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RADIO TUBES
The Heart of your Receiving Set

N the case of all living things the heart is the most vital
organ. Weaken, injure or destroy the heart and life is
accordingly weakened, endangered or destroyed.

In a radio receiving set the tube is analogous to the
heart. Removeit entirely and the set will cease to function.
Usc an inferior tube and the results will be inefficient and
generally not pleasing to listen to.

Laboratories of the Gencral Electric Co., and are now being
made in that company's modern and mammoth factories
under the supervision of highly skilled engineers.

Better tubes are not attainable. There is a model
specially adapted to every set, every circuit and every
socket used today. Every radio dealer can supply you

with Cunningham tubes.” Buy them for replacements.
Insist that they be included when purchasing a new set—
and you will know that your receiving set has a perfect
heart.

The care and operation of each model of Receiving Tube is
Jully explained in our new 40-page *‘ Radio Tube Data Book."
Copies may Le obtained by sending ten
cents to our San Francisco office.

In living things a perfect heart does not always insure
a healthy body, %)ut on the other hand it is indispensable.
The same is true of the radio receiving set. It may be
perfect in every detail but unless the best tubes are used
the results will not be perfect.

Cunningham Radio Tubes were
developed in the great Research

<Y

Home Office: 182 Second St.
San Francisco, Calif.

Cunningham Radio Tubes
C-301A—6 Volts 1{ amp.
Amplifier............ .. $6.50
C-239—3 Volts .08 amp.
Dry Battery Det. &
Amp.,.....co v 6.50
C-300—6 Volts Gas Con-
tent Detector.......... 5.00
C-11—1.1 Volts .25 amp.
Dry Battery Det. and
Amp. Special Base. .. ... 6.50
C-12—Similar to C-11
with standard base. ... .. 6.50

PATENT NOTICE

Cunningham tubes are cover-

ed by patents dated 11-7-05,

1-15-07, 2-18-08, and others

= issued and pending. Licensed

for amateur, cxperimental

and enteriginment use in

radio communication. Any

30 Church Street other use will be an infringe-

New York City, N. Y. ™

154 West Lake Street
Chicago, Hlinois
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Enthusiastic testimony straight from an impartial au-
thority. Re-PRODUCTION is a fact. There is no differ-
ence between the 4tlas Re-PRODUCTION and the actual
music in the broadcasting studio. The delicate overtones
which give music its roundness, resonance and timbre, are
faithfully re-born through the modern magic of the patent- R S
ed “double diaphragm.” This extremely responsive device |E Hear the Atlas
is adjustable to the exact requirements of your set and indi- Loud Speaker
vidual receiving conditions. Ask your dealer for a

demonstration. Submit
it to any reasonable

Write for Illustrated Booklet F test.  Get the  proot

ini i o LIST PRICE
Containing Suggestions for Better Reception D A

and List of Broadcasting Stations. $ -

VAWV

VN

Letters from Users Requested.

Make Your Own Loud Speaker with THE $13.50
ATLAS UNIT, with phonograph attachment *
(Unit without attachment $12.50)
Sole Caradian Distributors;
The Marconi Wireless Telegraph Company of Canada, Limited, Montreal, Canada,
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EADIO NEWS is published on the 10th of each preceding month. There are 12
numbers per vear. Subscription Price is $2.50 a Year in U. 8. and possessions. Canada
and foreign countries, $3.00 a year. 1. 8. coin-as well as U. S. Stamps accepted (no
foreign coins or stamps). Single copies, 25-cents each. A sample copy will he sent
gratis on request. Checks and money orders should be drawn to order of EXPERI-
MENTER PUBLISHING CO.. INC.

A1l communications and contributions to this journal should be addressed to Editor,
RADIQ NEWS, 33 Park Place, New York, N. Y. Unaccepted contributions can-
net be returned unless fuli postage has been included. -All accepted contributions
are paid for on publication. A special rate is paid for novel experiments; good
phdtagraphs accompanying them are highly desirable.

EADIO NEWS. Monthly. Entcred as second-class matter at thc Post Office. at
Jamufeca, N. Y., under the aet of March 3, 1827. Title remistered U. S. Patent
Omce.  Copyright, 1923, by E. P. Co., Inc.,, New York. The ExPerimenter Publish-
ing Co., 33 Park Place, N. Y. The Cantents of this magazine are eobyrighted and
mu-t not be reproduced without giving full credit to the publication.

RADIQ NEWS is for sale at _all newsstands in the United States and Canada:
alses at The International News Co., Ltd.,, Bream’s Buildinz, London E. C. 4, Eng-

\land. and at Brentano's 37 Avcnue de 1’Opera, Paris.

Western Advertising ReDresentatives, Finucan & McClure, 720 Cass Street. Chicago, [I1.
Pacific Coast Advertising Represcntatives, A.

J. Norris Hill Co., Hearst Bldg., San Francisco, Cal.

HOW TO SUBKCRIDE FOR RADIO NEWS. Send your name, address and re-
mittance to Experimenter Publishing Co., 54 Park Place, New York. Mention the
name of the magazine you are ordering. We also publish SCIENCE AND INVEN-
TION and PRACTICAL ELECTRICS. Write carly.

RATES AND TERMS. The subscribption rate for RADIO XEWS is $2.50 per
vear. (12 numbers). When remitting do so by check, money order, or registered
letter if cash is enclosed. Avoid sending cash through the mail if possible. Suh-
scriptions for less than one year are not accepted. Subscription may be made in
combination with SCIENCE AND INVENTION or PRACTICAL ELECTRICS with
considerable -saving. .

POSTAGE. We prepay postagc in all parts of the Tnited States, Bfexiee and
island possessions. For foreign or Canadian subscriptions we require 50 cents in
addition to the subscrintion price for additional postage charges.

CHANGE OF ADDRESS. Notity us-as far in adrance as possible.
several weeks to make an address change on our recards.
ing your old address as well as your new.

ON EXPIRATION of your subseription we enclose a renewal blank in our last
number to you; we stop our delivery to You on expiration.

COMMUNICATIONS to us should always bear Your fuil name, address and when
possible the number which appears on your wrapper every month,

) It requires
Always write clearly, giv-

KKansas City Repre-
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g _'supphed w1th
this Recé ver, is the only antenna required. -
This wire-may be concealed behind the-

picture: moulding or run_ along e baseboard
in your library or hvmg room A AL -

The beautiful walnut cabinet. has. compartri
ments for all necessary. batteries. - . :
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Get This First Class Radio License

« « = ALYEED ERMKBY BARTLETT = - <

RADIO OEERAAIOR, COMMITRONT. FIRSH CLASS)

857

NUMBER:

5505

Thigasticortfes

ta ),rz/rf/'/,;/mrﬁ/, ,r%zra/(&n;am( nrrr)/;dl// arerdiid;

menate. Goiibenerndut. ///1»,06 » =
(c ),(IJ/},II/I///, care, I;/’///My&/ﬂ//&‘)”’ﬁl;l)//t‘l}”/& r///) /7/4
td) 'lmm&'(//cﬂ/" ernirder // liebec

comimmel neciedeony,

. o
,(mz/ %’4’//}%!"6’”.4{'{[ ”Aﬂ’fylllrﬁ% /Ii’ljﬂ %ﬂfl/ @/////////:é‘}/////t’/f//b/ CE/.;U/ _‘Z/’y
ﬁé//ﬂ/ﬂ”i”%ﬂ”///)/a/d /}'ﬂf/;f'/({/r’zw/#f/ 4/»/,////{0&/1{1/&/,’/&}, Jostidd, i’”)”’
T riertint, &-ﬂ/,a’/féw%///wa M ommslebonr
. TARNE “

TESORIT ICAL

,W'Jl;,/é bfptractess.

au,ér, s e00 momt/v/uw/,/ /awﬂ,/, Seierdoea 71/45% (%(l'o/e/;ara//;z}%u vendswrven. ||

)
tb l/ﬂounn//o;y, anddound reading.ala )//a'fd/‘///;ml sy /ﬁlﬂ//{/wl///«mh/aja i

s /')u/._%// ))pwyrm/l/ '/7/(41'/0071/4/}
p

20 WORDS FER MINUTE.

s e

Darr____ 122_Ra

(you Can Earn Big Money With It

I must have one of these licenses.

nations.

HE best paid positione in Radio go to the men who hold the Government’'s Commercial License.
The radio men on every ship, in every land commercial station, in every broadcasting station,
Every radio inspector must pass the first-class license exami-
Engineers, mechanics, installation and maintenance experts must all of them own a Gov-
ernment First-Class Commercial License in order to operate a transmitting station.

It is every

radio man’s ambition to get a license, not only because it is the highest mark of honor he can get
but because it also opens to him all the wonderful opportunities in this great profession.

Edward L. Powell, expert radio aide at the Washington Navy Yard gets $2600 a year.

George

Staffa is making ¥$125 a month with all expenses paid. Read in the panel of the fine salaries paid
in all the wonderful positions open to you as soon as you get the Government First-Class License.

Win Your First Class Government
License This New Easy Way

The National Radio Institute, America’s first and
largest Radio School, has devised a remarkable
new method that makes it easy for you to win
your license. No previous experience in electric-
ity or radio is necessary. Lessons, so fascinating
they read like an interesting romance, take you
step by step through the whole wonderful science
of radio. Spare time study at home prepares you
i an amazingly short time to pass the govern-
ment examinations, so you can get one of the fine
jobs waiting in this great field.
Prominent radio experts give you personal instruction
and advice. hey grade your papers, answer your
questions, give you every help you want so you can
qualify quickly. The diploma we give you upon com-
pletion of the course. counts for 5 to 10 credits on all
government license ¢xaminations.
The 1most important re-
quirements for a com-
mercial license is a
o knowledge of the
Q‘Rndio Code. One
e of the most
«_extraordinary
features of
& the Insti-

“ tute’s

R L L L L L E T EYN

National Radio
Institute, Dept. 13-A
Washington, D. C.

Send me your free book, “How to Learn
Radio at Home.” with full particulars
about the opportunities in radio, and how

you will quickly train me in my spare time at . tute qualifies you quickly in Ra}i:)r..\lechunic $L500) Fof§4000]a
home to win a Government First-Class Com- your spare time at home for a Radio Instructor—$150 to $250 a
mercial License. Also tell me how your free & Government Commercial Li- month.
Employment Service will help me to a position. ‘s cense. If vou are sincerely Radio Draftsman—S37 to $15 per

s ambitious to win success day.

£ and wealth in radio, send Radio Executive—up to $15,000 a
NEME I aaan 1y arniey nddh Laovose s v s 84 Age ....... ¢ the coupon, or a post- YR

Y card, now, )
~

ISETEED o biia ™ h D RRONE S § T TN 0B S04l B €@ N D LD 4 K ® sss NATIONAL RADIO INSTITUT
O v L 0 0 ity ot aang oy e A State ................ ¥ Dept' 13-A

comprehensive course is the four patented instruments,
invented and owned by the National Radio Institute,
give you the practical training in radio operation, instal-
lation, maintenance and repair which you sust have to
become an expert.

Four Radio Instruments Free

Among these instruments is the wonderful Natrometer,
said by experts to be the most perfect device ever in-
vented to teach the Radio Code. With this amazing
machine you quickly learn how to send and receive
code with all the speed, the accuracy and precision of a
trained_expert operator. No extra equipment is neces-
sary. Simply connect a dry cell.

adjust the liead-phone, wind

%fm/aﬁ

% of _\_%5—\»“4/ th nf Seerecy ereciited HEeRBERT HOOVER.
Bemmining Gfieer) Secrviary of Grmmeres
1o Inspectors
Critter Notary Public D. B. Carson,
Baltizore, Ki, Jurm 24th Gnnmssioner of Niviganon,

£2.3%

$300 a Month and All Expenses

Your course was worth $5,000 to
me, but I wouldn’t take ten times
that for the value I've gained from
it. T signed up with a company
for $300 a month and expenses
paid. T owe this to your course.

E. W., Peculiar, Mo.

Triples His Salary

Thanks to your course and the
help it gave me, I have had an-
other boost in pay. This is the
third one in less than a year. To-
day 1 am getting three times as
much as 1 got before I began your
course.

M. W., Chicago Heights, TIl.
Easy to Get a Good Job
Only a short letter to let you

kunow I am on shipboard waiting
to sail. Tell your students

the motor, and for twenty min-
utes you crn listen to a repro-
duction of the code-work of
two of tl:e most expert trans.
Atlantic operators.

Pick Out the Job

This Is a brief list

the salaries Daid:
Broadeasting  Station
SIS

Interesting Book on
Radio Free

Get into this fascinating pro-
fession now. The field is

; : First-class Ship Operator—$105 . .
wide open; thousands of posi- I‘l:,f;“'f}f“ﬁ" halgditﬁnidvﬁ: j, e ((;t’)]urse L w ?Saklebt ((;)ﬁteergtgoer
tions are open. Find out at penses paid, Tenlt s tnmientiinad charge
once your opportunities in Radio Eugineer—up to $10,000 a f S Br “l' ting . ISTat;
T e | e o s | Shral i Stir
i s’ - Radio Inspector—S81800 to $4500 a ’ ! el
ingg ireshbook, ghlow toCeanm year. connected with the Colin

Radio at Home,” which gives
complete details of the plan by

which the National Radio Insti- LIy

We Will Help You Get It

tions in the Radio field today, and

125 10 $250 a month.
Commercial Land Station Operater
—3$150 a month and ub.

Radio Salesman—8$2000 to $10,000

that a wan with a license
has no trouble finding a
good position. and believe
me a job like this is worth
studying for.

You Want

of the posi

L. M.

Oberator— Prepares for All Radio Jobs

It will interest you to know
that since completing your

B. Kennedy
as sales
handling all

Radio Corp..
correspondent,
technical in-
quiries, which I enjoy im-
mensely. All due to N. R. .

W, W.
St. Louis, Mo.

T
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Make Him Smile
On Christmas
Morn

Make him happy—give him a
real gift that will be enjoyed by
both young and old—give him an
Ace Radio Set.

The Ace Type 3C Consolette
shown in the lower left corner is a
comparatively new addition to the
Ace Family. It has beautiful solid _
mahogany, wax finished cabinet
and greatly adds to the appearance
of the finest home.

This set consists of a regenera-
tive tuner, detector and two stages
of amplification, with built in loud
speaker. The tuning circuit is li-
censed under the Armstrong U. S.
Patent No. 1,113,149 and due to
the particular method of winding
Crosley coils it is exceptionally se-
lective. Has sufficient room inside
cabinet for dry batteries, making a
complete self-contained long range
receiving outfit. Has phone jack
for tuning with head phones. Cros-
AR ley multistat; filament switch;

o c'\-""g_te"‘
“Q;\, R &8 C:)‘"w— s Crosley moulded condenser, beau-
of o GARE B0 . 0
o™ sn‘%?\s‘“,. e O tifully engraved formica panel.
At s We e || Uses all kinds of tubes. Price
B Teas® a0l el et oot 5 5
e g;e\“:’{“& Mg t\d‘:v"‘“ . $125.00, with stand $150.00. Prices
ey 28 o et ¥ S ot . .
e 3“co:;\5\\§‘;‘g:w I do not include batteries or tubes.
N \?;\ﬂ""s\.*"“\;*:: e B ‘“\\'{‘\:‘\"‘:\\\\‘*
o %00 Soe. @ et as Son Fov C o
S “‘\?“‘:\:\:e ! %ﬁ:‘:‘f"ﬁt@gﬂ“ Let an Ace Radio Set bring hap-
R ¥ o A0

s© . .
e e Mot piness to someone on Christmas
et e morning,.
Sog A

If your dealer cannot supply you
order direct, mentioning his name.

