost-Radio Extension Cord (shown here)
to connect with your Radio Set. Lengths from 10 to 100 feet

H. FROST

CHICAGO, ILL., U.S. A.

www americanradiohistorv com
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ey Frost-Radio
) z:.z:::.ﬁf?- ' PrOte CtOI'

Approved by Underwriters’ Laboratories Under
April, 1922, Regulations

NEVER GROUNDS - - NO INTERFERENCE

SELF-CILEANING

Mounts
No
Indoors
Interference .
. Like Your
With
Rad: Telephone
adi
° Protector

PRICE, EACH, $1.50

Every Home Receiving Set Must Be Protected Under
New Regulations of April, 1922

Made by the Manufacturers of the “Reliable” Telephone
Arrestors. Famous for 12 Years

JOBBERS: Good Delivery on This Approved

Device. Write at Once

( )]

HERBERT H. FROST

154 W. Lake Street - - GCHICAGO, ILL.

www americanradiohistorv com
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Crosley Knobs

and Disks
Finely fin-
ished prod-
uets, tapered
knobs a n d
clear dial
markings. Ex-
ceptionally
fine Radio fit~
tings.

Efficient
Apparatus

PARTS AND COMPLETE RECEIVING UNITS

at Moderate Prices

Quantity production in the great Crosley
factories makes possible the low prices at
which Crosley Radio goods can be sold.
Their efficiency is assured. Satisfied users
the country over have filled our files with
congratulatory letters. All apparatus is
fully guaranteed.

CROSLEY RHEOSTAT

Crosley Rheostat for vac-
uum and filament current
control. Duplicate of those
used in Crosley Harko Re-
ceivers and 2-step amplifiers.
Sturdy, durable; price, 60c.

Crosley Model “B”” CONDENSER

A Crosley Model B Variable Condenser
(.0005 mf capacity). Pat. pending. A
radically better condenser, less internal
resistance, gets louder signals. Same as
used in Crosley Harko Receivers, $1.75.

CROSLEY TAP SWITCHES

Crosley Tap Switches designed for constant
tension and elimination of faulty contacts.
Buss wire connection possible to washer of spe-
cial Crosley design. Black composition knob,
and nickeled parts. Each, 40c.

CROSLEY VARIOCOUPLER PARTS

A formica tube, rotor and necessary hard-
ware for complete assembling. Made with
great accuracy and has proven very efficient.

Complete Set, $1.50

CROSLEY V. T. SOCKET

Crosley porcelain vacuum tube socket (base
or panel mountings), biggest seller on the
market. Same design as used in all Crosley
apparatus. Price, 60c.

Crosley Radio

Receiving Apparatus / CROSLEY HARKO

Highly efficient tuning -
and detecting sets which SENIOR V

with Crosley 2-stop Am-

Complete
Catalog
on

Request

DA

plifier is péoving a re- CROSLEY
markable audion receiving
set at a very moderate VARIOMETER

price. Unassembled parts for ra-
dio fans who prefer to
work out their own ideas
in construction of this
unit. Two stators, one
rotor and necessary hard-
ware. Made in our own

g d-working lant in
WIth CROSLEY ‘svt?fci)ici‘evr?t}. &1 quaﬁtities to
ake retail price $1.50 for

2-STEP AMPLIFIER r11310p1ar wood set and $1.75

YV for those in Mahogany.

If you contemplate entering the Radio business write us fully about your-
self, your experience, if any, and we will advise you what stock you should
carry for a complete Radio store.

e WRITE FOR CATALOG

A DEALERS WANTED

THE CROSLEY MANUFACTURING CO.

DEPARTMENT RN822, CINCINNATI, O.

S
SR

%,
%,
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Clamping the jinx
on lightning pranks

IGHT and a storm—the sky’s aflame.

Now’s the time you're glad you had

the forethought to buy a Radisco Light-

ning Arrester for your radio set. Without

it the high induced charges always present

in your antenna during an electrical storm
can ruin the delicate instruments.

With the Radisco Lightning Arrester
installed on your antenna wire you clamp
the jinx on lightning’s pranks. The
Radisco continually side-tracks these high

RAL

LIGHTNING

induced <narges (caused by lightning in
your neighborhood) before they can harm
your set.

Neat, inexpensive. Outside type $3, or
the inside type for $2.50, at your dealer’s
or mailed direct. Ask also for our special
summer catalog of radio supplies. You
will find the best in many types of radio
products listed for your convenience. Get
it now while the supply lasts. The Radio
Distributing Co., Newark, N. ]J.

SCO

ARRESTER

www americanradiohistorv com
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The Pink-a-tone

Guaranteed range, 30 miles

UST the thing for camping—portable

and dependable. A highly efficient
and selective set encased in a handsome
mahogany finished cabinet. Famous No.
2A Stromberg-Carlson 2000 Ohm phones
included. All that is needed is an aerial.
Price, $25.00.

Four can listen with a
Phonoscope
Only $5.00

XTRA headphones are unnecessary.

The Phonoscope permits four people
to “listen in” for $5.00. (Four sets of
phones cost from $20 to $60.) The phono-
scope does not cause distortion in tone
quality ; voice and music alike are repro-
duced clearly. Exactly what you need for
entertaining your friends.

Pocket Receiver
Only $5.00

HERE is the most convenient small
set you can buy. Fits the coat
pocket. Excellent for camping or hiking.
Approximate range, 30 miles—permits
sharp tuning. With the exception of
phones and aerial this set is complete in
every detail. A remarkable value.

Radisco Variocoupler
$6.00

HIS moulded variocoupler has been
the standard of the Radio Distrib-
uting Company for years. The moulded
supporting columns have brass bearings.
Positive contact is assured by phosphor
bronze brushes at each bearing. Wire is
insulated with special black varnish to
protect from moisture. Wave length
range with suitable condensers, 150 to
700 meters.

RADISCO

RADIO PROL

UCTS

www americanradiohistorv com
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Trade Mark Registered

HE proper selection of
radio parts is the first se-
cret of success. To elimi-
the ‘‘chance”, purchase
rheostats, inductance
switches, series-parallel -switch-
es, crystal detectors, binding
posts, and tube sockets. FADA
single, double and triple tube
sockets have these good fea-
tures:
1. Genuine Condensite base af-
fording the highest insulation
resistance.
2. Deep trenches make contact
springs immovable except as a
tension against the tube con-
tact pins.
3. Heavy
springs.
4. Socket base has metal inserts
for panel mounting and nickel
plated screws are furnished.
5. Position of tube on base is
offset to allow compact rheo-
stat panel mounting, as shown
in illustration below.
6. Screw holes for base mount-
ing.
7. Terminals plainly marked.
8. Highly nickel plated and
polished brass tube with bayo-
net slot eliminating slot break-
age as with moulded shellac or
porcelain sockets.

T

nate
FADA

phosphor bronze

Single Socket..... .. $1.00
} Double Sockhet. ... .. 2.00
Triple Socket....... 3.00

fad

The illustration below
compact  and
paitel mounting
sockets,

All exclusive FADA features are pro-
tected by Pats. applied for.

F.A.D. ANDREA

Manufacturer
of

shows au easy,
efficient method of
FADA rheostats amd

Radio
Products

1581-B Jerome Avenue
NEW YORK CITY

Tﬂﬂié

0
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Make this the most profitable and enjoyable summer of your life. Come to Chicago, the greatest summer resort city in the country
on beautiful Lake Michigan, and the greatest electrical center in the world. We will pay your railroad fare from any place in the
United States, See the country at our expense. And at the same time become askilled electrical expertin the GreatShopsofCoyne.

VHILE YOU LEARN

oS

Our Employment Department helps place students in jobs to earn %‘deleplll{m;, e Constrgction Wo_rket'.b Auto, Trfuckhgr Txl-?ctoxl-g lElsicgriclian. ?atttery
P f their i i an, Radio Expert, or he can go into business for himsell a8 r..ec rical Contractor,

a good part of their expenses while studying. Dealer, Auto Ignition or Battery Expert and make from $3,000 to $20,000 a year.
Hundreds of our graduates today are making big money and you can do the same

© I - 1 : 3
if you grasp this opportunity—act now. Send for full particulars today.
Learn in 3)2 Months D s Spportomniy
No books or useless theory. You are trained on §100,000 worth of electrieal equip- s '
ment. Everything from door bells to power plants. You work on motors, gener- a l@ ourse (-]

ators,house-wiring, autos, batteries, radio, qwitch-bog{ds. power plants—everything
to make you an expert ready to step right into a position paying from §45 to $100 8  Besides paying your railroad fare we include with your regular course:

week. Learn electricity in the electrical center of the world. Here you see the 1 H electricity and storage batteries.
Ty Loans plaas. e praat clechionl mannfsgturers and maarvelons electrical ) rentiat ouiay of Bute slectrical and bAGtery eauipment in the country.
sign displeys. You truly live with electricity in Chicago. (2) Course in Radio—the marvel of the age. Constructing, installing and operat-

fng. You can build your own wireless telephone set.

Earﬂ si§® t@ §4®0 a Month ! (3) Alife scholarship in the Coyne School. You can stay as long as you wish

- : . n and return for further training 2t any time in the future. The aim of the
The whole world of electricity is open to the Coyne trained man, He is trained Coyne School is to turn oot men completely trained in all branches of elec-
completely. He can make big money as Power Plant Operator, Superintendent, tricity—capable of succeeding in the highest paid positions.

Great Summer Resort City Greatest Offer Ever Made

Chicago, sitnated on besutifol Lake Michigan, Is the This is the greatest offer ever made by a school and it is for a limited time, Our
Nation’s summer playground. Marvelous bqulevard:’a, beau- departments may sool be filled and offer withdrawao.

tiful parks, bathing beaches, zoos, lake trips, amusement - A ERSENEEEERBEEEREEE
& B.W.COOKE, President
ls» & Coyne Trade and
& Engineering School

sarks. Coyne is near the lake and bathing beach. Chicago’s
&  39.51E. lllinols Street,

aylight saving time gives you a chance to enjoy these
&
'0 Dept. 118 Chicago, 1II.
0“ on & DearSir: Please send me free
'0 your big catalog and full par-
&

things by daylight.
ticulars of your special offer of free
railroad fare and three extracourses.