THE PRECISION EQUIPMENT CO. # L

POWEL CROSLEY Jr., Pres. =
122 VANDALIA AVENUE CINCINNATI, OHIO &

www americanradiohistorv com


www.americanradiohistory.com

Radio News for January, 1924

N the quaint old villages and towns of long ago,
when each community was a world unto itself, the
Town Crier played an important part in the af-
fairs of the day. With clanging bell and stentorian
voice, he broadcast the news, perhaps weeks old,
that occasionally drifted in from outside places.

Today news from all parts is immediately available
right at your fireside. No matter how isolated your
abode, Radio binds you to civilization. By a turn of
the dial, the happenings, entertainments and amuse-
ments of the world are yours to command,

The Crosley Manufacturing Co. has done much to-
wards bringing this new wonder within the reach of
all and has made Radio a living, tangible thing—
something to use in daily life, in business or pleasure.

Popularly priced, these famous receivers give per-
fect performance. Unsolicited letters are received
daily from owners telling of satisfaction and new
distance records.

Everyday tests prove to us that Crosley instruments
are the most simple and efficient Radio receivers
ever offered to the public, regardless of cost.

For Sale By Good Dealers Everywhere

859

Write for complete catalog. ’_l‘his fully describes the Crosley
line of Radio parts and receivers which range in price from
a 2 tube set at $30 to the new, beautiful Model X1, at $140.

| Better-Cost Less
Rgdio Products
g The Broadcasting Station WLW

is maintained by the Crosley
Manufacturing Co.

Crosley Manufacturing Co.

Powel Crosley Jr. President

122 Alfred Street Cincinnati, O.

Crosley Model X-J $65

A 4 tube radio frequency set combining one stage
of Tuned Radio Frequency Amplification, a De-
tector, and two stages of Audio Frequency Am-
plification. A jack to plug in on three tubes for
head phones, the four tubes being otherwise con-
nected to loud speaker, new Crosley Multistat,
universal rheostats for all makes of tubes for dry
cells or storage batteries, new condenser with
molded plates, filament switch and other refine-
ments add to its performance and beauty.

Nowhere can a better receiver be purchased

at any price.
Cost of necessary accessories from $40.00 up.

list prices on our equipment west of the Rockies 10%
higher. In Canada add duty.

yommmme Mail This Coupon Today =mmmmm

LA
¥ [
: Crosley Manufacturing Co., :
1 122 Alfred St., Cincinnati, Ohio. B
¥ 1
: Gentlemen: Please mail me free of charge:
3 your complete catalog of Crosley instruments g
1 and parts together with booklet entitled “The 1
: Simplicity of Radio.” :
1 n
1 ]
pName ..o H
1 [
pAddress i e :
1 ]

Poac me om0 KX 3 T £ 0 2 GO WS
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The Proof of the Pudding!

’:‘___‘l!IlIIIIIIIIIIIII[[HI[IH[IIII[[IHHHIHIIIIIIIIIII I s ‘11llIIIIIIH[HllIll111IIIHIlIIIlIlIlIllIIIIIIIIKI!IIlllIIIlHllllIIIIIIIII!IIIIIIIHIIIIIIIIIIIIIIIIIH[[IIIHIHHH]]]HIIIIIIHHH\HMHIIII[HI[H" B HHTHT DI T
= 900 MILES L“ALL VERY CLEAR” = UNDER OATH =

= ast night I got WQGY, = ATLANTA, GEORGIA, Fulton County. = 0 MILES
Eongi;tgeoﬁin\[oﬁogf;g WDAP, WLW, WCX, WiZ £ % Pérsonally appeared before me Mr. R. D. LeRoy, who on = 100

= and WIIAS. On the night prev- = oath and by original of the above shown, declared this to be an Gentlemen:— Having purchased your

= lube Sets Model GT-
1 think it a won-
derful set, Have heard
about 900 miles dur-
ing the last few days
but cxpect to get
much farther when the
weather will permit.
I would like to put
this set in stock, so
I am writing for ter-
itory and  dealer’s
discounts. Hoping to
hear from you, 1 beg
to remain
Leslie M. Wallace,
Holstein, Iowa.
BT ETERTTT R EETREERITERINNIL

10us 1 got WHAZ of Troy,
Y., and WOS of Jefferson
ity, Mo., as well as WDAT,
Kansas City Star, all very
clear although not loud. One
evening last week I got WEAF
of your city. My longest di
tance so far is WSD of At-
ants, so am satisfied with the
receiving range of the set.
And believe that with even ome
of amplification cou’d
the range without

IO, H. Martia,

1815 Denune Avenue
Columhus, 0.

ST AT 0T

exact coby of an unsolicited testimonial presented to the Elec-
tric Shop, by Mr. D. H. McCalla,
Sworn to and subscribed to before me this 25th day of Septem-
ber, 1823. (Signed) W. W. Magell,
Notary Public of Georgia.
The list of statmns heard by Mr, McCalla include KDEA, Pitts-
burgh, Pa.; K¥KZ, Minneapolis, Minn.; KYW, Clucago 1.
WDAF, Kansas City, Mo.; DAP, Chlmgo, 11l.; WIAK,
Stockdale, Ohio; WLW, Cincinnati, Ohio; WMC, ‘\Iemphis, Tenn
WOAR, Phxladelphla Pa.; WOC, Da\enport Ia.; WOS, Jeffer-
son City, Mo.; Newark, N. J.; W00, Philadelphm Pa.;
WEAP, New 1011{ N Y.; WJIAX, Cle‘eland Ohio; WOAW
Cleveland Ohio; WSAI, Cincinnati, Ohio; WIAZ, Chicago, L. ;
WNAY, Knoxville, Tenn.; WFI, Philadelphia, Pa.; WGR,
Buffalo, N, Y.; WGY, Schenectady, N, Y.; WIP, Philadet

phia, Pa.
Yours truly, (Signed) D, H. McCalla.
D T T T TVt T o

NATIONAL
\ (MONODYNE)

Monodyne set I was more than_Dleased over
the results obtained from it. I think it Is
on; of the best one-tube sets on the market
today.

I have heard the following long distance
stations—WDAF Kansas City, WDAP Ch
cago, WSB Atlanta, WOO Philadelbhia,
WGY Schenectady, WOC Davenport, and
a Canadian station whose call letter I
could not obtain.

Using hook-up No. 4 gives very selective
funing and volume. Your set cannot be
praised too highly,

William Brown,
65 East 117th St, N. Y.

LR DTN ECREE O

EALH DD Rt

“LOUD AND CLEAR”
= Dear Sirs: — The National
= Monodyne is all which you
claim it to be, Up to date 1

IIIIIHIHIII]!H]IIIKIEI[[[IHIIIlIH!IIIIHHIIIIIIlIIHIlII]lI:IIIIHHH{HH!HL‘
LITTLE WONDER

Z Gentlemen: Just a word about your

— Monodyne Tube Set. 1 have heard

the fpllo‘ung stations

[T

KDKA, WCAP, W 04 W, WWwWJ,
have received the following WJIAZ, WOC, KYW, WCAT,
%atit)ﬁs loud and clear: WEAF, WMC, ~waY, WHB,

/SAR, Fall River; WTAB, WOS, WDAF,
Fall River; WMAF, South TU BE SET This makes fourteen stations in

Dartmouth; WNAC, Boston;
WBZ, Springfield; WGY,
Schenectady; WJAR, Provi
dence; WEAN, Troy; WEAF,
New York; WIZ, New York;
WIY, New York: KDIKA, RE.
Plttsbuxgh WDAD, Chicago,
and another 360-meter whose
call letters I couldn’t get.

William H. Burns,
19 Buckley St.,
Fall River, Mass.

ARG

only @ few nights listening in,
and they were all loud and clear—
more so than a single circuit re-
generative set (which by the way
will not fumetion at all
aerial. Earl 8, Kirk,
P.0. Box 336, Marion, Ind.

LR TR T 100

MODEL GT-I
WITHOUT
$10-00 Vi
Including Two Interchanoeable ¥nductance

Coils for Wave Lengths ranoing from 200 to
600 meters

S et
“TO0 LOUD”
Your National Mono-
= dyne arrived Sept. 18,
1923 and in one week’s

SEHHRRB RSOSSN

“A LITTLE WONDER”
Dear Sirs: T have receivea
as a Dresent a National Mono-
yne Tube Set. The following
is a list of stations which I
have received with this set so
far: WJZ, WRW, WOR,
WEATF, KDKA, :WBZ, WGY,
WHAZ, WOE, WDAT, WO0O,

WwIP, WGIL

These stations were heard
in New York, also in a place
thirteen miles from Albany.
I think this set is a little

wonder. TRosario De Bello,
538 West 179th St.,
New York.

AL e

The MONODYNE Circuit is one of the most radical advances in

time I have heard the
following :Joplin, Mo.
Chicago, 1wo station
Detroit, twe, Cincin-
Z nati, one, Louisville,
= one r‘lttsbuu:h

delphm two,
York Clty, twa, also
Troy, N. Y., Canton,
N. op Providence,
R ,  Washington,
D. C. and fast but not
least WGY_comes in
too loud. T have no
trouble to tune out
any station,
Clyde G. Swartz,
Bellefonte, Pa.

_gf]llIIIIIIIIIHIU[HHI|IIIIIIIIIIIIIIIII!IIIIIIIIIIIl

™y

=
=
3

AT AE S SESHTH HTTTTTH . . » . . .
radio engineering since the advent of the Armstrong Circuit.
TR EH TR
“WONDERFUL”
Gentlemen—A friend of
mine just purchased oue
of your Monodynes, and I
tell you it is wonderful.
He has received WGY,
Schenectady, N. Y.,
WOC, Davenbort, Iowa.
J. 0. Noble,
3503% W. Madison St
Louisvile, lxy
QNIRRT HERHHT

ST LT
“A WONDER”

Gentlemen — Received
your Monodyne set in per-
feet condition, and | must
say that it is a_ wonder.
Tuned in on IHJ, The
Times, Los Angeles. Sta-
tic was absent in the re-
ception., The program w
clear as a bell. I am u
ing a C-299 tube.

Louis Jones,

543 Tirst Arve,

= Yuma, Ariz.
BRI it

Parts heretofore considered essential are omitted and one simple tuning
control gives a selectivity equal, if not superior, to that of sets costing hun-
dreds of dollars. A child can operate it.

No more hunting for stations. You know in advance at what point of the
scale your favorite station is located—only the highest price sets accomplish
this.

U AR
TRULY AMAZING
Gentlemen:—

We live in a wooded part of the tide-
water section of Virginia. When the Mono-
dyne arrived, with the belp of a little
phntauon darky we erected our aerial,

E N ORI TS
1600

Gentlemen:—The first eve I had the set in
operation (Sept. 14) we received the fight re
turns from WMC, Membhis—about 300 mile:
also from WWJ, Detroit, about 225 mile:
That eve we also heard WOAW, Omaha, 52
miles and WJAZ, Chicago, 200 miles. Ou
total list follows: WOAW Omaha, 525 miles
WMC, Memphis, 300 miles; KAD, St. Louis
225 miles; WJAZ, Chicago, 200 miles; WWJ
Detroit, 595 miles; WOC, Davenport, 300
miles; WOS, Jefferson City, 250 miles; KLZ
Denver, 1000 miles; WOO, Philadelphia, 550
miles; WDM, Washinmon D. C., 400 miles

Dealers here in Indlanapolls tried to tel
me that it is impossible to get a complete se
for $10 that will work, but I'm here to tel
them they are mistaken.

I wish to call your attention to the editoria
in October Radio News, or rather, the las
part of it. I think that the National Monodyn
is the answer. Another National Booster,

G, Perlee Smith,
847 Eastern Ave., Indianapolis, Ind

QTR T

LT AT TR SRS
USES NO AERIAL

Dear Sirs:—The other day I
bought one of your sets in Chicago.
Perhaps you will be interested to
know, that I put the set in oper-
ation tonight by using a “Ducon’”
plugged in a socket in the wall, on =
the sixth floor and heard the an-
nouncers at Davenport, Iowa, and
Chicago also singing at latter place
very distinetly, but not a speaker
at former place clear enough to
understand the talk.

Then tried with a seventy-five
foot wire thrown out the window
and heard Minneapolis, the an-
nouncer distinetly but not the
singing and talking. Lot of static.
Omaha very plainly.

Clarence J. Berlew,
2683 Brigus Ave.
New York City, Bronx.

o UIHIIHUHIHIUUUI!lliU(IIHHHl'JUMIHUIHIIUJHHHMU!ILI.IJJ.HM

T
“REMARKABLE RESULTS”

Dear Sirs:—DBeing an amateur of
the first order, I was rather sur-
= prised with the remarkable results
= obtained last evening on your
Monodyne. Local music came in
clear and loud and the fight re-
=turns were perfect. Later in the
evening fairly good results were ob-
tained from Chicago, Schenectady
and the Hotel Adelphia in Phila-
delphia. Undoubtedly after I am
more familiar with the set even
better results are in view.
R. H. Cherry,
30 Church St., New York City.

BRI

We confess that we were a little skep-
tical about it, as it was during an ex-
cessively hot spell in the early part of
ugust—a condition which we understood
to be very unfavoraible to radio reception—
that the set arrived. The results, however,
were truly amazing. We heard Chicago,
Atlanta, Schenectady, Cleveland, and other
stations—over distances ranging from 500
to 850 miles—and every station came IR
loud and clear.

We think that you will be pleased to
know of the really wonderful work yeur
little set is doing down here.

Mrs. Henry Williams,
Sherwood, Gloucester County, Virginia.

TR HIT T

EIHRARHTITIT

Dealers, Jobbers and Distributors—Send for Samples and Prices

cmmmmmmzmnnzn SEND NO MONEY =nnemmnmmmnnn ~ATI[INA-

ﬂ/ oREURAQDN

18 Hudson Street, New York City, N. Y.
18 HUDSON ST. NEW YORK

Gentlemen:
Please send me prepaid One (1) NATIONAIL MONODYNE tube
set, Model GT-1, for which I will pay the postman $10.00.

NAME .........

STREET AND NO. ...ttt iiiiiiiieieetttterenonssonnonsssssssens

(&€ 5500060 000006060000000000000000000 K% 80 560 06000000060000a0
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ANNOUNCING NEW
NATIONAL MONODYNE
AMPLIFIER

Aéu Specially Desighed for

$Q50 | i | AMPLIFICATION of
820 MUSIC and VOICE
Without

One or More Stages
Will Operate
a Loud Speaker

Worthy Companion of the
National Monodyne
‘““The Set that Revolutionized
Radio”’

Exceptional Power. Freedom from Distortion and Howling

The NATIONAL MONODYNE AMPLIFIER is as radically different from all other
Amplifiers as the Monodyne is from all other Radio Receivers. Entirely new Audio Fre-
quency Transformer amplifies without distortion. Amplifier is compact and rugged. Con-
struction of same size and style as the National Monodyne tube set.

The NATIONAL MONODYNE AMPLIFIER, while especially designed to match
the MONODYNE receiver, can be used with any other radio outfit whose intensity it is de-
sired to amplify. The NATIONAL MONODYNE AMPLIFIER will work with any

standard tube on the market, although WDI12 and UV199 Dry Battery tubes are recom-
mended.