Don’t delay a minute — send that &'
coupon in right now for our big i
free catalogand full particulars K

of this wonderful offer.

B. W. COOKE, President &
Coyne’l‘radseczll:;(‘l“Engmeenng ', Address

39-51 East illinois Street, i
Dept. 118 Chicago, Il ..
LY

$
4
g

" One of Chicago’s Many Big Pleasure Boats

000080000000000800 00 e ecetonPoetsrtarasetinssrasrtnisslts
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Every Radio
Enthusiast and
Radio Dealer is
in daily touch
with the
GREAT
SWEENEY
STATION

This is one of the largest inland stations

in the country and sends out official

Government market and weather reports

every day, besides giving musical, educational

and religious programs on Sundays, Tuesdays

and Thursdays. ‘Thru the courtesy oft C. (. Conn & Co., Elkhart, Ind.,
makers of Musical Instruments, we are Dbroadcasting some of their
concerts.

This Station cost $20,000 to erect. CALL IS WIHDB, 360 meters for
concerts and 485 for Government reports. 500 watts W. K. set provides
its power. This great broadcasting station is evidence of the capacity of
the Sweeney Company to serve you in the purchase of all supplies aud
equipment.

S ——
g )/

Newest and Most Complete in Radio

You can be sure of getting the best service and lowest prices from Sweeney and
the very latest radic developments. If you want to learn this business. to become
a radio Expert or commercial operator, write for full details of the NIGHT SCHOOL
now running.

The most complete equipped and thorough radio school in the world. If you want to
buy a set or build your own et we can give you immediate delivery.

Y LYY
—

- LM

e —
e

ppemm——"_ |

" A——

We Handle a Complete Line of Equipment

All parts for building your own sets., also complete receiving sets. Dealers write for informa-
tion. To give you an idea of the stock we handle. we are listing below only a few of the parts
necessary for installatiov. Warite Today for complete cutalog and itnstruction book.

I\ v

: YY1}

e 3/

" A———

Sweeney Variometers. . $5.50 Detector Tubes..................... $5.00  Srranded Aerial Wire, 100-ft. rolls..$1.00
Sweeney Vario Couplers 5.00 Amplifying Tubes. . ................ 6.50 Fada Rheostats................. ... 1.00
Radio Service Radio Fre- Iederal PRoONeS; wysssmseds 5055555 we 8.00 3" EH.Re DialStuwn svevucvesas i e 1.00
quency Transformers.... 6.00 Brandes ........coociiiiiiinennnans 8.0J $2 FLR, DIalS iy 5 ¢ s s smsianiip o+ o ¢ « 908 1.50
Murad Radie Frequency Wesrad Amplifying Transformers.... 5.00 . A, 90° Dials.................. 1.25
Transformers ..... T-11 6.00 Thordarson Amplifying Transformers. 4.50 (G, AL 100° Dials. . ..o 1.25
] :l:-ll.-\ 6.50 Federal Amplifying Transformers.... 7.00 Pacent Twin Adapters.............. {.50
o y T-11B 7.00 Kederal PGS, veeamansns kil oiac ik g {.75 POt IPTHGES b ik a iy hyd s § i s mims 1.25
a C_oto 00l g § gmross e 5.50 Federal Junior Sets................ 25.00 Pacent Ringle Civeult Jacks......... .70
l Swewney Variable Condensers. .. .. 3.75 DeForrest Everyman................ 25.00 Pacent Double Circuit Jacks........ {.00
a S\vm-l_l)gy Condensers : Western Electric Phones............ 15.00
H 00025 DceForrest Radio Home............. 36.00
2 A3 .33 DeForrest Two Stage Amplifier.. ... 35.00
M .001 . ) . Tube Sockets ...................... 1.00
N Sweeney Combined Grid Comd. and Vacuum Gap Lightning Protector...: 2.00
Re Leaks: Federal Closed Circuit Jacks. .00
i : .000%;; amd 1 meg. ohm TFederal Open Cilrcuit Jacks. 70
N i .0005 and 1 meg. ohm.......... .50 Federal Anti Capacity Swite 2.80
N Sweeney Grid Leaks: Fada Switelh ................ s 10
H D zmq‘ 1 meg, ohi............... .25 Fada Switch, 8 contaets, 2 stops.... .75 4
N | Tested Galena, mounted.......... .. .35 Fada Crystal Detectors............. 2.25
: 3 Burgess B Batteries..oo...ooeo.ry.. 3.00 DeForrest Crystal Detectors......... 2.75
&
W
. .
3 Order from This Ad.
= You may order any of the above described supplies, remit cashier’s / o)
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Ever Changing Radio
back to his original short wave-length, but is even ‘‘going

E know of few things that change and progress as

\ :‘ ; rapidly asradio. The art whichis only 25 years old,
has in this period of time changed much morerapidly

and more radically than any other art or science. If

we look at the development of the clectric lighting, the
clectric telegraph, the clectric telephone, we are struck with
the fact that there have been a great many modifications,
and changes are still going on; but there never have been
any quite so violent and radical as those which we
have witnessed in radio since the art was first developed.

Take, for instance, the telephone, which has not been
greatly changed in the last 15 or 20 years, nor has there
been much improvement made. The same is the case of
clectric lighting, which art has become so stabilized that
there have been no radical changes during the past 15 or
20 years, if we except the invention of the tungsten lamp.

When, however, we look back upon radio of 25 years ago,
and compare it with what we have today, it is almost im-
possible to make comparisons. At that time, we had the
spark transmitters. First we had Marconi's ~park coil;
then we graduated to the transformers which still gave us a
spark. After a while we added the rotary spark gap and
still later our commercial companies put out the Gold-
smith generator, which in turn, after a few years, was dis-
placed by the Alexanderson generator which is still doing
service at the present time. When from 100 to 500 K. W.
is required to hurl signals across oceans, the Alexanderson
generator is doing valuable work; its doom, however, has
already been sounded.

Dr. Langmuir recently developed a power vacuum tube
where a single tube can take care of 50 K. W., a tremendous
cnergy. These tubes are being built right now, and as they
are made of quartz, are not only vastly cheaper than the
cumbersome alternator, but are ridiculously small when
compared to the present-day generators.

We may safely predict that in another 15 or 20 years our
present-day trans-Atlantic stations will have their ma-
chinery housed in small rooms, the maximum size of which
will be about 25’ by 25’. We all know that the trans-At-
lantic stations of today have large power plants and re-
quire vast buildings to house all the machinery; this will
soon be a thing of the past. There is no question that our
next generation will see a trans-Atlantic station where the
entire power equipment is no larger than an ordinary office
desk. As a matter of fact, the new Langmuir power tube,
which handles 50 K. W., is not much larger than a desk
drawer. Of course, we still need machinery to develop the
electric current, but the day is surely coming when, by
means of a bank of tubes of this kind, and some other ap-
pliances, the power will be taken from the ordinary lighting
circuit, thus doing away with generators.

When Marconi first started out, the wave-length of his
apparatus was not more than 20 to 30 meters. From that
time on we have increased the wave-length of our trans-
mitters more and more, until the wave-lengths of the various
trans-Atlantic stations have run up to as high as 20,000
meters. Then recently, the broadcasting stations gradu-
ally reduced these high wave-lengths until at the present
time 360 meters is used. Marconi is now not only going

- a condenser.

it one better’” by reducing the wave-length of his new
apparatus to one meter and less.

He found that by means of this very short wave-length
it is possible to dircct a beam of waves in any direction
desired by mecans of a reflector; such short wave-lengths
carry just as well as the longer ones. Indeed, he reports
that with the one meter wave-length, audible speech has
been transmitted for over 20 miles. Great and wonderful
things in radio will be accomplished in wave-lengths be-
low one meter.

What wonders there are in store for us when we begin to
send out radio waves of a few centimeters or even less, no
one can foretell. The low wave-length is as yet not explored
and presents vast and astonishing possibilities.

When radio was young, we spoke of the ether as a medium
for the propagation of the radio waves. We were sending
messages through the ether which was thought the universal
medium in which the waves were propagated, but lately
our scientists have become wary of mentioning the ether.
They find that the ether no longer is necessary for the
propagation of clectro-magnetic waves, but that one can
imagine waves being hurled through an absolute void just
as readily. Once we become entirely emancipated from the
ether make shift theory, radio will no doubt progress even
more than it has in the past.

Tesla has always maintained that radio waves do not
travel above the earth, following the curvature of the earth,
but rather go through the ground. He has steadfastly
maintained that all radio waves pass through the earth and
water and that if we must have an aerial, the Jatter acts as
Slowly our radio scientists are becoming
convinced of the truth of this, and if proof were needed,
we would only have to point to the Rogers underground
aerial, now in use. The day is coming when no aerial will
be used, and this day is not as far off as some believe. -

The make shifts of using the lighting system as an aerial
will be forgotten ten years hence. We will simply attach
our receiving outfits to the ground or radiator and re-
ception will be as good or better than that obtained today.
Even now, use is made of condenser aerials consisting of a
number of large plates and the ground. All these things,
however, are make shifts and when the time comes for us
to use nothing but the ground, there is no question that our
radio circuits will be revolutionized considerably.

Regarding our apparatus, we need not mention how they
keep changing; evidences of this are so apparent. The
tendency seems to be for radio receiving apparatus to be-
come smaller and smaller as time goes on. The day of
the vest-pocket radio outfit is surely coming as the public
insists on smaller and smaller apparatus. Just where all
this change will stop, no one can foresee. It seems to be a
hopeless task to standardize the radio business, and it may
be generations before the art finds itself and becomes set-
tled, as are other arts and industries.

It seems ccrtain that the present conditions of changes
and more changes will continue for at least ten years and
perhaps longer.

H. GERNSBACK.
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Radio [nstructions at Camp Alfred Vail, N. J.

By S. R. WINTERS

HREE meals a day, com-
fortable sleeping quar-

structors, offering a vast knowl-
edge from the richness of their

ters, medical services,

amusements, a monthly

stipend, and opportun-
ities for acquiring knowledge of
radio-telegraphy and radio-tele-
phony—briefly such are the at-
tractive inducements extended to
enlisted personnel who enroll for
training at Camp Alfred Vail,
New Jersey, under the direction
of the Signal Corps of the United
States Army. And the location,
expressed in terms of the time
required for railway trains to
span the distance, is one hour and
fifteen minutes from New York
City—a consideration for stu-
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dents imbued with the allurements of the
bright lights and cosmopolitan attractions.

Camp Alfred Vail is situated at the old
Monmouth race course, and its identity as
an athletic center is retained to a consid-
erable degree. Here, each recurring
summer the polo teams of the United
States Army match their wits and battle
for supremacy in the military game in
which a ball is maneuvered between two {4
goals by contestants on horseback. Prac-
tice in pistol shooting, opportunities for
acquiring proficiency as swimmers at a
nearby bathing beach, athletics in a va-
riety of forms, and social festivities at a
magnificent service club, are among the
diversions that relieve academic instruc-
tion of its monotony. Such is the pleas-
urable environment, amid which students
seek knowledge of the wonderful wireless
waves.

When this article is being written. May
15, 1922, 46 officers and 192 enlisted men
in the service of the United States Army
are pursuing courses that bear directly
on the art of radio-communication. Of-
ficers submit themselves to a rigid train-

Vel

experience and observations, is
supplemented by lectures from
wizards of electricity engaged by
private corporations. Represen-
tatives from the General Electric
and Western Electric Companies
visit Camp Alfred Vail at inter-
vals and enliven the keenness of
students in quest of electrical
knowledge by lectures on the
subject from a decidedly prac-

1 tical viewpoint.
The teaching of lessons in wire-
less communications at the Sig-
b nal Corps School, obviously, in-

volves the laying of a basic
foundation for those who may

AN E
; &t not be familiar with the principles under-
% lying radio communication. Or, differ-
& ; 42l ently expressed. the rudimentary facts
J 18]  about the transmission of communications
| by electromagnetic waves through ether
| or space are presented at the outset of
' 2| the courses of study. Simple ways of in-
. ] “| struction are employed, involving expla-
% | nation of magnetism in crude form, such
i .1 as lectures on the lodestone. horseshoe
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ing, involving the pursuit of two outlines
of study—one consisting of the funda-
mentals of electricity and military science,
and another comprehending the technical-
ities of radio-telegraphy and radio-tele-
phony. The general outlines of studies at
Camp Alfred Vail include such subjects as
radio electrician, telegraph electrician. radio
operator, telegraph operator, linemen, and
field telephone. The course of training, a
completion of which qualifies a student to
be labeled as “radio electrician,” has a dura-
tion of ten months. Other periods of train-
ing, for instance a course which qualifies a
student to become a lineman, may be fin-
ished in five months.

The Top Photograph Shows a Field Station in Ope

ra-

tion; Note the Counterpoise Laying on the Ground. Be-

low is the Building and Mast of the Fixed Station.

On

the Left, Open Air Class, the Demonstration of a Loop

Aerial Set which is Adapted for Trench Use.

On the

Right, the Code Class where Operators are Trained.

The Signal Corps School at Camp Alfred
Vail, New Jersey, is under the supervision
of the training section of the Washington of-
fice, which is in charge of Major Paul W.
Evans. The school is personally directed by
Lieutenant Colonel J. E. Hemphill, who in
this connection bears the title of com-
mandant. Sixteen officers of the United
States Army comprise the teaching faculty.
The competent guidance of this staff of in-
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magnet, bar magnet, poles of a magnet.
and the earth’s magnetism. Instruction
by analogy proves to be an effective
method. The commonplace things of the
street, office, or home are translated into
terms by way of making clear phenomena
of electrical transmission. For example.
the pendulum of a clock. when swinging
freely and then permitted to halt grad-
ually, may be compared to the motion of
the oscillatory discharge of an electro-
static accumulator in a radio closed
circuit. Fundamentals are securely in-
trenched in the minds of the students he-
fore the more difficult problems of elec-
tric-transmission are attacked.

Just as the baby learns to walk by
piecemeal, students of radio-telegraphy
"and radio-telephony go from the known
to the unknown, step by step. The out-
line of the course is something of this
order : Magnetism and electro-magnetism,
static and current electricity, generators,
motors, primary and secondary batteries, in-
ternal combustion engines, practical labora--
tory, alternating current and alternating cur-
rent machinery, measuring instruments and
measurements, radio power circuits, practical
laboratory, oscillatory circuits, damped
wave transmitting sets, undamped wave
transmitters, radio regulations, vacuum tubes,
receiving apparatus, practical receiving, high
(Continued on page 322)
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Station PCG at Sambeek, Holland

By J. THISSEN
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On the leftis a
partial view of
the Dutch Sta-
tion erected at
Sambeek, Hol-
land. On the
right is the
hook-up of the
loop aerial re-
ceiver having
uni-directional
properties,
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energy 1s said to be the result of an inven-
tion of an clectrical engincer named Idzerda,
president of the industry, who has applied
for U. S. patents. The company is conduct-
ing part of its correspondence with its cus-
tomers by radio.

The Marconi Wireless Telegraph Com-
pany's recent tests of combined wireless and
wire communication between members of the
English Anglo-Batavian Society speaking
from the Marconi House in London, and
members of theé Nederland-Engeland

SHOULD be very pleased to

have published in Rapio NEws the

enclosed photos of the long-dis-
tance receiving station at Sambeck,
Holland, call PCG, where I am oper-
ator. One photo shows a rotating
framc aerial in usc at this station for
cxperimental purposes.

PCG is the Dutch receiving station
for dircct communication with Ban-
doeng (PKX) Java, Dutch East = |&
Indies, a distancec of over 11,000 A
kilometers. The framec aerial is 3% 3
meters squarc and has 40 turns of
bare wire. The hook-up giving uni-
directional reception (diagram {rom
Dr. Esau Telcfunken Cy) is shown in
Fig. 1. With this set, PKX can be
read daily. Transmissions from PKX
are from 5:40 p. m. to 10:40 p. m.
Greenwich Mean Time on 8,800 M.
C. W. arc. The Dutch transmitting
plant for PKX and USA is located
at Kootwijk, about 30 miles from
the receiving station and consists of
Duplex 450 kilowatt high-frequency
alternators. It will be ready next
September.  When the station is
opened for experimental transmissions,
data and wave length will be given.

Fig. II shows a general vicw taken
from the receiving station in an
casterly direction and showing three
of the masts, each 61 meters high.

The Government of the Netherlands
is now broadcasting weather reports
by radio telegraph twice daily, but is
planning the installation of radio tele-
phone service in order that farmers
who do not know code can listen in.

Every 15 minutes the Amsterdam Stock
Iixchange sends out bulletins by means of
wireless telephony, giving the ruling quota-
tions of the exchange. When the exchange
is closed a press bureau makes usc of the
broadcasting system for the distribution of
domestic and foreign news, as well as for-
eign exchange and stock quotations in code.

Orchestral music and speeches are broad-
casted Sundays from 2 to 5 p. m. by the
Netherlands Radio Industry at the¢ Haguec.
With a radius of about 600 miles, this com-
pany’s entertainment is said to have become
very popular in the British Isles. Experi-
ments with only .25 amperes in the aerial
and 160 watts input have carried broadcasts
of both music and speeches as far as Liver-
pool and Edinburgh successfully. The trans-
mission of matter with this small amount of

Socicty at Amsterdam, speaking from
the Stock Brokers Society, may result
in the establishment of a combination
wirc and wircless system connecting
the two countries.

Today the only concern engaged in
the manufacture of radio telephonc
transmitting cquipment there is the
Nectherlands Radio Industry at the
Hague. The company produces about
500 sets a year, but is not operating
at capacity today, as the demand does
not seem to be great, although foreign
inquirics arc coming in, including some
from the United States.

an Early Radio Set

The illustration below shows onc of
the carliest types of radio rcceiving
apparatus uscd by Professor Hughes
in his experiments in wireless commu-
nication many years ago.

This apparatus is part of a collec-
tion that is being made in England of
the apparatus used by the early cx-
perimenters in the development of the
art of radio. The instruments used
by Mr. Marconi, Professor Lodge and
others will be included in the collec-
tion. This interesting museum will be
cxhibited to the public and, contrasted

Loop Aerial for the Reception of Long Waves Used at

T N L

Some of the

apparatus used
by Hughes for
the reception of
Radio Signals.

I T TR

Station PCG.

with present-day apparatus, will indi-
cate the marvelous progress which has
been made during the last decade.
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Tropical Stations of Unusual Interest

By CHARLES ADOLPH REBERGER

T s cer-

tainly

true that
the average
radio “bug,”
as he sits at
his instru-
ment listen-
ing, thinks
only of what
is going on
in the im-
mediate vi-
cinity, and
seldom stops
to wonder
what is tak-
ing place in the remainder of
the wireless world. He may
often think of the nearby coast
stations, as their signals come
pounding in, but does he ever
stop to think about the big sta-
tions down in those portions of
the globe, just north and south
of the equator, which might be
termed ‘“the tropics”? As we
are all no doubt aware, it is in
this portion of the universe that
static reigns supreme during
nearly every month of the years
that come and go and especially
during the unbearably hot mid-
summer months, when it attains
such a state that communication
with vessels and other land sta-
tions, although they may be with-
in a radius of 200 miles, is made
very difhcult, giving the opera-
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@ require con-
! siderable
| time to send
o for wvarious
| [ parts, if the
i operator did
<44 not possess
& the abhility

' & and  knowl-
edge to
makerepairs,
in the event
of a break-
down. The
practice of
throwing
away parts
which are thought useless is
prohibited, for we must stop to
consider that one cannot go out
at any time of the day and pur-
chase a certain item, as in New
York, for instance; in the tropics
a radio store is unknown.

The 50-K. W. station at Swan
Island (Caribbean Sea), known
in the radio directory as “US,”
is of special interest. Although
a2 mere dot in the Caribbean, it
has played a notable role in the
linking together of the Americas.
Each day special working sched-
ules are adhered to and working
on a wave-length of 2950 meters,
numerous messages are transmit-
ted between here, New Orleans
(WNU) and stations in Central
America. Four steel frame type

R e R e E T e T
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Views of a Tropical Station and the Inside of the Power House. towers, almost 300" high and

tors on watch an opportunity to Note the Large Rotary Spark Gap and Inductance Mounted Above the Alternator. spaced 600 apart, support the

display their receiving abilities. On the Left May be Seen the High Tension Condensers.