Dealers, Jobbers and Distributors—Send for Samples and Prices

IF YOUR DEALER CANNOT SUPPLY YOU MAIL THIS COUPON DIRECT TO US

NAT,[]NA\— SEND NO MONEY :=ummancacnax
74 BREUQ;QD‘;\E

NATIONAL AIRPHONE CORPORATION, R.N. 1
18 HUDSON ST. NEW YORK

18 Hudson Street, New York City, N. Y.

Please send me prepaid one National Monodyne Amplifier Model GT?2
for which I will pay the postman upon delivery $8.50.

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

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

T T L L L L LT
2
»
B
2]
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SUPER 180° VARIOCOUPLER
G521 Bach
A wonderful

Produces excellent re-
sults. Green silk wind-
ings on black fibre
tubes. Rigid mounting
support for table or
panel mounting. Pri-
mary tapbed for fine

14 inch shaft. Range 200 to 600

.98¢

tuning.
meters.
€522 Variometer —same style. Each.

SUPERIOR VARIOGOUPLER
€523 Idach $3.

A handsome 1n<txu~
ment of superior desizn
and construction. Sta-
tor tube and rotor ball
of moulded red brown
bakelite.  Large size
green silk windings in-
sure highest efficiency.

Table or panel mount-
ing. % inch shaft. Superior results in eir-
cuits for 180 to 630 meters. Tapped pri-
mary for finest tuning. Noiseless contacts.

C526 Special sinele circuit tyvpe....$3.60

SUPER MOULDED VARIOMETER

C412 liach 2.60

Polished black

moulded rotor and

stator forms. Maxi-

.mum inductance with

greatest effieiency and

minimum gistributed

capacity. A high grade

instrument that will

get the best results.

ane length 180 to 800 meters.

XCEL MOULDED VARIOMETER
0524 Each, $3.68

A wonderful value at
our price. Pronerly
designed and  con-
structed, Polished
black bakelite rotor
end  stator  forms. :
large size. Green silk il |L
wire insures greatest J
efficiency, %  inch

shaft. Noiseless pigtail connection. Table
or panel mounting.

SUPERIOR VARIOMETER
€525 Eact

Forms mouided of red
brown bakelite. A neat
handsome instrument.
Green silk windings cal-
culated for highest effl-
cieney. %4 inch shaft.
Noiseless pigtail connec-

. tions.  Table or panel
mounting. Produces superior results in any
type circuit 180 to 650 meters.

RADIO INDUCTANCE COILS

Carefully made — fine
looking coils. Highest
efficiency. Low distrib-
uted capacity effect, low
yesistance — high  self
inductance. Very firm
impregnation. Range °
given is in meters when
used with .001 variable
condenser. Mounted coils have standard
plug mountings. Art Not Art Price
Turns Range No. Mntd. No. Mntd.

5 2 G301 $.039 ©320 $0.80
€302 .42 C322 .94

500- 1150
600- 2000
900- 2500
1200- 3500
150G~ 4500
2000- 5000
2800- 6100
4000-10000
H000-12000
1‘100 1 vO()O

MOUNTlNGS
340—3 Coil.

Ea. ...
i csar-ﬂ Coil.”

E | St a 3 -
o 5 tm v, Tigid dur-
!'E L able  construction.

8, ;' Made of
b laek

nolished

bakelite.
Mount on front of na
BACK OF PANEL MOUNTING
Mounts back of Dpanel, with knobs
dials on front of npanel. Helps make a

neat effieient <et.  C347—Tach $4.45.
COIL MOUNTING PLUGS
Made of genuine bakelite.
C344 Plne  fer  mounting
"honeycomb“ inductance c%xés
3

v pl quton
mounted cml stationary  to
anel 42,
C346 ’\'[nvab]e plug to fasten mounted
coil to panel so it can be rotated. .89¢
©343 Fibre strip to hold coils for ‘mount-
ing. Two foot Diece 15

IDER WEB COILS
turn.39 GC292—50 turn 47e
C291— 75 turn.42e C293—75 turn 5de
€294—100 turn.. Fach .68¢
A new popular type of inductanes of high-
est efficiency. Lowest distributed capacityand
lowest high frequency resistance. Firm green
siltk windings with fibre mounting strips.

SP
C290— 25

OUR SPECIAL VARIOMETER AND VARIOCOUPLER

Build

into your

set reliable instru-

ments.

You can de-

pend on this vario-

meter

and

vario-

coupler to give you
the best results in
any circuit working

from 180
meters.
and
they
Only

to 650

In design
construction
are the best.
the

highest

grade materials are

used.

The prices

quoted save you 30

ber

C418 Variocoupler. Each - $2.
The most efficient t¥yPe of coubler, insures
better tuning and louder signals. Primary
and secondaly wound on natural uncolored
genuine bakelite tubes, Handsome green
silk windings. Primary tanped for fine
tuning. Can be panel or table mounted.
14 inch shaft.

cent.
more?
C4i0 Variometer. Iiaeh

Perfect in design and construetion. Agcu-
rate wood forms thoroughly seasoned. Cor-
reet inductive ratios. Sclid baked windings.
Plenty of large sized wire insures highest
efficiency. A strong high grade instrument
that will give you Sasting service. % inch
shaft.

ULTRA AUDION COIL

Spider web wound of green silk covered
wire.  Four tabs. Produces wonderful
results.  Fibre stribs and wooden rod
for mounting included. Directions fur-
nished.

STRANDED ANTENNA WIRE

Cabled of fine copper strands. Very flex-
ible. High tensile strength. Best for aerials.
C248—100 ft. coil 58c.C249—300ft.coil $2.75

MAGNET WIRE

Insulated copber wire. Best quality even
drawn wire, one piece to a spool. Prices
quoted are for 8 oz. sPools unless other-
wise stated.

DoubleCotton
Covered

Number G990
Gauge Price
18 43¢

Enameled Green

Insulation | Silk Covered
Number €992 Number C991
(nuge Price|Gauge Prlce

39¢ |20
.50¢ |22
.55¢
..60¢c
.65¢

(4 07.) 2.20

ANTENNA INSULATORS
C260 Nize 1x3%. Compo-
sn.wn, metal eyelets.

0
G260

c
0263 Ribbed Pmcelam in-
sulator. 2% in. long. Ea. 6¢
Dozen
LEAD-IN INSULATORS
G270 Tor 4 inch
walls or less
C271 Tor 9
walls or less
The only practical
lead in insulator for aerial wires. Small.
neat, effective, durable. Tits % inch
hole. Securely locked by two adiustable nuts.

OUTDOOR LIGHTNING ARRESTER
C980. Price .

Protect ¥our instruments
with this lightning ar-
rester. Weatherproof por-
celain case. Air gap type.
Permanent. Durable. Un-
derwriters approved.

HIGH-GRADE LIGHTNING ARRESTER
C981 Eaeh 79¢

A dependable protector, al-

ways on guard. Small and

compact. Weatherproof Dpor-

celain case. Easily fastened

and connected. Underwriters

approved.

BINDING POSTS
Brass, polished nickel
finish., Washer and 6-32
}n screw extending %4

C370 Large size—bar-
rel and knob 34” long.

size
banel and knob 9-16” long. DoLen 70c
C374 Large si?a with composition knob.
Dozen 45¢

or “lle ozZen.,

SOLID BARE COPPER WIRE
Solid bare copper wire for aerials, leads
or wiring instruments.

Solid Bare Copper Wire, size 14.
C240 100 ft. coil 48¢ G242 500 ft. coil $2.25

Solid Bare Copner Wire, size 12.
C244 100 ft. coil 67¢ C245 500 ft. coil $3.05
REINARTZ INDUCTANCE
€296 Each ....$1.15
Made of green silk
covered wire, spider-
web wound to produce
greatest efficiency and
lowest losses. 21 taps
so arranged that
crossing is  avoided.
Two fibre strips and
wooden rod furnished
permit various styles
of mounting. With this coil a high grade set
ean be built at a low cost.Directionsincluded

RADIO SOLDERING IRON

Soldered connections in radio sets pro-
duce better results. This guaranteed iron
is exactly right for rvadio work. A neat
solid connection quickly and easily made.
Operates on any lighting current 100 to
120 volts. 6 ft. cord with attaehing plug.
Length 13 inches. Heats quickly will not
overheat.

Heavier irons for general repair work.
Wonderful values at our prices.

C541 AMedium size
€542 Larger size

AUTOMATIC BLOW TORCH

€543 Each $1.19

DBurns ~ denatured aleohol.
Automatically generates point-
ed flame in a few seconds.
Basy to solder joints in hard
Dlaces. Lights with a match.
Burns 20 minutes on one fill-
ing. 5% inches high, 7% inch
diameter cylinders. Works fine
with Tinol listed below.

SUPER BLOW TORCH
€544  Each

Burns denatured alechol.
Docket size. Blowing on tube pro-
duces a hot pointed flame. Lights
with a match. Works fast. Burns
10 minutes on one filling. Easy to
solder joints in hard places. 3 in.
high, 7% in. cylinder. Long rub-
ber tube. Produces fine joints
with Tinol listed below.

ENCLOSED VARIABLE GCONDENSERS
One of the best made con-
densers. Rigid, accurately
spaced aluminum _ Dlates,
Formica  ends. Engraved
scale. Knob and Dpointer.
Clear transparent case.

0806 43 Dlate™ .001

Cc8o8

21 Dlate 0000 ‘\[fd

PA-NEL MOUNTING VARIABLE CONDENSERS

These are especially high grade con-
densers and we guarantee them to be me-

chanically and electrically perfect.
plates
Shafts 14 inch diameter.

polished end

Fina
of heavy bakelite.
Sturdy, heary

aluminum alloy plates perfectly spaced to

insure smooth,

even,
Our low prices save you money.

reliable capacity.
These

condensers are of -the very best make and
are not to be compared with many infe-

rior, chead condensers offered.

We guar-

antee them to please You or your money

back. The vernier

style has one sepa-

rately controlled plate which permits of

the f‘mest tuning.
REGULAR ST
plate .58¢
5 Dlate g [
plate . S .$1.28
Dlate .0005 1.35

mfd
C812—43 plate .001 mfd. 1.58

VERNIER STYLE
including Dial and Knobs

C825—14 plate 00025 mfd.
C824—26 plate .0005 mfd.
C826—46 plate .001 mfd.

OUR SPECIAL AUDIO FREQUENCY
AMPLIFYING TRANSFORMERS

C550 EBach

The rtesult of vyears of
research work and exDeri-
enced engineering. In
quality of tone and wol-
ume of sound, the things -
a transformer is built for, we guarantee it
to equal or surpass any other transformer.
Neat in appearance. Carefully made. Fully
mounted with plainly marked binding post
connections. $ to 1 ratio. Wonderful re-
sults on one, two or three steps without
‘distortion or howling. A quality item in
every respect. Not to be compared with
articles built for price only,

OUR SPECIAL SHIELDED
ANSFOR

Ca52~0 to 1 Ratw
Bach .. 5
The " same high " grade
oo style of transformer as above
enclosed in a metal case
which eompletely shields it from any out-
side magnetic influences. Very attractive
appearance and sturdy eonstruction. TFree
from howling and local disturbances.

OTHER STANDARD BRANDS AUDIO
FREQUENCY TRANSFORMERS
Tresh, clean stock in original containers.
G232 THORDARSON Ratio 3% to 1 53 40
G233 XHORDARSON Ratio 6 to 1

cme.

Radio Corp. Eaeh ..

All American 10 to 1 € ed 4.15
All Amerlcan § to 1 Shielded 4.10
All American 3 to 1 Shielded 3.85

RADIO FREQUENCY AMPLIFYING
TRANSFORMER
Tor 201A or 301A

its special design

this transformer will produce

wonderful results in any type

of regular or reflex radio frequency circuit.

While low in price we believe it equal or

superior to higher priced transformers.

TPerfect for one, two or three stages, Com-

pact, convenient form, easily mounted.

Range 175 to 600 meters. Try it. If you

are not satisfied return it and get your
money Dback.

OTHER STANDARD BRANDS RADIO
REQUENCY TRANSFORMERS
Our special—as good as any of

Dubilier. Bach

Coto. Each

Acme. Tirst stage. Each.
Acme. Second stage. Each
Acme. Third stage. Each..
Radio Corp. Each ...
All American. Each .
Erla. First stage. Each....
Erla. Second stage. Fach..
frla. Third stage. Each..
Erla. Reflex. Each

NEUTRODYNE TRANSFORMERS
C571 DTer set of three $4.
An air core transformer for use in neu-
trodyne method of reception. Can also be
used for tuned radio frequency or as a fixed
coupler with condenser across secondary.
Proper design for results and efficlency.
Green silk windings on bakelite tubes with
adjustable mounting brackets to fit most
any condenser.
NEUTRALIZING CONDENSERS
C572 Ter set of two 40c
Simple, inexpensive, effective hrecision
type. Micrometer adjustment is attainable.
Easily mounted in cireuit.
PECIAL
6573 Neutrodyne Jack. Each

LONG NOSE PLIERS

g £970 7Price..95n
The handiest

pliers for radio

Y Sz wvork. Made of
J_\ fine hardened steel.

Length, 5 in.
DIAGONAL JAW NIPPERS
C972 Price ....$1.05
For fine electrical
work, made_of hard-
ened steel. Length, 5
inches.

RN
PRWWWDA SRS,
B OIUTOIO O S
Gt rerntotataty

= FOUR-
s ] IN-ONE
Serew-
Driver
5e

G
A0
C974 Tach ... 5

Especially suitable for radio work. Will
handle any size screw used. Smaller driv-
ers nest inside larfer one and are held in

Place with screw cap. Made of steel, nickel
finished.

TINOL 0989 Ter tube..!9¢

combined solder

RO 'md flux in  handy

ﬁ form. Put a little on

the connection, heat

with a match, torch

or solder iron and you have a neat elec-
trically and mechanically perfect joint.

THE BARAWIK CO.

Chicago’s

Original
Radio Supply House
Beware of Imitators

WwWwWw americanradiohistorv com
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WITH BARA!

WIK STANDARD RADIO GOODS

VACUUM TUBES

Standard Brands—Cunningham,
Rddlonun Lvery one guaranteed
ne\\ and perfect. We will ship
bland in stock unless you speci-
(y otherwise.
GI05 Detector, TV200 €300
Toact
CI|2 Amplifier,
C301A. :
C118 5-Watt Transmitter..
€107 WD1I C11. Bach.... 5.85
cl0l wWD12 C12. Each. 5.8

C102 UV199 €209, Bach

C104 UV199 Adapter fits 199 tube to

standard socket .... 5

C108 WDI11 =ocket,

C109 WD11 Adapter. E:\ch

STANDARD TUBE
SOCKET
C140 Tach
Moulded of genuine red

brown bakelite. Binding

])()St connections. For

table or banecl mounting.

Neat and strong.

WE PAY TRANSPORTATION CHARGES EAST OF THE ROCKIES
PRESERVE THESE PAGES — ORDER FROM THEM AND SAVE MONEY

AST SERVICE — TRY

US AND BE CONVINCED

THE PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR
OUR GUARANTEE PROTECTS YOU—We handle only the best goods, carefully tested
and checked by expert radio engineers. You are assured of getting guaranteed appa-
ratus that will give superior results. And while our goods are best, our prices are low-
est. Our goods equal or surpass the claims we make for them, We do not attempt to
deceive or mislead. Our reputation for fair dealing is our most valued asset.

HOW TO ORDER—Write your Order plainly, state Article Number, Description and

Price of items wanted.

Send Postoffice or Express Money Order, Certified Check or

Bank Draft for Total of Drder Prompt Shipment is assured when these directions are

followed.