Most of the time, the dots and

dashes forming various characters of the
alphabet will be blotted out with each crash,
thereby making it almost impossible to make
out the words and figures: constituting mes-
sages and often has an unpleasant effect
upon the operator himself.

As recent tireless experiments have dis-
closed, the present day radio engineers are
busy perfecting a really efficient eliminator
and each day they become more confident
that their labors will be rewarded. Then
the ship radio man, as well as the land
operator, will have no nced to fear this
horrible setback. His stay down in this
land of dreams will be one of joy, instead
of one of worry—whether it be winter or
summer—rain or shine. It will then be a
simple matter to get his traffic off, except
that he will be compelled to contend with the
usual QRM, but what is this compared to
working through a static storm? As every-
one knows, who has had the opportunity of
sailing in tropical waters during July and
August, it is not a simple matter to raise the
coast stations, for the operator here, like
the average ship operator, does not fancy
keeping the phones clamped to his ears for
hours at a time, just listening to static pound-
ing in, and then again a ship may not call
him for some time, because of the prevailing
static conditions which are certain to give
“him considerable trouble.

There are no land stations which attract
so much attention as those in the extreme
south, owned and operated by the United
Fru_it Company, for it is here we find real
stations and radio men who are operators,
capable of sitting for hours at a time, inter-
cepting message after message, regardless
of static or interference. Until many years
have hcen spent in the wireless game, one
would not find himself eligible for a posi-
tion. All the men at these private stations
must know the “game” from start to finish,
for upon their shoulders rests a great

is That of the Transmitting Room of Another Station.

responsibility. Let us turn our attention
toward Swan Island, Almirante, Santa
Marta or Limon. It is seldom that a vessel
stops at these ports and therefore it would

The Diesel Engine Furnishing the Power at the
Station Shown Above

www americanradiohistorv com

The Lower Photograph ¢\ ,0rmous antenna. In erecting

these towers special emphasis
was laid on the question of their construc-
tion, for they must be able to stand un-
daunted, against the terrific gales that sweep
across the blue Caribbean each year. _

The special generating system, included in
the equipment of the station, is housed in
a large building set back from the main
house. From the operating room it is 1m-
possible to govern the engines and so it is
necessary that scmeone go out and set the
gas engines in motion each time it is nec-
essary. A valuable feature at this station,
is the system of remote control on the 5-
K. W. set. The transmitter is of the panel
type, the rotary gap being made fast to the
generator shaft. By simply throwing the
wave-length switch, it is possible to carry on
transmission on a wide scope of wave-
lengths. It is similar to the Navy 5-K. W.
set with which many of us are familiar.

Should we sail due southwest from “US”
and visit the boys at Limon C. R., we would
find things about the same, regarding the
working of the station and the manner of
living. The eight-wire aerial, identical to
those in evidence on the well-known {fruit
ships, is supported by two 200" towers, of
the type at Swan Island. At the base of the
northernmost tower is located the building
in which is incorporated the operating
room and living quarters, while only a short
distance away, is the open sea, where, in
their leisure hours, the operators can enjoy
fishing, swimming, etc. By going into the
mountains on the other side of the “town”
they can indulge in hunting animals of many
kinds.

The 5-K. W. generator, at one end of
which the rotary is made secure. is in-
stalled in a small separate structure, to-
gether with the condensers, switchboards
and five-foot oscillation transformers. It
might be stated that transmission at Limon
is carried on, on a wave-length of 1,800

(Continued on page 327)
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Seveh New Radio Stations Have Combined Power for
Transmitting 46,750 Miles |

COMMUNICATION originating

at Cavite, Philippine Islands, may

be received at Goat Island, in the

San Francisco Bay of California—

more than 6,000 miles apart—within
a fractional part of a second or in the course
of the twinkling of an eye. Electromagnetic
waves travel at a speed of 186,300 miles a
second, and if the reader desires mathemati-
cal precision, the calculation as to the exact
percentage of a second required for a mes-
sage to bridge this distance may be readily
determined. For practical purposes, however,
the transmission and recep-

communications by radio-telegraphy is
largely influenced by the sensitiveness of the
receiving apparatus and the amount of elec-
tric power consumed by the transmitting
equipment. When this formula is reasonably
applied the results are not disappointing.
However, in the contemplation of the erec-
tion and maintenance of seven long-distance
radio-telegraph communication stations at
home and abroad, it is well to ponder the
question: “Is there a limit to the distance
that can be covered in radio-telegraphy, or
can hitherto unapproached mileage be tra-

tion of the communication are
instantaneous. M oreover,
this rapid, long-distance ex-
change of intelligence is not
an erratic performance. Con-
tinuous and reliable commu-
nication is an accomplished
fact between California and
the Philippine Islands.

All of which might lead
one to infer that the outer
fringes of the world itself
are the limits of radio-teleg-
raphy as a vehicle for ex-
changing communications. In
reality, however, the Goat
Island wireless station is
probably the only one in the
world where reliable recep-
tion of radio-telegraph mes-
sages is maintained for a
distance exceeding 4,000
nautical miles. Immunity
from atmospheric disturb-
ances, an insistent annoyance
elsewhere during the sum-
mer months, is a peculiar
condition favoring the loca-
tion of the California radio-
telegraph stations of the
United States Navy Depart-
ment, making possible long-
distance communication
without interruption. Dr. L.
W. Austin, head of the radio
research laboratory of the
United States Navy Depart-
ment, finds in this example
substantial proof that static
electricity or atmospheric
disturbance is directional in
character.

The freedom of Goat Is-
land from the disturbing in-
fluences of static electricity.
a condition determined by a
series of experiments con-
ducted by the Navy Depart-

duction of a uni-directional
system of reception of radio-
telegraph intelligence. Heretofore, the com-
munication trafic maintained between this
point in the San Francisco Bay and the Philip-
pine Islands was relayed through Honolulu.
The elimination of atmospheric disturbances
and the introduction of the uni-directional
system of reception made it possible to ne-
gotiate wireless traffic without interruption
for a distance exceeding 6,000 miles during
the last summer. This is a remarkable ac-
complishment when it is considered that the
Cavite transmitting radio-telegraph station
is moderate in its power consumption, hav-
ing only 200 amperes in the antenna. The
improvement in reception effected at Goat
Island. California, however, is equivalent to
enlarging the transmitting power to 5,000
amperes in the method previously existing.
All things else equal, the accepted theory
is that the distances embraced in exchanging

Teite
Fae ety

for covering distances of 3,000 or even 4,000
miles. But when one considers the power
cost involved and the expense of erecting and
caring for the enormous antenna structures
which will be required, there is evidently a
limit beyond which it is not profitable to go.
This is the more evident when one remem-
bers that doubling the antenna current, that
is, quadrupling the power, can only double
the telephone current in the receiving sta-
tion, or in other words, only double the sig-
nal disturbance ratio which is the real meas-
ure of communication, so that any small re-
ceiving improvement which
will double the strength of
signal in comparison with
the atmospheric disturb -
ances accomplishes as much
as quadrupling the power of
the sending station.”

The seven high-power ra-
dio-telegraph stations in the
course of construction, or
whose erections are contem-
plated in the not remote fu-
ture in America and Euro-
pean countries, anticipate
covering a combined dis-
tance of 46,750 nautical
miles. That is, to employ a
somewhat far-fetched sup-
position, if these seven pow-
erful electric reservoirs
were unified as a single ra-
dio-telegraph  transmitting
system, its capacity to send
a communication could be
reckoned in figures ap-
proaching 50,000 miles.
Aside from this imaginary
combination, each of these
huge transmitting stations
contemplates spanning a
distance not hitherto con-
sistently effected. At pres-
ent, the most powerful elec-
tric reservoir for dispatching
wireless messages is located
near Bordeaux, France. Of
ranking import in magnitude
is a station at Nauen, Ger-
many. The latter is classi-
fied as the veteran high
power alternator station,
having been in operation
continuously since 1914
Both of these stations will
be surpassed in sending ca-
pacities upon the completion
of the ambitious building
program in progress.

Dr. L. W. Austin, Head of the Radio Research Laboratory of Uaite
Departl'njrent, aSnd the Lo%p Aerial fwi}t{h which Ige Conducted Tt(e:sts at Golat fIsland,

intro- Calif. his Station is Capable o eceiving Communications Continuously from a
ment, led to the recent Longer Distance than Any Other Station in the World.

versed with reasonable assurance that con-
stant and reliable communication can be estab-
lished?” For instance, it is proposed to
erect a wireless station that will span the
distance between Berlin and Buenos Aires—
a distance of 6,400 miles.

Dr. L. W. Austin, an international au-
thority on long-distance communication, is a
bit skeptical about the prevailing belief that
few limitations need be contemplated in the
erection of high-power radio-telegraph sta-
tions. “As to the future of long-distance
radio, the distances which can be covered
in radio-telegraphy have always been limited
by the receiving apparatus, and I see no rea-
son to believe that this will not continue to
be true in the future. At present, there 1s a
tendency to attempt to solve the problem
of transmission by the use of enormous
power, and it is possible that this can be done

www americanradiohistorv com

L States Nav The Federal Radio Tele-

graph Company of San Fran-
cisco, California, is planning
the construction of two im-
mense arc stations dat San
Francisco and Shanghai, the distance in-
tervening being 5,300 nautical miles. The
towers of these structures will extend sky-
ward for a distance of 1,000 feet. The arcs
will have a capacity of 1,000 kilowatts, yield-
ing antenna currents of 600 or more am-
peres. The wave-length will probably range
from 20,000 to 30,000 meters. “The problem
of regular communication at such a distance
is very difficult, at least in regard to the re-
ception at Shanghai,” is the expressed opin-
jon of the head of the radio research labora-
tory of the United States Navy Department.
“As has already been said, San Francisco of-
fers remarkable facilities for receiving on
account of the peculiar directivity of the
atmospheric disturbances which permits them
to be practically eliminated in reception from

(Continued on page 322)
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Radio-Telephotography

The Dieckmann Process for the Wireless Transmission of Drawings, Eic.,

and [ts Applications in Aviation

By DR. ALFRED GRADENWITZ

On the Left
is a View of a
Complete Sta-
tion for Send-
ing and Receiv-
ing Pictures by
Radio; on the
Shelf are the
Amplifiers and
in the Fore-
ground the
Transmitter
and Relay.