ENCLOSED DETECTOR
One of the finest crystal
detectors on the market,
supersensitive galena Ccrys-
tal enclosed in heavy glass
shield.  Quick, iti

=
positive L‘ I

adjustment. Brass parts L g

polished nickel finish. H_ =g,

C730 Each ..........89¢ S

- METAL TUBE SOCKET
q Cl146 Luch 39¢

A strong durable socket

Ir‘ for pahel or table mountins.

i & Metal tube and base. Plain-

"-..._‘h:’-:p =11y marked binding post con-

nections well insulated.
TWO AND THREE GANG SOGI(ETS

These sockets ] _.-
make It easy to
build detector 2l
and amplifier n"‘——-"'
units and make ~—'
a neat, compncr,\\ml\m'mhke job.
G147 'I'wo-gang socket
C149 Three-gang socket
199 SOCKET
C145 Tach
Moulded of high insulating
material. Sponge rubber base
prevents ringing  in tube.
Plainly marked binding post
connections. Neat and compact.

LAMENT CONTROL_ RHEOSTATS
. Bach 45¢
Lach ....52 3
Lach....B0c I, *
.953

Durable and *

real service.

lasting. High heat resist-

ing base, diam. 2% in.

Tapered polished black knob 11/” diam.
Potentiometers, Match above rheostats.

Same high grade construction.

CI51 200 ohm. Tach ....

Cl152 400 ohm. IBach
2

SUPERIDR_RHEOSTATS
C153 6 ohm. Each 69¢
CI154 20 ohm. Each ..
> C155 o0 chm. Iach ...
The finest rheostat. Smooth,
even action. Dest design, best
workmanship. Supplied with at-
tractive dial and knob. A rheostat for high
£rade sets.
Potentiometers to match above rheostats
with dial and knob.
G156 300 ohm

QUICK ACTING RHEOSTAT
Cl24 6 ohm. Ea. ..79
Cl25 15 ohm. Ta
CI26 30 ohm. I]A
Vernier adjustment at
every degree of resistance,
Pushing knob in turns off
the filament.

THREE INCH DIAL
€923 Yor 3-16 inch shaft.
Each .22¢
C924 For 4 inch “shatt.
Tach 22¢
A handsome neat locking
dial moulded in one Diece of
pohshed black composition. 180° scale
marked 0 to 100 finely engraved in con-
trasting white enamel. Diameter 3 inches.

TWO INCH DIAL
€921 Tor 3-16 inch shaft.
Each
€922 For % inch shaft.
Each 6
A handsome dial moulded in
one piece of polished black com-
position. 270° seale marked 0 to 100 finely
engraved in contrasting white enamel. Fine
for rheostat or switeh control. Diam. 2 in.

VERNIER DiIAL ADJUSTER
C941 Each ........19¢
Easny mstalled at edge
of dial, gives finest ver-
‘nier adjustment of con-
denser or inductance. &
great value. Polished black knab.

BAKELITE DIALS
C931—2 in. Diam. for
3-16 in. shaft. Bach 35¢
€932—2 in. Diam. for
14 in. shaft. Each....35¢
C933—3 in. Diam. for
3-16 in. shaft. Each..38¢
€934—3 in. Diam. for
1, in. shaft, Bach...39%¢
©935—4 {n. Diam. for % in. shaft. Ea. 48¢
Moulded in one piece of genuine bakelite
in polished black finish. Finely engraved
scale in contrasting white enamel.
grip knob that fits the fingers.
erade dials for good sets. Sizes match per-
fectly.

GALENA DETECTOR
Easy fine adjustment.
Crystal mounted in cup.
B Moulded base and knob,
Lrass parts polished
nickel finish, An un-
equaled vaiue.
C732 Tach
GREWOL CRYSTAL DETEGTOR
742 Lach
DETECTOR CRYSTALS
Galena, Arlington tested, piece {9c¢
Silicon, Arlington tested, piece 19¢
Tested, Galena, Mounted, piece 9¢
Tested, Silicon, per Diece...... 9¢
€739 Genuine million point erystal. Ta. 29c

SUPERIOR RADIO JACKS
Finest grade jacks.
Improved design. -
Best materials.
Phosphor bronze
springs. Silver con-
tact points. Nickel finish.
panels 3% to 3% in.
C390 Open eireuit.
Closedcircuit. Each
Two circuit. Each
Single circuit filament cont,
Two circuit filament cont
COMPETITOR JACKS
Open circuit. Each
388 Two circuit. FEach .. .
Well made, durable, smooth working,
nickel finished frame. Well insulated.

SUPERIDR RADIO PLUGS
C395 With set

screws for Iastenéréﬂ'
cord. Each . c
C397 Two-way — o= E
takes two pair any
style cords. Each.
Highest _grade plugs. Fit any standard

jacks. Polished round barrels.

Mount on

SUPERIOR VARIABLE

GRID RESISTANCE
C167 Each 80¢
CI68 With
denser
Eliminates hissing, clar-
ifies signals. Capacity

smoothly varied from 0 to 6 megohms by
half turn of knob. KEasily mounted on any
panel.

Cl71 ¥reshman panel mounting variable
grid leak with .00025 condenser. Each 69¢
Cl72 Durham variable grid leak with
mounting. Each Je
CI73 CRL Variable grid leak. Each SI 18

TUBULAR GRID LEAKS AND
CONDENSERS
Very convenient.
Permit of quick
change of leaks or
condensers of varying
capacity. Cut shows
leak mounted. Leaks
and condensers havs same appearance. Each
part priced separately.
C849 Grid Leak, Each
Resistances—%, 1, 1%, 2, 3, 51 and
10 megohms. Snecxfy which size is wanted.

C831 Grid and Plate Condensers. Ta. 39¢
Capacities—. 00025, .0001, .00025, .0003
mfd. Specify which size is wanted.

Mountings. Bakelite base.
Ce40 Single mounting. Each..........28¢
€842 Double mounting. Each . 47
Cg44 Triple mounting. Each

SUPERIOR INDUCTANCE SWITCH
Kach 74c

C286

Quickly and securely
nounted by drilling one
hole. Only knob and
pointer show in front of
panel. Connections can
be soldered before fast-
ening switch, making
assembly much easier.
Metal parts nickeled.
Dakelite knob and supporting base.

STANDARD BRAND LOUD SPEAKERS
AND UNITS

Murdock

Rico

Barawik with Baldwin unit
Pathe

Magnavox M1~

JMusic Master

Genuine Baldwin type C unit 5.35
Murdock Special Unit

P.!andee Table Talker

SWITCH CONTACT POINTS
Brass polished nickel finish. All
have 5 in. long size 6-32 screws
and two nuts. All Drices the same.
Dozen 15¢ Hundred $1.00
Order by Article Number.
C360 Head, 34”7 diam.; ¥” high
C362 Head, 3-18” diam.; %4” high
C363 Head, 3-16” diam.; 1-16” high
Solder Lugs to Fit Contaet Points
Also for connecting wires to
binding posts, etc.
G365 Dozen 8¢ Hundred 30c

% SWITCH LEVER STOP

Brass polished nickel finish.

386 Dozen (8¢ Hundred $1.05

SWITCH LEVERS

Very neat polished black com- ¥
position knob. Exposed metal
parts polished nickel finish, )
Fitted with panel bushing and
two set nutg. A high grade
switch

©381 14 ” Radius. Each. 15¢

INDUCTANCE SWITCH
C285 Price including
knob and dial..$!.29
Mounts switch points
and contact lever be-
\ hind panel. Only one
' hole needed to mount.
15 switch Doints, any
number of which may
. be used. Smooth wip-
ing contacts. Attractive tapered knob,

CABINETS

Fine looking cabi-
nets solidly built.
Klegant hand rub-
bed dark mahogany
finish. You will be
proud of your set
mounted in one of e
these cabinets. —— =
Hinged tops. Front rabbeted to take panels,
Panels not included. Prices are transpor-
tation paid.

Panel | Inside Dimensions | Art. |Price

Size [ High | Wide | Deep| No. | Each

$2.15

12x14”
12x21” 11357] 20%” | 10”7 | €432 |

CGZO Baldwin Loud Speaker .
. BA

RAWIK QUALITY HEADSETS

C770 Per Set, 2000 ONMS +vuuvurnrneurraraaaennnnn $3.25
These headsets have bProven on rigid tests to be one of the
very best on the market. The tone quality is exeelient with
an unusual volume, Skilled workmen make them from only
the best selected materials. The receiver cases are fine pol-
7 ished finish with polished black ear Pieces. Tabrie covered
head band comfortably and quickly fitted to the head. Sup-
plied with 5-foot cord. These sets were designed to sell for
much _higher prices than we ask, and at our price are a won-

derful bargain,
them and agree

We guarantee that you will be pleased with
that they are the best value by far yet offered.

If they don’t suit you we will cheerfully return your money.
STANDARD BRAND HEADSETS

C754 Baldwin
universal Jack

0756 Red-Head

0769 Brandes,

Type C with C75I Murdock 56, 2000
plug $10.95 .$3.59

» 3000 c752 Murdock 56, 3000

0764 Frost, 2000 ohm 3.59
l C766 Frost, 3000 ohm 4.15

60c000a 6.75 €758 Western Electric 9.50

PLATE CIRCUIT “B” BATTERIES
You can make real sav-
ings on these batteries.
Don’t pay more. We
guarantee them to equal
any on the market re-
gardless of Drice. Ab-
solutely uniform. Es-
tra long life.
CI180 Signal Corps type,
cells, 22% volts. Each .
c182 Large size, o taps
21 and 22 volts.
Cl184 Vauable Larze Navy size, 16%:{4\’3
inches 5 taps, giving range from 16% to
231 volts in 134 volt steps. Each...$1.95
C188 Combination Tapped 45 volts, 30
ceil, 13x4x3 battery. Tapped to give 45.
221/_;, 21, 19%, 18 and 168% volts. Handles
bothdetéctor’and amplifier tubes. Ea. $3.65

«B» BATTERY METER’
C189 Each .. .98¢

Reads 0 to 50 volts. Accu-
rately tells you the exact con-
dition of your B Battery. Con-
venient wateh size. FPolished
nickel case with wire lead.

STORAGE “A” BATTERY
A very high grade
battery made es-
pecially for radio
service. Guaranteed
for three years.
Pmlperly cared for |
will give many more
years of service for Stol'a
filament  lighting. Baﬂery
Made of best new
materials. Full ca-
Dacity. The best
battery buy on the market. Try one of these
batteries on your set for 10 days. If at the
end of that time you are not fully satisfied
with the battery return it and we will re-
fund the purchase price.
C194 6 volt, 40 ampere size. Each $18.75
Cl196 6 volt, 80 ampere size. Each 13.25

MECHARGER
RATTERY GHARGING REGTIFlER
Charge your battery at home over
night for a few cents. Simply con-
nect to any 110 volt 60 cycle light
socket, turn on current and recti-
™ fier " does the rest automatically.
YWill work for years without at-
4 tention.  Simple

T tonnecmom Gives
7 tapering

- charge which bat-
T* teries should

£ iy have. You can
make it pay a

. profit charging

‘your  friends’

sauto batteries.

Long connecting

cords with pair
of bhattery clips.
$12.95

G201 For 6 volt battery
C203 For 12 volt battery

HYDROMETER

C190 Tach

Accurately tells you the econdition ef
your storage battery. Helps you keep your
battery in better condition.

BATTERY CLIPS
G198 Two for
CliD onto storage battery A
terminals, lead coated. Make ——
Dositive non-corrosive contact at all times.

WIRE CONNECTING CLIPS
C199 Per dozen
Small connecting elips for
a quickly fastening leads on-
to binding posts, etc. Handy
and useful. Every radioist should have at
least a dozen.

RADIO “BAKELITE'” PANELS

Notice our very low prices on this fine
quality material. Others ask as much for
hard rubber panels which are worth much
less. We supply genuine Bakelite, Con-
densite Celeron or Formica, all of which
are materials with practically identical me-
c{\amcal chemical and electrical proper-
ties. Machines well without chipping.
Won’t warp. Waterproof. Highest me-
chanical and dielectric strength. Attractive
natural polished black finish which can be
sanded and oiled.

Panel | 3" thick |3-16"thick| %" thick
poize i art. Art,

™ |No. Price|No. Price|No. Price
6x 7 |1C450 $0.57|C460 $0.87{C470
6x10% 5

Tx14  |C4i

7x18

7x21

Tx24

9x14

12x14 b

12521 'C456 3.62.C466 5.35 0476

RUBBER COMPOUND PANELS
Made of a special compound having a rub-
ber base. Equal in appearance and in all
essential points to any other class . of
panels. TFine smooth polished finish. Can
be drilled or cut without ¢hipping. Guar-
anteed not to warp and to be a perfect
insulator for radio use. Smooth, clean

T};;ckness 3/16 inch. Size given
(VlU .$ .88 C484 7x18...$1.60
7x12...71.05 €485 7x21...$|.85
€483 7x14... (.22 C486 7x24... 2.10

Chicago’s  Original

Radio Supply House
Beware of Imitators

THE BARAWIK CO.
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——> Fine Lenses
without close adjustment
are worthless!

Why cripple your radio set

with poor filament control?

VERY seaman knows that a binocular

cannot bring in distance clearly unless
focused with extreme care. It is the last frac-
tional turn of the adjusting screw, perhaps
A 7 N the width of a hair, that brings the distant
PERFECT FILAMENT CONTRQL object within the range of clear vision. The
7 slightest turn, either way, makes a blurred,
distorted image. '

Retail Price, $1.85
In Canada, $2.50
Postage 10c

The same is true of radio sets. The finest
detector tube cannot bring in distance clearly
without ultra-fine filament control. The

" 5 . .
g Perfect Control Un1ve.rsal Bradleystat perf.or.ms this delicate
‘ operation with utmost precision. The gradual
If you want toextend the range of your radio set, . . .
improve reception and get louder signals, learn ac.lluStment .Of the .BradleYSta.t knob brlng§ in
about Bradleystat by mailing the coupon below. distant stations without noise or distortion.
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Every fine radio set deserves a Bradleystat.
Are you getting the best out of your set,
today? Try a Universal Bradleystat.

ltrigControlling Apparatus
287 Greenfield Ave. Milwaukee, Wis.

Manufacturers of graphite disc rheostats for over 20 years.

Allen-Bradley Co.,
287 Greenfield Ave., Milwaukee, Wis.

I would like to know more about the Bradleystat and why
it improves radio reception.

Line
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2 A. GERNSBACK—Editor and Publisher [__—=
ROBERT E. LACAULT, Associate Editor f;

EDITORIAL AND GENERAL OFFIGES, 53 PARK PLACE, NEW YURK

JANUARY, 1924

What Broadcasting Needs

By H. GERNSBACK

AVE you taken note lately that the quality of broadcasting
has diminished somewhat? It is almost impossible these
days to get a first-class artist to broadcast. If you have
wondered why this is so, you may stop wondering right
now, and take yourself severely to task. The fault is all

your own for a very simple reason: Recently, Eddie Cantor, an
actor of no mean standing, broadcast a very hne selection from a
well known station in New York. The next morning he received an
avalanche of mail—yes, he did not! As a matter of fact, he did not
receive a single, solitary postal card. Imagine how pleased he was.
And he is no exception. The public is becoming so used to radio
that it takes it for granted, never thinking that the artist, very likely,
is not paid for his work., Broadcast listeners should be aware of the
fact that artists are not going to continue broadcasting to an unappre-
ciative public. At best, broadcasting is a thankless job. You render
2 selection into a lifeless microphone transmitter, and at the end of
the performance the artist does not even get applause. He might
just as well perform in the Sahara Desert for all the personal satis-
faction he gets. Then the next morning, if he does not receive even
a single letter thanking him for his work he is not likely to broadcast
soon again.

It is absolutely essential that broadcast listeners make an effort
to show their appreciation of the artist’s work in some way. If
vou are near the station, telephone, and if you find that the line
is busy, send a letter or a postal card to the artist and thank him.
This is the very least you can do, owing to the fact that the service
costs you nothing in the first place. Your letter of applause
to the broadeasting station will not only please the performer, but
it will also inform the broadcasting station that it is doing a worth
while scrvice.

During July of this year there were 581 broadcasting stations.
At this writing, there are approximately 567 in other words, a net
decrease of 14 stations. If broadcasting interests you and if you
have the radio industry at heart, telephone or mail your applause as
often as you can. A number of concerns are now getting out
applause cards, which is a very good idea. It costs only a cent to
mail these out and we hope to see them universally adopted in the
very near future. -

Almost every day we are in receipt of letters from broadcast
listeners who complain of commercial ship and shore radio stations
which handle traffic on 430 meters. The complaint seems justifed
because such traffic, it would seem. could be handled just as well
on 600 meters. Furthermore, there also seems to be an excessive
amount of testing going on at the lower wave-lengths. This,
of course, interferes greatly with the reception of radio broadcast
programs and many of our readers are wondering if the Depart-
ment of Commerce could not assist in improving these conditions
by ruling that ship and shore stations, particularly those using
spark transmitters. should work on the 600-meter wave-length
during broadcast hours, and on 450 meters, only when necessary.

One of the greatest nuisances today in radio broadcast recep-
tion is the pause when a broadcasting station is on the air, but
does not transmit. For instance: You try to get a certain station
which vou know is on the air. An artist has just finished a selec-
tion and the announcer has given the name of the artist and the
selection just rendered and concludes his statement with: “Artist
<0 and so will render a new selection in a few minutes.” Mean-
while, someone a thousand miles off is trying to get this particular
station. He frantically moves his dials too and fro; although he
may et the carrier wave he is not sure that this is the station
sought, because there is no way of telling whether the station has
been finally and definitely located. It seems that such a condition
could be overcome without great expense by our broadcasting sta-

tions. We know of one station that used to have a metronome
which the announcer started the second the station stopped sending.
You could hear the ticks plainly and the listener-in knew that this
station was still operating. We suggest that broadcast stations in
general adopt some sort of mechanical appliance to keep their
fisteners informed during intermissions. One suggestion is a single
stroke bell placed near the microphone, which bell might be sounded
once or twice a second. This system would be very simple, because
the different stations could use different sounds. There are any
number of variations and differences in musical sounds that any
clever electrician could rig up in a few hours’ time; thus each siation
could have its own earmarks.

We would also suggest that stations use an automatic transmitter to
send their call letters slowly in code. This can easily be accomplished
by using an instrument someéwhat similar to an omnigraph which
would enable distant listeners to read the letters in code. The whole
apparatus operating a buzzer might be placed in front of the micro-
phone, or better yet, operate the oscillator tubes on the transmitter
as this would increase the range.

While we are about it, why do some broadcasting station an-
rouncers fail to designate their station’s call letters at the end of
each selection? The other night, the writer, with infinite trouble,
finally located what proved to be a DX station, but he had to wait
through the rendition of at least four selections before the an-
nouncer finally thought to state the station’s name. This happened
to be a Philadelphia station, and such practices are, of course,
inexcusable. The advertising that such a particular station gets
from long distance listeners 1s destroyed at once because not every
listener-in has the time to wait, and often if he does have the time.
atmospheric conditions may make it impossible to understand the
infrequent announcements of the station.

Also, some of the announcers are very careless in announcing.
Numerous broadcast listeners in Cuba complain that they are un-
able to determine what broadcasting station they are receiving.
since most of the stations they receive from are weak. and it is
often very difficult to understand voice transmission. If the sug-
gestion given above, namely, to designate the station between selec-
tions with different sounding gongs, is adopted, this will help
a great deal, for even if the DX listener does not understand
correctly the call letters of the station, he can check himself up by
listening for the next intermission.

Certain stations are in the habit of reading off a quantity of tele-
grams and messages received by them, all of which are practically
the same in their wording and most of them are of no interest
to the listeners. Broadcasting stations should discontinue such
practice and merely thank the senders as a body for their kind-
aess. In nearly all instances, the listeners grow tired of hearing these
telegrams read and tune in to another station.

Many broadcast listeners would like to receive long distance sta-
tions, but due to local interference they never havea good opportunity.
Tt is suggested that the United States be divided into its time sec-
tions: Fastern Standard Time (E.S.T.), Central Standard Time
(C.S.T.), Mountain Standard Time (M.S.T.) and Western Stand-
ard Time (W.S.T.). Then let all broadcasting stations in one
zone (E.S.T. for instance) cease transmitting for one night at
10:30. Then the listeners in this zone could listen for the DX
stations. The next night all stations in the next zone (C.S.T)
would shut down at 9:30. The following night stations in zone
(M.S.T.) should cease broadcasting from 8:30 to 9:30 and in
(W.S.T.) from 7:30 to 8:30. This would give the whole country
a chance to listen in for DX stations, which is not possible today with
simple receiving sets.

865

WwWwWw americanradiohistorv com


www.americanradiohistory.com

Radio News for January, 1924

Wired Radio Saves the Taxpaver Money

By CAPTAIN H. W. WEBBE, Member A. (. E. E.*

Wired radio is being used daily by some large lighting companies t> furnish their subscribers with musical
be apparent after reading this interesting article

programs and the like.

The advantages of the system wili

by Capt. Webbe,

W

Employing Wired Radio As Means of Communication Between the Butts and Firing Line in a Recent National Rifle Contest Proved Far Superior to
the Usual Line Telephone System. Loud Speakers Enabled All of the Men in the Butts to Hear the Spoken Word from the Firing Line.

DEMONSTRATION was given at
Caimp Perry, during the National
Rifle Matches, whereby a radio prin-
ciple, wired wireless, and loud speak-
ers, took the place of telephone oper-
ators in handling the targets onthe range. The
demonstration was given September 27,
before Assistant Secretary of War Davis,
Senator Brookhart and other officials of
the Government. The significance of this
demonstration may be judged—when one
considers that $11,000 is the cost of labor
to operate the communication system for
one month during the matches. By the
use of wired wireless and loud speakers,
over $7,000 of this running expense is
eliminated. The writer sees in this a step
forward in putting radio telephony to
work. The radiophone up to date has
acted the part of an entertainer. The
public has been so enthralled with the
pleasure it has rendered that they have
been slow in demanding of it a more utili-
tarian mission. At Camp Perry it will
be made to take the place of 50 men; 50
labor units relieved for other work.
HOW A RIFLE RANGE IS OPERATED

A word or so as to how a large rifle
range is operated. Camp Perry, which is
the largest range in the country, com-
pares favorably with the great ranges of
the world. It has 250 targets. Next year
it will have over 300 targets and a firing
line a mile in length. Every 10 targets
have a telephone line with an operator
at the firing point and another at the
targets. Their job is to keep down con-
gestion owing to disputes over marking
the targets. They repeat the calls and
instructions of the range officer between
the ‘two points. The telephone is in
continual use during the entire day. So
important is its mission that an interrup-

*Professor Military Conumunications, For=
merly of Ohio State University.

tion of telephone service holds up the
firing. :

Fifty thousand feet of wire is used over
ground on the range and an underground
cable system costing $30,000 is used. The
latter continually gives trouble due to
moisture. This year in view of the =nor-
mous attendance the mere delay in ring-
ing up of the field magneto telephone
caused the schedule to run over into the
noon hour. It was due to this that the
writer, who was in charge of the signal

work on the range, began to think of a
more adequate means of handling the
traffic.
RADIO TO THE FORE
The first idea to afford relief was to
try out radio. Having no radio equip-
ment on hand we applied to a Toledo
concern for the loan of transmitting ap-
paratus. Not having much faith in the
propositien they finally consented to turnp
over two receiving sets with the sug-
(Continued on page 981)
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The Dfficials Who Assisted at the Demonstration of the Wired Radic Communication Scheme, From

Left to Right They Are:

Captain H. W. Webbe, Asst. Secretary of War Dwight P. Davis, Colonej

C. E. Stodter, General Glen H. Phillips and Senator Smith W. Brookhart, of Iowa,
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Shall We Bave a Federal
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‘Radio Tax?

By RAYMOND FRANCIS YATES

This article contains one of the most

‘their opinions regarding it.

S — e e

If All the Broadcast Listeners Were Willing to Pay a Few Cents Monthly, the Best Artists Could Be
Money Already Spent for Cards and Letters to Acknowledge the Reception of Programs Represents a

nomic curiosity. It holds out the
same interest for the economist that
a two-legged calf holds for the biologist.

The radio problem is a federal problem.
The very nature of radio makes it so. Any
broadcasting station, no matter what its
power, is an inter-state proposition. Radio
has no respect for boundary lines, na-
tional or international, and the program
of any station is the property of the
nation. A station cannot be a state affair
no matter how hard it tries. The purc
universalism of radio to say nothing of
the more complicated angics of the prob-
lems, demands that we have federal con-
trol. Radio broadcasting means enter-
tainment and cducation for the masses
and consequently it takes on a national
aspect.

Radio broadcasters are drifting they
know not where. Broadcasting proved to
be a mirage for many of those who
jumped into it without thinking of the
consequences. Today they have on their
hands expensive establishments requir-
ing large sums of money for upkecep.

1f we werc to buy an automobile, and the
manufacturer of that automobile obli-
gated himself to supply us with gasoline
and oil for an indefinite period we would
have a situation somewhat akin to that of
radio broadcasting as it stands today. Now, if
our automobile manufacturer would sell
cars so fast that his profit would be of great
enough volume, he might be able to carry

BROADCASTING is a sort of eco-

out this program for two or three or
possibly ten years, but a time would
eventually be reached when the sales
would strike the saturation mark and
naturally fall off, leaving him in a posi-
tion where he would have to eat into the
huge profits that came during the years
of prosperity. He would suddenly find
himself faced with a situation that would
eventually bring about his financial ruin.

FINANCING B_ROADCASTING

Today our radio manufacturers are
selling enormous quantities of radio
cquipment and part of the profits result-
ing {from the sale of this equipment arc
used to support broadcasting programs.
In the meantimé the country is rapidly
becoming filled with receiving instru-
ments. Perhaps in another three or four
years there will be as many as 15,000,000
receiving sets in the United States, if the
present sales records are maintained, 15,-
000,000 receiving sets distributed through-
out this country would bring it danger-
cusly close to.the absolute saturation
point.  Should broadcasting be able to sup-
port itself until that situation is reached
_a feat which now scems doubtful—our
manufacturers would be absolutely unable to
carry on and broadcasting would have to
pass into other hands.

It goes without saying that those who
are shouldering the responsibility of
broadcasting are entitled to some revenue,
but under what method are they going to

wWWwW americanradiohistorv.com

practical suggestions we have heard to put broadcasting on a commercial
basis. The plan outlined by Mr. Yates seems quite practicable, and we shall be glad to receive from our readers

Engaged to Perform for the Radio Audience.
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The

Huge Sum Which Might Be Employed for This
Purpose, If Uncle Sam Could Take Care of the Distribution.

collect it? They have a moral right to
charge for their programs, but as yet
there is no way in which they can collect.
They are not so much in love with the
“dear public” that they are giving this
entertainment out of the kindness of their
hearts. .

As the situation appears now, there is
only onc plan that can give to space
broadcasting a permanent place regard-
less of other devclopments technical or
otherwise. The writer refers to a Fed-
cral tax system for the maintenance of
space broadcasting. Now the word tax
is quite distasteful to the majority. So
many taxes have had to be met since the
war that any additions are scorned. Per-
haps we have misnamed this particular
kind of revenue. It would not really be
a tax, but rather a fee collected by a re-
sponsible party (The Federal Govern-
ment) and distributed as nceded to broad-
casting stations operated by the Government
located in the various zones throughout the
country and supported hy small re-broad-
casters who would make the program
available to everyonc with a receiving
set, no matter how elaborate or how mod-
cst. Every fair-minded person who en-
jovs radio could not have any objection
to the Government acting in their inter-
ests and taking upon itself the respon-
sibility of collecting a small fee and plac-
ing it in a broadcasting budget for the

(Continued on page 976)
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Pionheer Pathfinders of Radio

Y

HE last few years have ushered in a
period which may, in the future, be
called the “radio era.” The radio art
had been making steady and consistent
progress previous to the present time,
but few people were aware of it. The war
brought it a little more to the fnre, but
even that was not sufficient to call the atten-
tion of a mass of people to such a tremen-
dous achievement as radio. Suddenly, how-
ever, the attention of the
public was forcibly brought

By JESSE MARSTEN

The pioneer experimenters in radio are not well known to the general public. A
their contributions to this science, there would be no broadcasting today.

widely known and respected by the radio
following public, whereas such truly scien-
tific geniuses as Faraday and Maxwell, with-
out whose works radio might not be in its
present stage of progress, are practically
ucknown to most people.

Such a condition may be partially attrib-
uted to a peculiar characteristic of human
beings, namely, the habit of taking things
for granted. They speak very glibly today

Without their knowledge and

S

ment be if such fundamental ideas are con-
ceived when the ground has not been cleared
away, and the tools are of the very crudest
order. The basic idea of radio was con-
ceived at such a time.

Radio is essentially an electrical subject,
hence it might be argued that the real! radio
pioneers are identical with the founders of
electrical science. But if we followed this
line of reasoning we should have to go back

to the early philosophers as

to its existence. It was like
a shock. Radio had pro-
gressed to the point where it
could entertain. Pub-
lic interest followed as a
matter of course. Two years
ago radio was unknown, to-
day it is a household word.
Then its advocates numbered
in the thousands, today they
must be counted in the mil-
lions.

Whatever has a popular
appeal is bound to be ex-
ploited. In fact popular ap-
peal is often developed or
manufactured in order to
create a market for exploi-
tation. Radio is no excep-
tion in spite of the fact that
it is a highly technical and
scientific industry. The rise
of legions of radio manufac-
turers is too well known to
dwell upon at any great
length. What it is desired
to emphasize, however, is
that the radio following pub-
lic was confronted by a mass
of names of men associated
with these various enter-
prises, men who were sup-
posed to be the guiding lights
of radio progress. A few
of these are prominently as-
sociated with the progress of
radio science, a ridiculously
small percentage, however.
The rest are of secondary
and less importance who
shine by the light of the
present radio conflagration.
These latter, self-styled ex-
perts. have foisted upon the
public “invention” after “in-
vention,” “hyper-super-infra”
circuits of all descriptions
and what not. The public, thrust in the
heart of a scientific movement of which
it has little or no knowledge, is unable to
separate the chaff from the wheat, and re-
gards these radio poseurs as prophets. It
has little knowledge of what laborious work
is required to bring an art to such an ad-
vanced stage as radio has now reached. It
does not know that constant research by well
trained engineers and scientists is the price
of such progress.