§ o NCi

URING the last stage of the war,
the German army tried to develop
radio-telephotography for the rapid
transmission of drawings, sketches,
reports, etc., from aeroplanes to

stations located on the ground or on board
ship. Inasmuch as the Armistice luckily cut
short all war-like pursuits of the ‘' civilized "
world, these tests were not followed by any
practical realization, but the method seems
to be a good one and is likely now to be put
to peace-time applications. This is sufficient
reason for our placing an account of it before
our readers:

The method is the invention of Dr. Max
Dieckmann, director of the Research Lab-
oratory for Radio Telegraphy and Atmos-
pheric Electricity at Grafelfing, near Mun-
ich, and can, of course, with but slight
alterations, be as well adapted for telephoto-
graphic transmission over tclephone or tele-
graph lines. Figs. 1-4 show the arrange-
ment of the transmitting and receiving sta-
tions as well as of the synchronizing device.

The sending station comprises a standard
sender for damped or undamped waves. A
telautographic transmitter is connected up in
parallel to the key. This consists of a clock-
work a, which drives a cylinder b, carrying
at its circumference the picture to be trans-
mitted, and a contact style ¢ which, as the
cylinder is turning, explores the picture in an
helical line. The cylinder and contact style
are connected up to the key either directly
(in the case of small senders) or (in the case
of big senders or if an inversion of the picture
from ‘‘positive’’ to ‘'negative’ is desired)
through the intermediary of a relay R. In-
asmuch as the picture, etc., is drawn with
conductive ink, the circuit will be closed and
a train of waves sent out into space, each
time the style is in contact with some por-
tion of the picture.

The antenna at the receiving end is con-
nected-up to a standard receiver for damped
or undamped waves working on a telephone
over a sound amplifier. The telautographic
receiver is inserted in the place of the tele-
phone receiver or in parallel to it and, like
the sender, mainly consists of a clockwork d,
a cylinder g driven by the latter and carrying
at its circumference the recording paper, the
recording style g and, finally, an arrangement
for “synchronizing’ the sending and receiv-
ing cylinders, i.e., for insuring uniform work-

ing of the two cylinders. Connection with
the amplifier is not made directly, but
through the relays R2, R3 and a rectifier. A
short description of the synchronizing device
is given in the following:

According to the D’Arlincourt principle,
the uniformity of working between the send-

A Developed View of the Cylinder Showing the
Marks Used for Synchronizing the Receiving Apparatus

ing and receiving cylinders is, in the case of
telautographic methods, generally obtained
by causing one of the cylinders to complete
each rotation slightly before the other, ar-
resting it the time required for the other
cylinder to make up for its delay and, even-
tually, releasing it by the action of an electro-
magnet.

Senaty Side ({7

These Sketches
Show the System
of Picture Trans-
mission by Radio
and Line Teleg-
raphy. It Was
Developed Dur-
ing the War for
the Needs of the & {1
German Army. H (s

LU TR TR T TTL )
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Fig.3

Now, in order not to have to use two forms
of current—differing as to their intensity,
direction, wave-length, etc.—for actuating
the synchronizing device, on the one hand,
and reproducing the original picture, on the
other, Dr. Dieckmann uses the following
ingenious arrangement:

Of the total time available for each rota-
tion of the cylinder, part is used exclusively
for picture transmission, and part exclusively
for synchronizing. Figs. 2 to 4 will serve
to make this clear. For the sake of sim-
plicity, Fig. 2 has been drawn on the hy-
pothesis that the receiver and sender com-
municate directly over a wire, it being, of
course, immaterial whether the recorder re-
ceives its impulses over a line of conductors
or by wireless from a radio station. The
dotted sections of the line in Fig. 2 should,
therefore, be replaced by the organs of wire-
less transmission.

As seen also in Fig. 1, the sending cylinder
b is set rotating by a clockwork, the contact
device ¢ being at the same time shifted so as
to explore the circumference of the cylinder
b along a spiral (helical) line, a current being
closed or opened in accordance with the con-
ductive or non-conductive condition of the
various portions of the picture. The clock-
work at the receiving station will, in a similar
way, set the shaft d rotating, which through
the friction clutch f carries along the receiv-
ing cylinder g, unless this be stopped by a
locking device.

This locking device, as represented apart
in Fig. 3, comprises an electro-magnet 2, a
stop lever ¢ kept back by a spring, and a cam
k rigidly connected with the receiving cylin
der. The current at the receiving end simul-
taneously flows round the electro-magnet of
the recording style ¢ and that of the locking
device h.

When no current is flowing through the
electro-magnet, the receiving cylinder g is
free to rotate, and the same will be the case
if some current flowing through the electro-
magnet 5, the lower part of the stop lever is
attracted (see dotted position in Fig. 3), pro-
vided that the cam & is not opposite the upper
end of the stop lever. Only in case the pas-
sage of the cam in front of the upper part of

KRecerver Side

Kecordey
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This Chart Represents the Ground Divided into
Squares with the Position of Guns as Seen from an
Airplane, This Picture was Sent from ah Aircraft to

its Base by Radio.

the lever 4 coincides with the excitation of the
electro-magnet kb, will the receiving cylinder
be stopped, the time taken by the current
through the magnet & to cease and by the stop
lever 4 to be released by the spring.

A band of a width corresponding to m (Fig.
4), and transversal to the direction of rota-
tion, is, on the receiving cylinder, reserved
for synchronizing. This band comprises
three sections, the central picture section »
lying between two sections o0 and p free from
any telautographic reproduction. The width
of the central section should be such as to
make the time required for passing through
it greater than any possible difference in the
working of the two cylinders.

While the sending cylinder is rotating, cur-
rent impulses will be sent out in a sequence
corresponding to the conductive or non-con-
ductive portions of the picture the style is
sliding over, and these impulses will in the
receiver both actuate the recording style g
and excite the magnet k. If the cam k then
has once been stopped by the stop lever,
while the contact style ¢ was sliding over the
picture section 7, it will with the next revo-
lution again find the stop lever ¢ ready to
stop for the synchronization, provided that
the width of 7 is sufficient in proportion to
the necessarily higher number of revolutions
of g. If there is a possibility of the receiving
cylinder g rotating at double the speed of the
sending cylinder b, the band section 7z will
have to be of a width more than half the
height 7 of the picture. If the possible dif-
ference in the rotation of the two cylinders is
less, » may, of course, be chosen narrower in
proportion.

, VN
Se ity g Ao LT NG
IR A b ol
{l-"l/"_ o '_"‘(‘e @ ity {,?2—-£é;f7/1- .

« ’ . *
L\, ~ A~ PR/ I 2. S
AL P AL L L
3 P oS
{. P ey L _.,-'"; J o R ‘:.,
CULreh LT

Vg Y
By or . ) ‘y
T LR Lk BT ) P
Te I LEL L AL

“~
O
o 3
; :
Fime AL T
L'\/}.' L_.\t‘" .
L2 i
T S e e e = B e a0 "

The Writing Sent by the Process Described in

this Article is Quite Readable and Instructions may’

be Sent by this System Which are not Understand-
able to Any Station but the One to Which it is Sent
as Both Apparatus are Synchronized.

This synchronizer is so safe in working and
so substantial that ordinary gramophone
motors with coarse regulators may be used to
drive the sending and receiving cylinders.

As regards, finally, the production of elec-
trically conductive (or non-conductive) draw-
ings to be used for transmission to a distance,
a number of methods have been suggested,
the use of “fat” pencils for drawing on
non-varnished metal foils having proved
quite suitable. On the other hand, there was
no simple method available for the immediate
reproduction of colored marks at the receiv-

Wizh Tension

This Sketch Illustrates How Colored Pictures may
be Sent by Radio by Means of Special Papers Sup-
porting Some Colors Which are Melted by the Heat

of a Spark Passing Through.

ing station. Dr. Dieckmann, therefore, de-
signed a new process allowing colored marks
to be produced in a most simple manner and
which would seem to be suitable also for a
number of other purposes. Fig. 5 will make
the underlying principle clear.

To the recording surface s there is applied a
thin paper or tissue ¢ coated with a layer of
an easily melting color, which is turned
toward the recording surface. Below the
recording surface there is placed the con-
ductive lining #. If now a small electric
spark be made to pass between the point of
the recording pencil » and the lining #, the
heat of the current will be sufficient to melt
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Note the details
All These Pictures are Here
Shown Full Size.

Rough Sketch Sent by Radio.
Which are Visible.

the color at the point pierced by the spark
and to reduce it to a liquid condition. The
recording surface at that point is thus cov-
ered with an adherent color solidified im-
mediately as the spark ceases. Some brands
of carbon paper, such as used in typewriting,
are quite suitable, both the carbon and re-
cording sheet being chosen as thin as possible.

A comprehensive set of tests was made
between ground stations as well as between
aeroplane and ground stations. Each orig-
inal sheet was 13x18 cm? in area, of which
about 13x135, i.e., about 200 cm?2, corresponded
to the picture proper. With screws having
an 0.8 mm. thread, the width of the picture
comprised about 180 strokes, while in the
case of a satisfactory adjustment the length
of the shortest marks likewise was about
0.8 mm. The awailable picture area thus
could be covered with 160x180=28,800 pic-
ture elements. About five to six minutes
were required to cover the whole picture
sheet, 80 picture elements being produced in
less than a second and 4,800 in a minute.
This limit should be warranted in order to
insure reliable working of the electro-mag-
netical relays.

Some of our pictures were taken during
tests made in October, 1918, i.e., immediately
before the end of the war. The method, in

this connection, was found fully suitable for
the transmission of topographic sketches, re-
ports, etc., from aeroplanes to the ground.
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Two Views of |
the Cylinder f
Bearing the i
Picturewiththe |&#
Synchronizing |
System. On
the right it is
Shown In-
stalled in an
Airplane.
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~New Radio Apparatus

A Compact
and Self-Con-
tained Receiv-
ing Cabinet
Having the
Shape and
Appearance of
a Phonograph.
Below the
Set Are the
Loud-Speaker
Horn and the
Batteries Com-
partment. On
the Left Is a
Top View of
the Receiver
Amplifier Re-
moved from
the Cabinet.

PHONOGRAPH TYPE RECEIVER

URING the last few months radio

receivers of various types have

been on the market, which have

been incorporated in a phonograph

cabinet so that the complete instru-
ment may be placed in a parlor without mar-
ring the appearance of the room. Few, how-
ever, have been designed for the purpose,
and they consist merely of standard tuners
and amplifiers mounted inside of little cab-
inets,

Some manufacturers have developed an
apparatus which is especially designed to fit
into a cabinet in which is incorporated a
horn made of special wood having very good
acoustic properties and fitted with a space
for the necessary batteries.

One of this new type of phonograph re-
ceivers is shown in the pictures above. One
of the pictures shows the inside of the tuner
amplifier, which can receive any wave length
up to 3,000 meters. Everything is incor-
porated inside this attractive piece of furni-
ture and only the aerial and ground wires
are to be attached to the set to put it in
working order.

A NEW VERNIER RHEOSTAT

The photograph in the middle of the page
shows a new type of rheostat which is a de-
parture from the common design.

These new rheostats are built along en-
tirely new lines and incorporate many novel
features. A “full off” position is provided,
eliminating the necessity of additional
switches in the “A” battery circuit. A “full
on” position is also provided which makes
total battery potential available, rendering
charging unnecessary until its full voltage
has dropped below tube requirements. A
nickeled pointer indicates at all times the
amount of resistance in the circuit.

The spring contact fingers are adjustable,
and are so mounted as to lie in the direc-

N et
+

tion of travel of the resister, insuring
smooth, quiet and positive regulation. The
large number of turns of low resistance, each
cut out or i, one at a time, provides fine
gradation of control, minimizing clicking in
the receivers during filament adjustment.
The rheostats are designed for panel
mounting and are readily adjustable for

A Novel Vernier Rheostat Permitting a Very Fine
Adjustment of the Filament Current of a Vacuum
Tube.

panels ranging from one-eighth to one-half
inch in thickness. They are designed to
carry one ampere and have an operating
range of from zero to four ohms. Two

Fn
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amperes may, however, be carried in an
emergency.
THE MICRODION

Here is a French novelty which has just
been placed on the market over there. This
little set, which is extremely compact, is of
the regenerative type and the weight and size
of it make it a really practical receiver
which may be carried anywhere in a small
bag.

The regenerative effect is obtained by
means of a special iron core which may be
introduced more or less inside of a specially
designed inductance, acting as tickler. This
iron core is controlled by the knob protruding
through the side of the cabinet, upon which
are mounted two switches and two variable
cendensers, as well as the vacuum tube
sockets and binding posts for antenna,
ground and phones. With this small receiver
a special vacuum tube taking only .13 am-
pere is used. This is furnished with special
dry batteries for the filament and plate cur-
rent.

If desired, one or two stages of amplifica-
tion may be added to the set and by the use
of low consumption vacuum tubes, a small
dry battery is only necessary for the fila-
ments of all the tubes. One of the phono-
graphs below shows the receiver to which is
connected a one-stage audio frequency am-
plifier, enclosed in a small box connected on
the right; the batteries being enclosed in the

o
<
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This Ultra
Compact Re-
generative Re-
ceiver of
French Make
May Be Car-
ried Every-
where, as It
Weighs Only
Seven Pounds,
Including the
Batteries,
Which Are of
the Dry Type.
The Vacuum
Tubes Are Es-
pecially De-
signed, and
Consume only |. .
0.13 Ampere ke
for the Fila- *
ment. On the ¥y

Right the Pic- [« -
ture Shows the K
Set with a
One - Stage | »
Amplifier Con- |¢ .-
nected to It. °..
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71 make the rotation
of the table easy.
if it is desired to
turn the loop in
different directions
for the reception of
various stations.

The winding of
the loop is covered
by thin panels of
the same wood as
the table; taps are
taken on the wiring
so that any number
of turns may be
connected to the set
for the reception of
different wave
lengths.

A NEW
LOUD-SPEAKER

The loud-speaker
of the reflector
type illustrated in
one of the pictures
is made of cast
aluminum and is
said to have re-
markable acoustic
properties. The
head-set may be
adapted for this

Another French Novelty, the Radio Table. It Is a Large Loop
Aerial Combined with a Table and Cabinet for the Apparatus.
When Closed, It Looks Like a Little Bookcase on a Table. two rubber tubes

apparatus by simply
adjusting it on the

little bag behind the receiver
and amplifier.

Such an outfit, including
the batteries weighs only 9
pounds.

THE RADIO TABLE

Another French inven-
tion which seems to have
made a hit over there is a
combination loop  aerial,
which is shown in two of
the pictures, illustrating
how the instrument looks
when closed and open. This
nice-looking “radio table” is
supported on one side by the
loop aerial itself, which is of
rather large size and consti-
tutes at the same time the
top and sides of the cabinet
in which the receiving appa-
ratus may be installed. Un-
der the feet special bearings

The Radio Table in Operation,

Note the Battery Compartment
on the Right.

mounted at the extremities
of a “T” shaped horn, pro-
jecting the sound inside of
the bowl - shaped reflector,
which in turn throws it out
into the room.

The apparatus being cast
in one piece of the proper
thickness does not vibrate,
and reproduces the speech
and music with their true
tones. For best results, an
amplifier which does not dis-
tort the sound must be used,
as in most cases distortion
occurs when too much ampli-
fication is used to boost up
the 'signals. The telephone
receivers must also be able
to reproduce clearly the

This Loud Talker of Cast Aluminum Is Said to Have Good Acoustic Properties. A Sp eech and music with
Pair of Phones May Be Adapted to It without Removing Them from the Head-Set.

enough volume.

German Radio Press Receiver

HE German Telefunken Company,
meeting the growing demand for radio
apparatus emanating from persons or
firms who wish to obtain radio press reports,
stock market reports, etc., but who as a rule
are but slightly acquainted with radio tech-
nicalities, recently placed a complete and
up-to-date type of long-wave receiver on the

By MAURICE E. PELGRIMS

market, especially designed for this type of
customer. The set may be fitted to the wall,
as shown in the illustration, leaving the desk
entirely free. The complete set consists of
a main receiver, shown in center of illus-
tration, having a fixed inductance, one vari-
able condenser, one detector and one ampli-
tying bulb and telephone head-set. This part
of the set provides for a wave

range of from 3,000 to 4,500
meters. The names of the sta-
tions are printed on the dial of
the condenser and the person re-
ceiving has but to set the in-
strument near to this indication
in order to obtain the station
desired. Of course, a little ad-

quired to bring in the station
louder. On the left is seen the
resistance box which controls
the voltage to filaments and
plates of the receiving valves.
This box i1s connected directly to
the mains. An additional two-

This German Receiver, Entirely Fool-Proof, Has Been Designed
for Use in Banks, Newspaper Offices. Etc.,, Where No Skilled
Operators Are in Charge.

step amplifier may be connected
to the receiver if greater ampli-
fication is desired.

www americanradiohistorv com

ditional adjusting may be re- .

The set, as stated above, is especially de-
signed for use in banks, business offices,
newspaper offices, etc.,, and has gained still
greater favor since the advent of wireless
telephone stations are broadcasting stocks
and press items. Privately it is used for re-
ceiving wireless telephone concerts.

In Germany, This Time Signal Receiver, Which

May Be Hung on the Wall, and Is Tuned on a

Fixed Wave-Length, Is Sold for Use by Jewelers
and Inexperienced Persons,
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Transmissibn of Photograrhs By Radio
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By ARTAUR BENINGTON

experiments an d
kept the inventor
busy at his post as
Professor of Electro
Physics in the Ber-
lin High School of
Technology.

When the war was
over, wireless teleg-
raphy had pro-
gressed to such an
extent that Prof.
Korn desired to re-
sume his experi-
ments and to perfect
his apparatus for
use by the new
method. But in Ger-
many he could find
no money which
would pay the ex-
penses of bringing
the machines to per-
fection. Korn went
to Italy, the birth-
place of radio, and
had little difficulty in
finding Italian capi-
talists who would
back him. He es-
tablished a labora-
tory at Centocelle,
near Rome, where he
: completed his appa-
e ratus, and he trans-

T ferred all his patents

£omas = to a company organ-

Enzaaress HI--::E:: fic Frrh s . F
e e Siaizemsers ged 1by rzigcesco
e “n%t“"“'u HIH sEEmREECEATaRiar . ascale, a Roman
ﬁﬁwﬂ'r i) ._...uiﬁ.ﬂ.’%&ﬁm‘!ﬁh:-. Senator. Korn built
i it m‘i‘;":ﬂa / .-ull:mmu:u._:::::':: two sets Of appa-

This Picture Was Sent From Italy to America by the Process Described in This
Article. The Original is About Double This Size.

HE actual reception of a photograph

by radio from across the Atlantic

marks an epoch in the history of

rapid communications. The first

step in that history was the trans-
mission of word messages by telegraph; the
next was the transmission of human voices
by telephone; the third was the transmission
of messages without wires, with the air
as the only medium; the fourth was the
wireless telephone, and now it is the wireless
photograph.

The art of sending and receiving photo-
graphs in a few minutes from a great dis-
tance is just born. The pictures, although
as yet far from perfect, are already well
adapted to the use of a daily newspaper,
and with certain simplifications of the ap-
paratus and the use of fine adjustments,
both of which will easily be brought about,
the picture will be good enough for use,
without retouching, by the highest class of
magazines.

It is to the enterprise of the New York
World that we owe the introduction of this
latest invention to America; it was the same
paper that introduced us two years ago to
the process of sending a photograph a thou-
sand miles over a land wire. The latter was
the invention of Ferdinand Eduard Belin,
the former is that of the German Albert
Korn. Korp’s process, though then far
from perfect, had already received a little
publicity before the war; he had not yet
thought of sending photographs by radio,
for radio was still in its infancy, but he
had patented the process in all the principal
countries of the world and had succeeded
in transmitting a few crude pictures by
wire from one point to another in Germany.
The coming of the war suspended further

ratus, one at Cento-
celle and the other
at Berlin. The re-
ceivers were simple
and portable by hand, the senders were, apd
are still, heavy and cumbersome, being built

solely for laboratory experiments and with- -

out an idea of portability. Preliminary tests
between Rome and Berlin were so perfectly
successful that a few months ago he invited
the King and Queen of Italy and many offi-
cers of the Army and Navy Communication
Service to witness an official test. This
consisted in taking a photograph of King
Victor Emanuel and transmitting it to Ber-
lin by radio from the Italian Naval radio
station at San Paolo, near Rome. How suc-
cessful this was may be gathered from the
fact that the photograph was printed in a
Berlin newspaper and the edition contain-
ing it was actually on sale in the streets of
that city just one hour after the operator at
San Paolo placed it on the machine.