Yet. if it be hard for the public to dis-
tinguish those who are today instrumental
in advancing the art of radio as against those
self-adverticing imposters, how much more
_difficult must it be for them to know those
who have laid the foundations of this re-
markable art. It is disheartening, to say the
least, that a man with little or no scientific
achievement who is exploited in the news-
papers as the inventive genius who devel-
oped the “Infra-X circuit,” should be

e

the original founders of
every science. In consid-
ering the question of tracisg
radio back to the original
pioneers who laid the foun-
dation for the modern devel-
opments of the art, there-
fore, it is necessary to make
a definite starting point.
Such a starting point may
well be the beginning of tae
electro-magnetic theory of
light.

I
MICHAEL FARADAY

EXPERIMENTER PaRr
EXCELLENCE

Radio communication is
essentially an electric wave
phenomenon. The birth of
radio may, therefore, be said
to date from the time clec-
tric phenomena were coupled
with wave phenomena. Such
a coupling in the early nine-
teenth century was not a sim-
ple matter. At that tine
light, heat and sound were
the chief wave phenomena
known. Electricity was a
manifestation of energy en-
tirely dissociated from any
of these wave types of en-
ergy. In fact it was only in
1800-that a source of steady
current was obtained, and
this was the Voltaic cell.
Chemical energy was the
one ‘type of energy to which
eléctricity might be referred.
Alternating current did not
exist for the scientists; the
capacity currents were ou-

Michael Faraday, From An Old Painting.

of radio waves, electro-magnetic theory of
light, displacement currents and so cn, as
though, like instincts this knowledge was
born with the individual. They take these
ideas as they take everything else—for
granted, without giving much consideration
to them. Yet these ideas are relatively new
and have not been with us forever. Only
a short time ago these ideas, which are the
very heart of radio, were unknown. They
had to be conceived and developed in
fertile minds. There is nothing about such a
process which should be taken for granted.

The conception and formulation of any
fundamental scientific idea or law is a mat-
ter requiring the highest order of intellect
under any circumstances. When the grourid
has been cleared and the view is clear and
open and the necessary tools are available,
the task is considerably easier, but even
then it is a task only for the finest nminds.
How much greater, then, must the achieve-

www americanradiohistorv com

of the question. How coulc
electricity he compared with
wave motion with so little

data on hand? Yet such a reference was

made. The association of light and electric-
ity, or, better still, of wave motion and elec-
tricity, was practically a pure idea, a colossa’
speculation of a human mind. The identifica-
tion of light and electricity as similar wave
phenomena was made by Michael Faraday in
1845. It was an idea with practically no
experimental proof, a “Shadow of specula-
tion” as Faraday himself put it.

It is irteresting to obtain some idea of
the educational background which Faraday
had. He was born in 1791 of very poor
parents, his father being a blacksmith. All
the schooling which he had was crowded in the
few years up to the age of 13, in which time
it is obvious that not very much prepara-
tion could be obtained for a rigorous scien-
tific life. At 13 he was taken out of school
and apprenticed to a bookseller and book-
binder as an errand boy. It was here that

(Continued on page 972)
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Radio Programs from U. S. Are Re-Broadcast in Hawaii

TELEPHONE LINE

' S0
CITY OF HONOLULU 12 Mi. LONG ‘\

Radio Listeners in the Hawaiian Islands Have for Some
Time Had the Pleasure of Listening to Programs From

U. S. A.” Re-Broadcast From the Station of the Honolulu HONOLULU
“Advertiser.” Usually These Programs Come From XHJ

and KFI1, Both in Los Angeles and Both Equipped With { KOKO READ

Western Electric 500-Watt Transmitters On the Night H i

of September 2, a New Record Was Made With the Re- N ]

Broadcasting of a Late Program from WHB, at Kansas 3} g A
City. The Re-Broadcasting Arrangement is as Follows: 5 I
At the Koko Head Station, Twelve Miles From Hono- § . §

lulu, is a Receiver Consisting of Three Stages of Radio poamars
Frequency and a Standard Short Wave Set, Fed From a r ’
Beverage Antenna. The Signal is Then Amplified at fo..  SI58
Audio Frequency and Passed Through Twelve Miles of
Telephone Line to the City of Honolulu, Where it is
Put Into the Modulating Circuit of the Honolulu “Adver- <
tiser’s” Transmitter (KGU). The Distant Signal Thus 4

Actuates the Local Station.

RECEIVING STATION
AT KOKO HEAD

BEVERAGE
ANTENNA

RADIO ) -
FREQUENCY e i 1 '
AMPLIFIER . AuDIO | SR {;;’—-_J.’;w;-; s WL

8 z j FREOUENCY ) 'é ,&??j}k,{ - é‘f‘,_ o3 Fin s P 4 G

A Tk »34‘45;"“ »
e d }V lle‘séﬁgo "/’2‘ v ﬁﬂ‘{;aa d
nfo
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The Radio Police Car

By ARMSTRONG PERRY

During his trip in England, the author visited Scotland Yérd, the English police department, and describes
in this article the new radio cars employed by the British slemths in their war against crime,

L W

{ COTLAND YARD is the world-fa-

mous police headquarters of Lon-
Noted for its effi-

don, England.

ciency, it nevertheless exhibits the

consérvatism typical of the British,
so when Scotland Yard adopted radio as
a means of controlling highway traffic it
cculd safely be assumed that radio had
“arrived” as an auxiliary in police activi-
ties. )

The radio man at the Yard is G. A. H.
Wootton, A. M. I. E. E, of the Engineer-
ing Section. Mr. Wootton has been in
charge of the electrical appliances at the
Yard for many years and much of the
equipment is of his invention. One of
his little jobs is to see that batteries for

the police lamps are kept in order. They -

are storage batteries, or ‘“accumulators,”
as they call them over there. There are
7.000 of them and the whole lot has to be
charged every three days. A police lamp
must function reliably. It cannot be per-
mitted to die just at the critical moment
when a Jack-the-Ripper is to be caught
in the act. It was.put up to Mr. Woot-
ton several years ago to make sure that
no lamp failed at an inopportune time or
lit up uninvited when its attached Bobby
was sitting with a housemaid in a quiet
nook beyond the range of the street lamp.
~No such unfortunate incident has ever oc-
curred since. The officers may wear the
enamel! off their black lanterns by using
them for buffers between ‘their backs and
the stone walls they lean on, and bend
them into nondescript masses of tin by
sitting on them, but so long as the me-
chanical elements of the lamp permit of
a proper contact between an unbroken
Jbulb and the battery, the “juice” will not be
found wanting. : '

It is a joyous experience to see the lit-
tle accumulators pass through the charg-
ing station. If the visitors ask why dry
.cells are not used, Mr. Wootton explains
patiently that in exhaustive tests the acid
battery, without jelly or other thickening
to make it spill-proof, has proven itself

Two Views of the English Police Autemobile,

Shewing How the Frame Supporting the Aerial
May Be Folded to Pass Under Low ' Bridges,
Trees, Etc.
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the only one worthy of implicit trust. The

glass cells of the accumulators are fitted with
a patented device that keeps the acid where
it belongs even when the lamp is stand-
ing or its head. The accumulators come
down to the charging room on a specizl
elevator, all placed in receptacles that hold
just so many. They are quickly trans-
ferred from these to the patented charg-
ing racks, where they stand on glass
shelves that project just far enough so
that any acid that may ooze from the cells
drips into-a trough on the floor. The
cells are snapped into place under contact
points held firmly by springs. By a slight
rocking motion the contacts can be pol-
ished bright. All that are on the same
circuit are in series, but the removal of
one or more does not break the circuit,
tor the contact points automatically drop
to the line and close it. Dimly-glowing
incandescent lamps at the ends of the
racks serve as resistances and an autc-
matic device keeps the amperage down to
the proper value, no matter what else
may go wrong. 1 g e

Since the cells are made of glass, a “sick”
positive or negative plate can be seen at
a glance. If badly sulphated, the battery
is removed to the hospital rack where it
is charged and discharged until the coat-
ing of the plates disappears. -If incur-
able, a plate can be slipped out and a
new one inserted in a moment. .

(Continued on bage 934)
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The New Arlington Tube Transmitter
' By CHARLES SPEAKER, R. E. Navy Dept. |

% The old spark transmitter of NAA has been dismantled, and replaced by a 10-KW. Vacuum tube trans- %
g mitter. The 300-cycle note of the former set is greatly missed by all the old timers.

To the Left Are Shown the Giant Rotary Spark
Gap, a Part of Arlington’s Old Spark Trans-
mitter, and One of the Twe Vacuum Tubes
Used in the New C.W. Transmitter, Front and
Rear Views of Which Are Shown Above.

OR many years the 2650-meter Naval

Obhservatory time signal dashes and

press. news service irom the Naval
Radio Station at Arlington, Virginia, have
heen sent out by the famous old Fessenden
spark set known throughout the world as
NAA. To many amateurs and radio engi-
neers mention of the Arlington spark brings
memories of the old days of wresting
with the code. Recently this first great
milestone in  high-power radio trans-
mitting progress has been relieved of its duty
of guiding the mariner by furnishing chron-
bmeter check and has been given the rest
that is due old age. The faithiul old
spark s standing by until plans are com-
pleted for its removal from the corner of
the Arlington station where it has been for
years, ' Fig. 1 is a photograph of the really
wonderful synchronous gap whose ternific
roar and crashing blue flame will never
"be forgotten by those who have been for-

*Released by permission of the Director of Naval Intelligence. ¢ (Continued on page 926)
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Some Suggestions for Radlg Beginners

By BERNARD STEINMETZ

WO SIS RO e

When a2 Long
Acrial Such as
the One Shown
Above is Used in
a City Where Sev-
eral Broadcasting
Stations are Oper-
ating - Simultane-
ously, It Is Diffi-
cult to Eliminate
the Unwanted
Ones, and the Re-
sults Are Pictured
ont the Left.
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URING the past few months a number
of acquaintances have installed broad-
cast receivers in their homes, and
like good friends they have called on me
for help ever since. Looking after these
troubles has proved to be an educational
treat to me, for it has given me an
insight into some of the beginner’s diffi-
culties, and the errors he is apt to. make.
It is my object, therefore, to describe the
particular troubles as I found them in my
experience with these novices, point out
the symptoms, and explain how they may
be easily remedied and why, At the same
time some practical advice and pointers
in the operation of receivers will be given
which should enable broadcast listeners
to get the maximum benefit from thexr
receiving sets.

LOCATION IS IMPORTANT FACTOR

One of the greatest difficulties which
novices experience is that of separating
broadcasting stations. Althcugh broad-
casting stations are separated by as much
as 40 amd 50 meters, yet they interfere

-with each other so that numerous broad-

cast listeners are unable to enjoy their

reception, “I hear two stations at the

same time, how can 1 elimisate one of

them?” is a constant question. There
(Conttnued on page 934)
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s (in a Broadcasting

By JESSE MARSTEN

EOPLE are invariably awed when enormous mag-
nitudes are brought into play. Thus, tremendous
wealth incites more wonder than the most ahject
poverty, though it is logical to expect abject pov-
erty existing side by side with abnormal wealth
to be an equal source of wonder. Again the onrush of
a tremendous waterfall amazes people, often not so
much because of the natural beauty of the fall as that,
as advertisements might put it, “these falls light the homes

. of five states, iurnish the power to run all the raiiroads

within a radius of so many hundreds of miles, furnish
the power for all factories and industries in these states,
help mine one-third the coal output of the country,” and
so on. Yet few people pause to marvel, or think that

“there is ar all any cause for marveling, at the minute

amount of energy in the light of a little candle which
throws its beams so far, or the microscopic amount of en-
ergy in a whisper which the ear so readily detects.
The explanation of this may perhaps be found in the
natural appeal of the spectacular, and large magnitudes
are spectacular.
OUR MEANS OF INTELLIGENCE

Yet when it comes to the matter of transmitting -or
communicating intelligence, which is one of the most
important functions of modern life, we have to fall back
primarily on almost infinitesimal sources of energy. Thus
the chief organs for the tramsmission and reception of

_intelligence hetween human beings are the mouth (vocal

~of a light wave is enormous in comparison.-

organs), the eye, and the ear. Each of these organs gives
rise to, or is actuated by minute amounts of energy. The

‘light energy in a small candle may be of the order of

hundredths of a watt, vet the eye can detect this light
many blocks away, even after the greater part of the
light has been frittered away by absorption, refraction
aund reflection. The mouth in voicing a sound produces
a displacement of the air so small that the wave-length

microscopic energy contained in the motion of the air is
sufficient to actuate the ear, which hears the sound, a
splendid illustration, by the way. of the frugal and effi-
cient manner in which Nature operates. The farsight-
edness of such an arrangement is apparent when you
consider the effect of a one-hour talk on a speaker. Flem-
ing states that the sound wave energy generated by a
man speaking for one hour in a normal tone is of the
order of 20 foot-pounds. This is as much energy as is
expanded in moving a weight of one pound through a dis-
tance of 20 fcet, which is hardly felt by a normal man.
Yet after talking for one hour a man is very much ex-
hausted. If the ear were an organ which required con-
siderable amounts of energy to actuate it, people might
not be able to talk steadily for more than a few minutes
without tiring, assuming a proportional effect on the ner-
vous system—a state of affairs which many people might
consider desirable. :

Yet the

500 7

IN WATTS

POWER

WHY CONSIDERABLE ENERGY IS NECESSARY

Although in the communication of intelligence our
organs of speech, sight aund hearing require only
minute amounts of emergy, vet in the actual transmission
of this intelligence over distances it is necessary to aug-
ment this energy. The reason is that in the actual process
of transmission the original emergy coutent diminishes,
due to a number of causes, and by the time it reaches
its. destination the euergy may be so-low that it cannot
actuate the organs of sight or hearing. Thus, consider
a source of light which sends out its beams m all di-
vections. The entire light energy is distributed over a

comparatively small amount of space in the region di-

rectly near the light. However, at a distance away, the
energy has to distribute itself -over a much larger volume
of space, as a result of which each.unit volume receives
less energy than the same volume near the light. In
other words the light mtensity falls off as the distance
from the light source increases. Furthermore, in the
course of their travels the light beams meet with many
obstacles which absorb or reflect some of them, thus
more of the energy i lost in this way. The same things
happen to a sound wave as it travels over a distance.
Thus. it is sometimes necessary to ingrease the origiual
source’s- energy in order that it reaches its destination
with sufficient intensity to actuate the receiving mech-
anism, be it eye or car. )

COMMUNICATION BY RADIO

One of the latest and most novel forms of communi
cation is that of: radio broadcasting. In this system of
communication, which is a one-way system, that is,
intelligence is communicated in only one direction, namely
from the broadcasting station to innumerable receiving
stations, the intelligence, which may be concert, song, lec-
ture, or talk or music of any kind, is transmitted throuch
space from a central point. This energy is sufficient to
actuate receiving mechanisms within a radius of ‘several
hundred miles and under favorable conditions with suffi-
cient power within a radius of thousands of miles. This
energy, which is thus transmitted through space in the
form of electric waves, is subject to the same diminution
or aftenuation, as it is called, through dispersion, absorg-
tion and reflection as light and sound waves. The orig-
inal energy, as for example the energy in the sound waves
generated by a speaker is imicroscopic, the ultimately re-
ceived energy as received by the listener is likewise
minute. By what process is it possible to distribute this

original energy, almost infinitesimal to millions of lis-

teners over distances of hundreds of miles? The
answer is given in the preceding paragraph: am-
plification. Thus while at the start and end of

our communication system we have dealt with
tmy amounts of energy, in between we have.
{(Continued on page 928)
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Good Idea as to Energy Values in Broadcast Transmission and Reception. The Voice Waves, a Matter of a
Vibrations of Much Greater Magnitude in the Speech and Power Amplifiers and Increased
An Immetise Amount of This Enerzy of the Radio Waves is Dissipated in
Again Increased By Its Passage Thraugh Amplifiers. )
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A Broadcasting Station De Luxe

By W. A. KiMBALL

A DESCRIPTION OF COL. GREEN'S STATION WMAP

Broadcast Station
WMAF Owned by Col-
onel Green, and on His
Estate at Round Hills,
Mass., Has Created Consid-
erable Interestt The Accom-
panying Photos Show the Mas
sive Towers That Support the
Antenna, the Station . Which
Houses the Transmitter and the
Interior of the Same Giving a
View of the Western Electric 500-
Watt Set. The Water Tower
Shown Above Has a Multitude of
Loud Speakers Mounted on the
Roof Which Reproduce With Great
Volume the Programs Rendered at This
Station.