The naval officers present were so im-
pressed by the value of thc new process

that they arranged with Prof. Korn to
make some more tests between San Paolo
and warships cruising in the Mediterranean.
As a result of these the Italian Ministry of
Marine bought the receiving apparatus
which its officers had been using. On the
urgent solicitation of the American Naval
Attaché in Rome, the Ministry of Marine
lent this instrument to the American Navy.
Chief Radioman Edmund H. Hansen had
been sent by the Secretary of the Navy to
Europe to study methods of transmission of
photographs by radio and he had been per-
mitted to witness some of the tests. It was
largely on his recommendation that the
machine was brought to America a few
months ago and installed at the Naval Ra-
dio Station at Otter Cliffs, near Bar Har-
hor, Me., where official tests have been going
on for several weeks. These ended in the
first week in June and the official report on
them has not been made public at the pres-
ent writing.

The method invented by Korn is based
upon the principle of reducing the infinite
number of values of light between absolute
white and dead black as found upon a
photograph into as small a number as may
be necessary to reproduce approximately the
values of the pictures and to assign to each
value a corresponding letter. Korn found
that from fifteen to twenty values were
ample and he adopted eighteen, although by
practice he has learned that twelve values
suffice.

An ordinary newspaper half-tone is made
up of a multitude of tiny dots, very small in
the lighter shades, large for the darker.
These are produced by. photographing the
picture through a fine wire screen. Korn
obtains a similar effect by mounting a neg-
ative on a transparent cylinder upon which
a bright light is concentrated to a point by

‘a lens. The cylinder turns upon its axis,

its speed being regulated by a commutator
which stops it for an instant at absolutely
accurate rhythmic intervals, in such a way
that the point of light traveling across it
passes through it at each of these intervals.
The lighter the negative the more light
passes through it, the darker the less.

Inside the transparent cylinder is a sele-
nium cell, through which a very small current
of electricity passes. Everyone knows—or
should know—that the resistance of sele-
nium to the passage of an electric current
varies with the brightness of the light that
reaches it. Therefore, the intensity of the
current that passes through the cell is regu-
lated by the intensity of the ray that reaches
it through the negative. Korn succeeds in
this where other experimenters have failed,
{or the reason that he does not try to make
the current which passes through the sele-
nium carry the varying value of the photo-

(Continued on page 369)
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Sample of
a Message
Which,

Translated
Through
the Special
Typewriter,
Reproduces
the Picture.

VWV XRLLL

O0AQM XLLLL LLLLL LLLLL FIFTH LLLLL LXMJJ JJJId JIJIJ JUudd
JJJJU OVOOA MXLLL LLLLL SIXTH LLLLL AMVJJ JJJUd JUJUJ JUJIJ

JUGOV VVVVV VOVAX LLLLL LLLLL SEVENTH LLLLX XJJIJ JUJIJ JUJW

JUJUJ JJBOT VVVVV VVVAA KARLL LILLL EIGHTH LLLLX XJJUUJ JJIJd
When JWJJUJ JUJJJ JJGOV VVVVY VVAAA MXRLL LLLLL NINTH LLLLA JuJud
JJJJJ OOWWV VYVVV YVVYVV VVVVY VOVAA AMAXR LLLLL TENTH LLLLO
JUJJJU GGGOO QOGGG OVVVY WVVVV VVVVV VAAMM MVMMXX LLLLL ELEVENTH
LLLOJ JJJJJ JJGUV QQAAA QUVVV VVVVV VVVVYV VVVVV VNMMX RLLLL

e | JWELETH LLLJJ JJOVV OVVVV VVVVV VOAMM MVVVY VYWYV VVVVY YVVUM
XRLLL THIRTEENTH LLGJU JOAAA AAAAA VOQQM VOQQM XXMAV VVVWV VVYUWY
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Marconi Presented With Radio [nstitute Medal of Honor
Demonstrates New Device for Uni-Directional Transmission

UGLIELMO MARCONI, the man

who first developed radio tcleg-

raphy, delivered an address on

June 20 before the largest crowd

that has ever gained admittance to
the auditorium of the Engineering Societies
Building in New York. He astonished
everybody by describing his experiments.
with reflectors for uni-directional transmis-
sion of radio waves. The instrument which
he described demonstrated the possibility of
radio light-houses, equipped with reflectors
which would revolve and tiransmit radio
waves in much the same manner as a beam
of light is at present radiated. By this
means ships would be informed of their po-
sitions without relying upon the light-houses,
which are invisible in a fog.

On the stage frcm which he spoke Mr.
Marconi had erected a model of the reflector.
The general design of this reflector is shown
in the photograph on the right. A short dis-
tance away a recciver represented the ship
station. Mr. Marconi demonstrated that it
was necessary that the reflector be turned in
the direction of the receiver for the signals
to be received. When the reflector was re-
volved in such a way that it did not pomt
towards the receiver no sound was heard
from the latter.

Mr. Marconi reminded his audience of his
earliest experiments in radio communication,
at which time he had experimented with
radio waves a few inches in length. Since
that time most of the experiments have been
conducted with much longer wave lengths.
ranging up to 25,000 meters. However, since
it is possible to reflect wireless waves much
in the same manner as it is possible to reflect
light, Mr. Marconi has been returning to
the shqrter wave lengths. By this method
of reflection the energy is concentrated in
one direction, instead of being radiated in
all directions, as in the case of the ordinary
transmitter. He found that static inter-
ference practically did not exist on the very
short wave lengths, although interference

r'd
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This Screen, Used in the Demonstration of Uni-Directional Transmission, May be Rotated, and the Waves

]

Sent in a Particular Direction in the Same Way as a Beam of Light is Thrown From a Searchlight.

was caused by the ignition apparatus of
automobiles and motor-boats. The wave
length it is possible to use by this reflection
method is, in any case, limited, as the dimen-
sions of the reflector would be increased in
proportion to the increase of wave length.
In 1916 Mr. Marconi conducted experi-
ments in Italy in which waves of two and
three meters were employed. The reflector
was made of a number of

strips of wires tuned to

The Special Apparatus Used for the Reception of Very Short Waves.

the wave and arranged
in a cylindrical form. The
transmitting system was
revolved. These experi-
ments showed that good
directional work could be
obtained with reflectors
of the proper proportions
and respective wave
lengths. Later on, in
England, tests on the
same wave length demon-
strated the fact that much
better results could be ob-
tained when the transmit-
ter and receiver were ele-
vated from the surface of
the ground. With a
transmitter at a height of
600’ and a receiver 300
from the ground, with a
clear air line between, a
distance of 20 miles was
covered with a 3-meter
wave length. At sea level
it was only possible to
transmit a distance of
four miles. When both
transmitter and receiver
were at low level, the dis-
tance it was possible to
transmit seemed to depend
greatly upon the nature
of the intervening coun-
try. In 1919 further ex-
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periments were made in England, in
which a wave of 15 meters was used
and a single vacuum tube transmitter. In
place of the crystal receiver of previous ex-
periments, a vacuum tube receiver with ex-
ternal heterodyne was employed. The same
type of reflector was again used and strong
speech was easily obtained at a distance of
20 miles.. Later, on. the same wave length
of 15 meters, speech was exchanged at a
distance of 100 miles between London and
Birmingham. This was a record for long
distance transmission and reception of short
waves.

At the conclusion of his address Mr. Mar-
coni was presented with the gold medal of
honor of the Institute of Radio Engineers.
The meeting was held ‘under the joint
auspices of that society and the Society of
Electrical Engineers. In his appreciation
Mr. Marconi declared his belief that Amer-
ica led the world in radio communication.

The meeting was attended by nearly 1,100
people and hundreds of others eager to see
the great inventor and hear his address were
disappointed and turned away from the doors.

Mr. Marconi has not made any definite
plans for his visit to this country. He left
New York and sailed up the Hudson on the
Electra on his way to Schenectady. On this
cruise Mr. Marconi staged a radio dance to
entertain his guests. Dance music was fur-
nished by one of the broadcasting stations,
and on the deck of the Electra a loud-speaker
took the place of an orchestra.

At Schenectady Mr. Marconi met Dr.
Lenz and Dr. Steinmetz and expressed con-
siderable interest in the 50-kilowatt tube
shown to him. In the evening the radio
audience was entertained by an address de-
livered by Mr. Marconi from the Schen-
ectady broadcasting station of the General
Flectric Company.

Editor’s Note.—It is expected in a future
issue of Rapio NEWS to give further details
concerning experiments in directional trans-
mission conducted in England by Mr. Mar-
coni,
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Advertising by Radio,
Can [t and Should [t Be Done?

Advertising by Radio Cannot Be Done; It Would Ruin the Radio Business, for Nobody Would Stand for It.
Mr. McQuiston in this Article, Explains Why.

are not yet known. The popular re-

ception. given to it during the past
year has been sufficient to stir the whole of
our population. Radio now takes the place
of both the weather and health as the chief
subject of conversation. It is no wonder
that just as soon as the public recognized
the use of radio, advertisers gave considera-
tion to this wonderful agency for spreading
selling information. The experience that
has been gained in the short time that the
radiophone has been rendering service to
the general public may even now give us a

*Manager, Dept, of Publicity, Westinghouse Co.

Radio

LABORIOUSLY the lump of bed clothes

THE full possibilities of the radiophone

untangles and a sleepy-eyed student

emerges from his night’s snooze.
Yawning and grunting like a pig in a mud
hole, he fnally
clutches at a pair of
radio phones and ad-
justs them on his
ears. Then he puffs
his pillows and sits
up. Reaching for a
notebook and pencil
on a nearby chair, he
grumbles:

“Oh Lord, what a
tough old world
These confounded =
early classes get my f
goat. The idea of
waking a guy at this
hour of the day.
AAAAAH-phump!”

Then he starts tak-

ing notes in a book S N
as they come by ra- \\ ; i
dio.