HE Round Hills Radic® Corporation
near New Bedford, Mass., is daily giv-

ing a broadcasting program, free to all

who care to listen, from the wonderful gri-
vate station of Colonel Green, listed ameng
the many stations as WMAF.

The people of New Bedford and vicinity
are particularly fortunate to have such a
benefactor in their midst and they hear the
very best of talent every evening during the
week at no cost. Hundreds af parties are

parked around the amolifying horns every
evening. _
As there is no trolley line to this statwon.

|

= \J)
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it is necessary to travel by auto out of New

Bedford, about 10 miles. To give this pro-
gram tc the people of the city who have no
automobiles, the city has installed a smaller
station at Buttonwood Park and the public
can get the evening program almost from the
front porches of homes in this section.
For those living farthest away there are trol-
ley cars which are easily accessible to the
Park. - _

The Station at Round Hills is a Western
Electric 500-watt affair, with four stages of
amplification. The American Telephone and
Telegraph Co., of New York City, has ar-
ranged to transmit the programs rendered
at its station WEAF over its telephone lines
to Round Hills, where the speech and music
w ill cortrol the radio output just as if the
artists were in the adjoining room. In this
circuit there are five stages of amplification
ar New York, two stages at each of the
three peints enroute and with the four stages
of amplification at Round Hils there is a
total of 15 stages before the public gets the
program.

When a program. is to be rendered at
Round Hills, power is thrown on the set and
the wave-length and antenna current are
checked. The announcer gets a signal that all
is ready and makes 2 final ccnnection with
the microphone and then introduces the
performer at New York ¥4 the audience at
Round Hills. A control operator at Round
Hills listens to the program through a head-

i (Continued on page 328)
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Radio Events In Pictures

6

ORI

Baby Peggy, a Mil-

lion Dollar Screen

Star, and One of the Most
Popular - Child Actors,
Gets' Her First Radio
Treat. Baby Peggy Didn’t
Register Much While the
Classical Number Was on
the Air, But as Soon as
WEAF Let Out Jazz Strain-
She Gave a Distinct “0-0O
oh” and Then the Camera-
man Snapped. © Foto Topics.
The Problem of Interference
Caused By the Squeals and
Howls That Are Sent Out
Through the Air By Neigh-
boring Regenerative Sets Has
Becomes Acute, and People
Are: Hoping That Legislation
Will Soon Be Enacted That Will
Prohibit the Use of All Setz That
Radiate, The Pilan Followed by
a Number of Radio Fans in the
East is Original, if Nothing Else.
The Annoying Party is Warned
and if the Person Still Persists in
Causing Unnecessary Squeats,
His -Aerial is Cut Down and a
KKK Warning Sign Attached.
Several of These Cases Have

H.

) — L~
N (e, ¢
'

QIS U IR RO s

P. R. Fortin, of the
Radic Department
of the General Electric
Company, Has Developed
a Device  Which Will
Make the Piane Solo a
Real Feature of a Broad-
casting program at WGY.
The Device, in Brief,
Consists of a Magnet Be-
tween the Poles of Which is
Pivoted a Suitable Coil Sys-
tem. The Magnet is Firmly
Fastened to the Frame of
the Piano and the Coeil is
Anchored to the Sound
Board. By Means of This
Pick-up Device All Tones in
the Piane Are Faithfully
Converted Into Corresponding
Electric Currents Which Control
the Radio Transmitter. When
Heard on the Loud Speaker the
Piano is No Longer a Twinkling
Sound.  The Listener Gets All
the Characteristics of This Per-
cussion Type of Instrument, the
blow of the hammer, the singing
rone and the Overtones.

Been Reported. © K. &

e

The Future Of

’ELECTRICITY as a servant of man was

almost unknown 50 years ago and its .

conspicuous achievements in lighting,
traction, power, ship propualsion, and com-
munication are all within recent years. So
the word “electric” has almost become a syn-
onvin for speed, progress, and accomplish-
ment. Unlike other new developments which
are frequently held back by their own limi-

tations, the progress of electric application .

1s limited chiefly by human inertia and con-
servatism. } )

Thus while the mncandescent lamp was in-
vented by Edison in 1879 and has since been
so perfected that it furnishes the best light
available and more economically than kero-
sene or candles, yet it is now used in less
than half the houses in the United States.
Electric

in coal consumption have heen available for
many years, vet only two per cent of our rail-

road mileage has been electrified. The comni- -

plete utilization of water power .which. ‘s
practicable through electrification would be
a tremendous factor in conserving our coun-

*Director of Broadcasting, General Electric Co.

locomotives capable . of exerting =
greater power than any steam locomotive and -
operating so efficiently as te¢ save enormously

28y MARTIN ?. RICE"

try’s fuel resources, yet only one-fifth of our
available water power has been developed.

In spite of the great strides which electric-
ity has made, we must admit that with one
notable exception, we have been relatively
slow in realizing its full possibilities. The
notable exception is, of course, radio broad-
casting. Never in the history of the world
has any invention béen so eagerly, so rapidly,
and so universally adopted. Three years ago
it was an almost unknown art. Today there
are 600 broadcasting stations, and the re-
ceiving sets are numbered in millions. As a
method of communication it has taken its
place with the telephone, telegraph, and post
office, but it is more than a method of com-
munication. With the printing press and the
moving picture it is oune of the three greatest
factors in forming and influencing public
opinion.

‘What of the future of this marvelous in-
vention which makes it possible for a speak-

‘er to address an audience of millionsZ repro--
" ducing sound so faithfully that a. whisper or

the rustle of a sheet of manuscript is pro-

“jected ‘hundreds of miles and so rapidly that .

the voice may. be heard across the continent

www americanradiohistorv com

ized nations.

Radic Broadcasting

before it reaches a hearer at the end of the
room, :

Forecasts may be of two kinds: First, the
natural and logical developments of an art
according to its known principles and laws;
and, second, the imaginary extension of the
art beyond these limits, and we may readily,
although reluctantly, dispose of the latter by
predicting that the most fanciful flights of
the imagination are probably inadequate pic-
tures of the future of radio just as the fairy
tales of the last century fell short of the
actual accomplishments of the present day.
In other words, we may consider the future
of broadcasting as an économic force rather
than try to.foretell how invention may add to
its further development.

The ability to communicate instantly and
simultaneously with millions of pcople 1s not
a power which will be lightly discarded as a

fad or =z passing fancy. It suggests, with rio
. Strain on the imagination, a. universal lang-

uage and the vehicle for. complete mutual
understanding among the peoples of all civil-
Music is a universal language
and fortunately music is the foundation of all
(Continued on page 998)
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Radio Events [n Pictures

York City. He is Shown in the Above Picture with His Broadcast Receiver.© Keystone View Co.

There Has Been So Much Radio in the Air and S
3 ; es The Natural Result of This is the Permanenit Wearing of Ornaments That
This Head Dress is Gaining in Popularity, and Who Can Say That ‘it is not Attractive?’

Without Their Ear-Pieces On.

E. N, Pickerill, Chief Radio Operator of the : I
You Woul Think That After Atterding tp Radio

Matters Aboard Ship He Would Be Fed Up With It, But It Seems That
He Likes to Gst His Entertainment Via Radic When at His Home in New

An Ardent Radio Fan.

Dailp Exp
(@ive Se

URNOEPT 17°
WIRELESS APPARATUS e B 5EDFoRD S* 5

U.8.8. ‘‘Leviathan” 1Is

0 Many Young Ladies Wearing Ear-Phones That Their Beaux Would Not ~ Recognize Them

Look a Great Deal Like the. Ear-Phones.

© Fotograms, N. Y.

The Rothafel Family, Whose Head, Mr. 8. L. Rothafel, is Known to Thousands of Radio Fans as *‘Roxy,” and Whose Concerts Have Made Broadcasting from

the Capitol Theatre, New York City, Famous, Listen in to. Daddy from Their H ome.
In Order to Increase the People's Interest in Radio, the Bundept Co. of Lon

©XKeystone View C . i o .
don, .Englard, Has Equipped An Automobile With Sensitive Receiv»

ing Apparatus, Placed Loud Speakers on the Rocf and Gives Open-Air Demonstrations to the Public; of the Advantages of Radio and the Entertainment That

They Can Derive From It.

An Elaborate: Aerial Is Suspended on Masts so as to Insure Consistent Reception of Broadcast Stations.

Course In Radio To Be ‘@iven_ From Station WBZ

TATION WBZ in co-operation with thz

Yy Massachusetts Division of University Ex-

tension will broadcast what is probably
the first comprehensive and complete series
of courses, as a utilitarian as well as enter-
taining part of its program.

The first course, which consists of 10 lec-
tures, is on ‘“Radio Reception and Transmis-
sion.” It is elementary enough in character
to appeal to those radio enthusiasts who are
interested chiefly in the results that they
can get with their own sets, and who da
nof care to go very deeply into technical de-
tails. It will be broad enough, however, to

- furnish the listeners with a <ound foundation
for a more advanced and technical study of
the subject. o

A lecture will be given every Wednesday

evening from 7:00 to 7:30 P. M, by Ed-

ward H. Goodrich, of Springfield. Al radio
listeners within range of the station are of
course, welcome to become part of the stu-
dent audience. If, however, they wish o take
an active part in the course, they may enroll
as university extension students by sending to
the Radio Station WBZ, Westinghouse Elec-
tric Company, Springfield, Mass., their name,
address, age and occupation together with the
registration fee of $1.00. This application
and pavment constitute an enrollment and en-
titles the student to receive any study ma-
terial which may be sent out by mail, and
to submit lesson papers to a University in-
structor for correction. For students thus

* enrclled, topics will be assigned from which

a final paper is to be written at the eid of
the course. If this work is successfully
carried out, the student will receive a cer-

WWW-amiericarrsdioRistorn-corf

tificate testifying to his completion of the
lesson assignments, and of the course. The
best tliree of the highest grade papers sub-
mitted will be broadcast with the names
of the students, after the .course has been
completed. Students who wish to compete
must submit their.papers not more than a
week after the final lecture has been given.
It is comemplated that special prizes may
be offered for very excellent work.

University Extension in Massachusetts is
already serving thousands of men and
women. It was established by State Leg-
islature in 1915; ‘and has grown so rapidly
that during the past year alone, there were
over 35,000 students.

It is haeped that broadcast listeners within
receiving range of station WBZ will avail
themselves: of this opportunity.
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A Watch That Automatically S=ts Itself Each Noon Via Radio

Is the Invention of Lieut. John W. Iseman, U. S. N. R. F,,

Which Was Developed in an Attempt to Perfect a Device to

Automatically. Correct and Regulate Chronometers on Ships at

Sea When at Considerable Distances from Radio Stations Tranx.
mitting Time Signals. © Keystone View Co.

The Device Consists of a Miniature Radio Receiving Set
With a Fixed Wave-Length. On Receipt of Time
Signals, the Circuit of a Sensitive Relay is Closed
for Each Dash. The Delicate Escape Wheel has 270
Teeth and is Rotated One Tooth for Each Dash,
Until the Snap Mechanism for Setting the Hands
is Released at the Final Dash of thz Time Signals.
© Keystone View Co.

877

John H. Morecroft, Vice President of the Institute of Radio Engl-

neers, Presented Harold H. Beverage, of the Radio Corporation of

America with the yearly $500 Award for the Most Noted Im-

provement in Radio During the Year. ' Mr. Beverage is the Inven-

tor of the Wave Antenna, the Use of Which Has Considerably

Improved Trans-Oceanic Reception and Has Done Much in Help-
ing ta Eliminate S:atic, © Keystone View Co,

This Interesting Combination Radio Transmitter and Receiver Was
Exhibited at the U. 8. Army Booth at the Electric Show, New
York City, and Attracted Considerable Attention. It Is a Port-
able Outfit Designed to Be Carried in a Mule Pack. The Receiver
Consists of a Standard Regenerative Circuit with Two Stages of
Audio Frequency Amplification. The Transmitter is of the Vacuum
Tube Type and is Capable of Transmitting Signals for Consider
able Distances, © Kadel™ & Herbert.

LP‘J
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The New York Radio Show

HE New York Radio Show held in the

Grand Central Palace, New York City,

and organized by the New York Radio
Exposition, admitted the radio pubhc to its
confines on October 6. It is generally
agreed that it was the most successful radio
show that New York has seen, not because
of any elaborateness, but because it was on
a firmer basis than past expositions.. Com-
paring this exhibit to past ones, there was
a noticeable difference; it was more like an
automobile show. Quietness reigned through-
out the entire floor upon which it was held,
and the public did not turn away in disgust
upon hearing screeching receivers as they
were prone to do in the past. Keen was
the -wisdom of the men who decreed that
_there should be no broadcast reception at
the show except on the sensitive super-heter-
odyne receiver in the booth of the Radio
Club of America. True, loud speakers were
placed at a number of points on the floor
so that no matter where situated, the people
could listen to the programs from local
broadcasting stations, but picked up by a sen-
sitive receiver operated by expert hands.
This silence had : tendency to make the
show more conservative. It certainly made
more of an impression on the people than
radio has heretofore ever made.

Practically all the large radio manufac-
turers were represented. The booths were
well decorated and their appearance never
failed to attract the eye of those passing
by. Experts were on hand to give infor-
mation to the inquisitive.

From observations coveting the display of
apparatus, it was evident that the general
movement of the manufacturers is towards
the standardization of one and two control
receivers using a single tube and also the
same type with several stages of radio and
audio frequency amplification.. Any number
of loop aerial receivers were exhibited.
There were also a series of complete receiv-
ers housed in cabinets designed along the same
lines as those for phonographs, eliminating
the usual scientific appearance and giving a
more artistic touch to the whole.

It is hoped that both the public and the
manufacturers will profit by the exhibition

of apparatus which was nearer to ideal de-
sign and workmanship than was evident a
year ago.

The Radio trade association held a meet-
ing during the show and we reproduce be-
low Mr. H. Gernsback’s speech.

Summarizing the Year (n
Radio
By H. GERNSBACK

"N reviewing the year just passed, we

must admit that no -great and radical -

changes have come about, either in the

radio art itself or in the trade. Last

year, just about this time, the trade was
recovering from a tremendous slump, the
aftermath of all hooms, be they in radio or in
oil. The year just passed has beex rather a
sober one and it has kept us busy cleaning
up the wreckage left over by the radio boom
which started off early in 1922 and which
created the situation that was unparalled,

The Radio Power Car

Not an idle dream any longer but a sys-
tem that will be used in a short time.
French engineers show us how it is possible
to run trains or automobiles by radio power
in an astonishingly new rmanner, Read
about it in the January issue of SCIENCE
AND INVENTION.