Such is the manner
in which the future |
University  student !
will do his work.
No longer is it going
to be necessary to
bolt a  breakfast,
madly catch a «car,
race to class, flop

A<

MY s ™ S0

Attending the University Courses by Radio.

By J. C. McQUISTON*

fair idea of some important limitations to
this wonderful medium.

Whatever statements, however, that are
now made are based wholly upon the pos-
sibilities of the present development of radio
sending and receiving apparatus. Of course,
what may follow no one can tell, but even
with the present limitations the radiophone,
as a means of broadcasting from a central
point to great distances, will prove a wonder-
ful benefit to mankind.

By way of preface, I wish to say that ra-
dio broadcasting will not, in my opinion, sup-
plant, or interfere with newspapers as a

medium of disseminating news,
nor with concerts, churches,
theatres or movies, as entertain-
ment features.

On the contrary, it has been
proved that the broadcasting of
news bulletins by radio, and the
publication of radio programs
have increased materially the
circulation of newspapers. I
will risk the statement that since
radio broadcasting was begun,
the total circulation of all news-
papers has been considerably
enlarged, and I believe the pub-
lishing of radio broadcasting
programs and other features
pertaining to radio by the news-
papers have been responsible in
a4 very large measure for this

increase.
Churches that have broad-
casted their services have

actually found that the attend-
ance of services has increased
rather than diminished; and al-
though it is true that some few
members of the church may
prefer to hear the services
while lying in bed, there are
hundreds who never go to church and who,
hearing the appeal of the pastors, are not
satisfied to receive all their sermons by
radio, but will respond to that natural de-
sire to hear direct, and to see the speaker,

The same thing is true with reference to
amusements. Certain amusement houses
have had connection with our radio service
for over a year and they are very glad,
indeed, to continue the service because the
hearing of artists by radio simply intensifies
the desire to actually be present in the the-
ater to witness the performance.

(Continued on page 332)

to Supplant Universities?

By LUCIAN JENNESS

into an overheated room, and listen to a
dry discourse on the reaction of protozoa
to the stimulus of tantamount quantities of
amalgamated sufflex—or words to that effect.

Instead, the future pursuer of knowledge will
tune in on a radio concert of an all-night
party that has not broken up at this time.
Reports from Universities throughout
the country show

this situation to be

no wildcat dream but

an actual fact today.

- Tufts College in

i

e

-

S

Would Often Run Down.
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How Would You Like That Boys?

Massachusetts is
broadcasting twice a
week to more than
35,000 persons, scat-
tered from Wiscon-
sin to Florida. Its
gigantic wireless
towers at Bedford
constitute a real ra-
dio college. Officials
of that institution
have organized a
special faculty to
Y give a course of
lectures by the
air.

Not only in the
East, but in the
West, schools are
busily engaged in
wireless broadcast-
ing. Wisconsin has
achieved the first
“wireless  newspa-
(Continued omn

page 334)

Guess the Battery
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Who’s Who in Radio

No.18

OCTOR LOUIS COHEN was born

in 1876 and educated at Armour

Institute of Technology, the Uni-

versity of Chicago, and Columbia

University. From 1905 to 1909 he
was attached to the Scientific Staff of the
Bureau of Standards, Washington, and from
then until 1912 he was Chief of the Research
Department of the National Electric Sig-
naling Co. Since 1912, Dr. Cohen has been
engaged in research and consulting practice.
In 1920 he was appointed Consulting En-
gineer of the Signal Corps and has acted
as Professor of the George Washington Uni-
versity since 1917. Last year, Dr. Cohen
was appointed delegate on the Advisory
Technical Board to the Conference on Limi-
tation of Armament.

Dr. Cohen has specialized in the theory
of electrical oscillations and their applica-
tion to telephony, cable telegraphy and radio.
He published a series of papers on induc-
tances giving for the first time suitable and
accurate formulae on the calculation of in-
ductances for different types of coils. He
has also published many papers on various
phases of radio and related subjects. In
1913, Dr. Cohen published the well-known
reference book *“Formulae and Tables for

LOUIS COHEN, Ph.D.

DR. LOUIS COHEN

the Calculation of Alternating Current
Problems.”

Dr. Cohen gave considerable attention to
long distance transmission problems and in-
troduced jointly with Dr. Austin the Austin-
Cohen transmission formula. The first in-
vestigation of the important subject of the
theory and method of heterodyne reception
was made by Dr. Cohen in 1910. He was
the inventor of the electro-statically coupled
receiver, the absorption circuit relay for arc
signaling and many other devices and im-
provements in radio signaling. He has given
a great deal of attention to problems relat-
ing to reception of radio signals, and is at
present developing a radically new method
of receiving radio signals which renders re-
ception entirely free from interference and
static disturbances.

The method employs a resonance wave coil
for reception.

This coil, which consists of a long tube
closely wound with wire, takes the place
of the antenna; no ground is required. Ac-
cording to Dr. Cohen, the method consists
of receiving the radio signal and passing it
through the resonance wave coil which drains
off the interfering disturbances.

WE present a new $375 prize contest to our
readers, entitled

POCKET RADIOPHONE PRIZE CONTEST

We wish to say right here, in order not
to mislead our Radio experts, that we
are using the word “Radiophone” advisedly.
In popular parlance, a radiophone outfit these
days means anything that can receive broad-
cast entertainment. In reality, and in teci-
nical language, a radiophone is an outfit which
transmits radio telephony.

This contest has to do with a radio receiving
set small enough to be placed in the pocket.
At the present time, particularly, there i1s a
lively interest being displayed for such outfits
not only for vacation purposes, but for automo-
bile work, motor boats, hiking trips, for the
home, etc. The time is drawing near when
the big, bulky outfit will be a thing of the
past.

Rapro News has always wished to advance
the Radio art as much as possible and always
tries to encourage new developments in the
various Radio phases. Hence this prize con-
test.

As will be remembered, we ran a contest
similar to this one in 1920, which was our
third contest entitled “$100 Portable Radio
Prize Contest.” This contest differs from the
former in that we restrict the size of the outfit
so that it becomes a true pocket oufit. Re-
member that the Editors are not looking for
freaks. The outfit must work and in order
to prove it, it is necessary that the contestant
Must build it, as no entries can be consilered
unless each is accompanied by photograph, or
the actual outfit.

This contest will give our Radio enthusiasts
a chance to show their ingenuity. hen we
say pocket outfit, we mean just that. As long
as the outfit can be slipped inte an ordinary
coat pocket, it is eligible. If it can be made
smaller, as for instance, to fit into a watch
case, or still smaller for that matter, the
Editors will have no objection to this, as long
as the outfit works.

It makes no difference what style of detector
is used; it may be a crystal set, or it may be
a vacuum tube set.

AERIAL: A pocket Radio set naturally can-
not be used with a bulky aerial. If you go on
an automobile trip, or go camping, the outfit
must be able to bring in the radio entertain-
ment without the addition of bulky poles,
spreaders, and the like. We all know that a
single wire anywhere from 60’ to 100’, is, as
a rule, sufficient to bring in the broadcast en-
tertainment reasonably clear. We, therefore,
need besides the outfit, an antenna outfit, and
this also must be small enough to fit into the
pocket, That means, of course, that we must

$375.00 Pocket Radiophone Prize Contest

(RADIO NEWS’ Sixth Prize Contest)

have a separate box or container to house the
aerial wire, insulators, and other mnecessary
paraphernalia. Of course, if the constructor
can encompass the entire radio outfit, instru-
ments and all, plus aerial in a single box or
container, so much the better.

On the other hand, it would be almost im-
possible to build a vacuum tube set and fit
it into the dimensions which we give below,
and which must be surpassed. Such an outfit
needs batteries, and it would, therefore, be al-
lowable to have two separate boxes or con-
tainers, one to contain the Radio instruments
with its tubes, while the other would contain
sufficient batteries, aerial wire, etc. We ap-
preciate that we do not allow much room for
the batteries, but there are tubes made at the
present time which may work without “B” bat-
teries, using only the voltage drop from the
CAY i)attery, which may consist of four dry
cells to a voltage of 6, or thereabouts.

PRIZES
$375.00 IN GOLD

First Prize - $150.00
Second Prize 100.00
Third Prize - 75.00
Fourth Prize - 50.00

TOTAL - $375.00

In publishing the various ideas, all the rights
revert to the publishers, the latter also reserve
themselves the rights to %ublish all manuscripts
sent in to this contest, although not prize win-
ners; in that case full space rates will be al-
lowed.

As will be noticed, the publishers offer prizes
totaling $375 on the best idea for the most
practical and efficient radiophone receiving out-
fit that will fit in the average coat pocket.
Several radio experts will act as judges, and all
judges will pass upon the manuscripts sub:
mitted so that all contestants will be treated
fairly and impartially.

From the very nature of this contest, we are
quite certain that it will not only bring out
the very best there is in the American radio
amateur but that it will advance the art for
small radio receiving outfits considerably.

RULES FOR THE CONTEST

The receiving set to be eligible must be of
the usual receiving type, vacuum tube or crys-
tal detectors can be used at the option of the
builder. .

Some new constructional feature embodied
in the outfit not used before will be necessary
to win a prize.

It is necessary that the set has been actually
built and must be either in use, or formerly
used.

Mere ideas or patent descriptions, as well as
commercial Radio outfits, are strictly excluded
from this contest, which 1s only for individuals.

Where standard instruments, such as con-
densers, tubes, etc., are used, the make of such
instruments must be stated.

A good diagram of the connections, well
executed in ink, must be furnished.

A good photograph not smaller than 5”x7”,
giving at least two views of the outfit is neces-
sary.

A photograph of the builder is also required.

The size of the outfit itself cannot be larger
than 4" wide, by 6%’ long by 2’/ high; these
are the outside dimensions. It is allowable to
have in addition to this, an extra container or
box for the aerial, batteries, insulators, etc., but
not more than two containers or boxes of this
size are allowed.

Telephone receivers are not included, and
can be separate, that is outside of these dimen-
sions. It is, however, allowable for construc-
tors to use a single telephone receiver and
build this directly into the outfit so that the
entire outfit can be held against the ear if such
a construction is preferrecf.

All photographs, diagrams, and other data
sent in by contestants, which are not used, will
be returned at the publishers’ expense.
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