Radio Articles Appearing In
thelanuary [ssue of Science
 and Invention

Inductance—By Armstrong Perry

Aperiodic Primary Receiving Set~By W.
L. Pearce.

Practical Notes on Loop Antenna Censtruc-
tion—By A. P. Peck,

“Radic Drives Radio.”—By H. Winfield
Secor.

Dynaphone Receivers,

Latest Designs in Radio Cabinets.

Short Antennae—By Paul Oard. :

HowKVacuum Tubes Are Made.—Ey Jack

ay.

Look for the Gold Cover

" eminently successful-for that reason.

crecy (n Ra

‘not only in the radio industry, but in every

other industry. The radio boom was respon-
sible for a tremendous expansion of the radio

- industry, when the manufacturers were only

concerned with one thing and that was pro-
duction. We have not entirely recovered
irom the radio boom as yet, due to the
frenzied rush in order to get out material
which was poor and thrown on the market
upon thousands of people who still have a

grouch against everything and anythmg con-

nected with radio.

The year just passed has witnessed one
very important phase and that is, the price of
nearly all classes of radio merchandxse has
receced from the 1922 artificial high level.
Manufacturers ‘have learned a lesson—that
it is possible to make more money by selling
goods for less than selling merchandise at
high cost and get a few sales that are expen-
sive in the end. Speeding up the production
brings undreamed of savings.

I zm pot an advocate of selling goods for
nothmg, but I do believe that most of the
radic material that has been sold during the
past year was sold at an artlﬁcxally high
figure. What is the result? Big discounts
are given to the trade which immediately in-
vite cut prices by the less reliable section
of the trade. A lower list price with a fair
discount rather guarantees the upholding of
the list price and such a policy is not liable
to play havoc with a manufacturer as does
the high list price.

The past year has also wxmessed some
simplification in the construction of radio -
sets. I believe the biggest single mistake of
the radio industry today is that ‘we insist
on forcing upon the public outfitsithat the
average man cannot operate. 1 doubt
whether there are five people in a hundred
who can operate a modern set that has five
controls or more, with the aid of simple
printed directions. It simply cannot be done.
Radie will not be as popular as the phono-
grapk until we have learned to build our
sets with a single control. There are such
sets on the market today and they are
Your
wife, your sister, and your daughter cannot
operate complicated sets. And for what

(Continued on page 99%6)

0

By Dr. ALFRED GRADENWITZ
Berlin COrrespondent of Radio News

HE enormous and ever-growing popu-
larity of radio makes it practically mm-
possible to warrant the secrecy of radio-
grams, anybody within range being able to
intercept what is only intended for oune given
person. Nor can a ciphered text prepared
according to ordinary methods, i.e, with a
maximum of, say, 20 exchange alphabets,
be said to constitute anything like an ade-
quate safeguard, the detecting of the “key”
being a relatively easy matter. Attempts
have also been made to do the ciphering
and deciphering mechanically, but even in
this case there is no more efficient guaran-
tee to be hoped for.
This is why the new ciphering machine
designed by Dr. Scherbin: of Berlin znd
which is being adopted by the German Postal

The Automatic Ciphering and
Deciphering Machine Which Un-
doubtedly Will Play sn Impor-

tant Part in Radie.

Department is bound to interest our readers. "

In fact, this machine, in point of efficiency, |

greatly excels anything so far known, the
cipher letters being derived from upwards
of 600,000 exchange alphabets, and a new
alphabet being automatically switched im

(Continued on page 397}
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Seen Af the Radio Sho

This Miniature 5-Tube Radio Set Wax Designed by Sydney Kasindorf
In a Contest Held at the Radio Show in the Grand Central Palace, New
York City. It Consists of Two Stages of Radio Frequency Amplification, |
a Detector and Two Stages of Audio Frequency Amplification. Using
Only a Loop Aerial, Distant Stations Are Easily Received and with
' Enough Volume to Operate a Loud Speaker. It is So Small That it Can
Easily Be Held in the Palm of the Hand. Three Rheostats Are Used,
One for Controlling the Two Radio Frequency Tubes, One for the De-
tector and Ome for the Two Audio Frequency Tubes. A Potentiometer
Stabilizes the Action of the Radio Frequency Circuit. All Tuning is
Accomplished by the Variable Condenser Mounted on the Right of the
Panel. © Kadel & Herbert.

Another View of the 5-Tube Radio Set Designed by Syduey

[_ Kasindorf. Although Very Compact With the Transformers Very
Close to Each Other, It Is So. Well Designed That the Usual

Deficiencies Encountered in Portable Sets Are Eliminated.

: Operation Is Considerably Simplified by the Use of UV-199

) t  Tubes Which Are Not Cri}gcﬂ& %{s To Filament Adjustment.

{l = oA The Builder of This Miniature Loose-Coupler, Mr. M. W. Obermiller,

L Claims It To Be the Smallest in Existence. It Is Wound with a Very
== . Small Gauge Enamel Wire and Has the Usual Taps on the Secondary -
for Changing the Wave-Length Adjustment. Note the Two Sliders on
the Top, and the Miniature Binding Post. This Loose Coupler Is
Capable of Covering the Entire Band of Broadcast Wave-Lengths and
Ix 1s Quite Efficient When Used with Either a Crystal Detector or @

Vacuum Tube, © Kadel & Herbert

Among the Novelties at the Radioc Show Was a Huge
Vacuum Tube of the Dry Cell Type. Its Construction
Was Similar in Every Respect to the WD-12 Tube Man- .

ufactured by the Radio Corporation of America. A &
Small Red Light Was Placed in the Center of the
Tube, Between the Elements, and When Lit, Pre-
scnted a Very Pretty Sight. © Kadel & Herbert.

lﬂL
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WTAM, A Battery-Operated Broadcasting
Station

1:?

Ia

The Entire Operation of This Station is Controlled from the Switchboard
Shown in' the Above Photograph. This Includes the Power Armplifiers and
the Various Metsrs That Tell at a Clance the Performance of the Trans-
mitter. This Station is of Unusual Interest, as the Power for Operating
is Obtained from Storage Batteries Instead of 2 Motor-Generator.

A Very Good View of the Massive Lattice-Work Steel Towers Sup-
porting the Antenna of Station WTAM, Owned and Operated by
the Willard Storage Battery Co., Cleveland, Ohie. In Order to
Obtain Maximum Radiation of Energy, z Large Counterpoise is
Used Instead of a Ground Connection. This is Suspended Directly
Underneath the Antenna ard About 15 Fect from the Earth.

3

' mmmm\\\\\\\\\\\\‘\\\\\\W\\\", »
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-

i A Rear View of the Transmitting Panel Showing ths Large 250-Watt Oszillator -

Tubes and the Smaller Modulator Tubes. The Antenna Inductance is Seen Di-

rectly Above Them. This is Composed of Heavy Copper Tubing. Note the Tickler
Ccil Coupled To It

A Section of the Bank of Storage Cells Used at WTAM
for Operating the Transmitter. The Advantages of
Using a Pure Direct Current Are Shown in the Per-
fect Modulation of Al Material Transmitted from
This Station,
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Broadcasting Station,

AL BTSRRI I LT

An Interior View of
Station WRC, Show-
ing the Receiving Set
and. Control System
on the Table and the
Transmitter Panels
in the Background.

VDD R

WRC, a New Broadcsating
Station of the Radioc Cor-
poration of America, Was
Opened Recently. It is
Practically a Duplicate of
Station WJZ at New York
City. The Large Steel Tow-
ers Are Atop the Riggs Bank
Building.

OCATED in the Mount Pleasant
District, one of the highest points in
Washington, D. C., where the antenna
wires arc suspended 150° above the street
level, a giant broadcasting station WRC, lo-
cated at the New Riggs Bank Building, 14th
Street and Park Road, was opened recently
by the Radio Corporation of America, the
company which owns and will operate the
station. )
The operating table is in front of the
transmitters and on it is a small box

‘stages of its progress.

through which the operators may throw
in either of the powerful transmitters and
listen to the outgoing program at various

On this table also,
is a mniicrophone that the operator on
duty may cut-in and talk to the “unseen
audience” himself, should this be neces-
sary at any time. By means of an in-
ter-communicating phone he may talk to
office, studic and reception room or may
be called by them. Because the law re-
quires thdt a transmitting station must

WWw americanradiohistorv com

constantly hsten in for distress signals
from ships, a highly efficient receiver is
provided.

The motor-generators are housed in an
adjoining sound-proof room, ‘so their
low hum may not disturb either artists or
operators. Two machines are provided,
one for each transmitter. Each of these
powerful units counsists of a single motor
driving two generators, one of which
supplies 2,000 volts for the oscillator and

(Continued on page 918)
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The Proof

By ALLISON PHELPS

- Radio News for vjanuary; 1924

Again the Harsh Laughter of Tom Whitley Coming Out of the Loud Speaker Filled the Room.

SMILE of giadness spread over the
attractive face of Audrian Waite as
she heard the sound of Tom Whit-
ley’s footsteps in the haliway. Hast-
ily, she rolled her sewing intoc a
compact bundle, dropped-it into a work
basket and sprang eagerly to the door. She
admitted a tall, flashily handsome man who
smiled hungrily at her as he laid aside his
hat and examined her flushed face critic-
ally with bloodshot eyes.
“Tom!” Audrian cried, happily. She held
out both hands to him in greeting. '
Tom Whitley’s too-wide eyes narrowed.
He took the girl’s hands in his own and
pulled her toward him. Audrian caught the
odor of whiskey on his breath as he grasped

her roughly and forced his hard lips to her '

soft ones. She was startled by the tempestu-
ousness of the embrace.
time Tom had kissed her and she was not
quite pleased with the resuit.
trembling, disgusted. She endeavored to
push him away frem her, but he helé her
slight figure tightly and pressed his scarlet
face close to hers.
“Tom!” she breathed, “you mustn’t?’
“Why not?” he queried loudly, “what’s
the matter? Can't a fellow kiss his fiancee ?”
A calm, annoyingly cool voice, which was
not Audrian’s answered him. Whitely looked
up sharply and frowned at the white face
of a frail youth who had entered the room.
“Certainly,” said the voice, “a fellow has
a perfect right to kiss his fiancee—that
is, he has with her permission.”

It was the first.

It left her -

Hostile eyes stared into Tom Whitley’s
and the older man flished under the redness,
which raw liquor had brought to his face.

Audrian stepped between the two men.
“Tom,” she said, “I want you to meet Joe,
my brother.
whom you have heard me speak—the man
am going to marry.” :

Tom Whitley threw back his stoulders in
unfeigned relief. “Glad to know you, Joe,”
he remarked and advanced with extended
hand toward the pale youth who was sizing
up his “future brother-in-law with eyes in
which no sign of friendliness showed.

“I'm glad of having this opportunity of
meeting my sister’s future husband,” . Joe
said quietly; then, ignoring comgletely the
proffered hand, he turned on his heel and
went out of the room. :

The flush on Tom Whitley’s face deepened.

“I guess your brother doesn’t like my
looks very well,” he said to Audrian when
Joe was gone.

“Joe’s fuiny,” she answered. “He'll like
you as well as I do when he knows you
better. But he is inclined to be jealous.
You see, he and I have been very close

. since mother died and Joe's chest was

crushed in that terrible automobile acci-
dent. Joe hasn’t been able to work since,
and I have had to take care of him. But he
is older than I am and he feels that he

‘must watch out for me.” o
~“Humph!”’ grunted Whitley, “seems to -

me you're old enough to take care of your-

©self”

WwWWWwW.americanradiohistorv:com

Joe, this is Mr, Whitley of.

“I guess I am,” laughed Audrian, “but
Joe doesn’t think so. I sunpose I'li always
be ‘Baby Sister’ to him.”

“You'll soon be Mrs. Thomas Whitley,”
he told her. *When -that day comes you
won’t have to worry about Brother Joe any
more.”  Tom led Audrian to a davenport
which had seen better days and pulled her
down beside him.

Audrian sighed. “It makes me glad to
hear you talk that way,” she szid to him.
“I wouldn’t think of marrying a man whe-
wouldn’t be good tc Joe. Joe is sensitive
and proud. He used to be big and strong
before the accident. It hurts him now to
have to be dependent upon me. 1 dont
know what he would do if he didn’t have
his radio.”

“Radio ?”

“Yes. Joe is an enthusmst of the new
rage. From early morning untii late at night
he sits in his little back bedroom and works
on the new audion detector he is building,
or listens on the little crystal receiver he
made some months ago. He is anxious tc
finish this new set, but in order to run it
he has to have some batteries and some
kind cf a light he calls a vactum tube. Those
things cost a lot of money, but I'll get
them for him—some way or other””

Tom Whitley was not interested in radio.
In fact he was not interested in much of
anything except Thomas Whitley and
Thomas Whitley’s own passions. Tom had

(Continued on page 960)
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ITTING huddled in his chair, firmly
lashed to a convenient stanchion, Harry
Myers, wireless operator on the lum-
ber carrier, Sea King, Bellingham for
San Pedro, grimly fought to maintain

his equilibrium in the little cabin, rolling
wildly with the sturdy little vessel bucking
the seas off Tatoosh. ]

The full fury of the storm had struck them

a few hours before, after leaving Neah Bay -

and rounding the Cape into the open Pacifc.
The wind shricked wildly in the rigging and
each enormous wave caused the husky little
motor-ship to shudder violently, like a huge
dog, attempting to shake the water from its
back. It was truly a wild night and one not
soon forgotten by many a Pacific mariner
who uneasily paced a bridge deck incessantly
the night through. Cfficial weather bureau
reports from Tatoosh placed the wind velo-
¢ity at one hundred and four miles per hour
and the Seas ran mountain high, sending a
scattering spume entirely over the tiny island
guarding the entrance to the straits.
Valiantly the Sea King plunged and dived
_into the great mountains of green sea rising
always to meet her. Feverishly did the
Chief Engineer staud by his throttle in a
vain effort to control his laboring engines to
meet the frequent plunges which often
brought the propeller many feet clear of the
water. But the fight was close—like a huge
monster the turbulent waters threatened to
engulf the struggling vessel in its enormous
maw with each succeeding wave.
‘Eight bells struck—the sonorous hooming
coming but faintly to the small wireless cabin
on the boat deck, where with his headphones

SR 0

N_PD In a Quick, Decisive Style,

Toll of the Sea

By HOWARD S. PYLE

tightly clasped to his ears, one lone human
exercised a ceaseless vigilance over the lives
of the sixteen souls braving the terrors of the
sea. It was comforting to this lonely watcher
to hear the re-assuring signals from the famil-
jar shore stations—the shrill whistle of NVL
at Seattle, the deep staccatc of VAE, far up
the coast and the hoarse boom of KPH
guarding the San Francisco district. - A few
imsistent characters made by his hand on the
little key before him and instantly would
these shore stations take up his appeal and
send flashing out over the wide expanse of
heaving water, the call for assistance that
would cheer the despair of men who were
losing in their grim battle.
The door of the little cabin was suddenly
flung open and in a blinding swirl of wind
" and water, the mate staggered into the room.
“God, Sparks, what a night! The Old Man
of the Sea himself must be on the rampage!
Al Hell's broke loose below—our steering
engine quit cold and how under Heaven I can
keep men at a slippery hand-wheel on a sub-
merged deck I don’t know! You'd better

stick tight to your junk and stand-by for the

old man’s orders. We're going to try and
make the straits again if she'll make the turn,
And Sparks, old man, better get into your
life belt—Lord knows what's to come!” With
that the first officer pulled his cap closer
about his ears, bundled his great-coat tight
about him and forced himself once more
- into the elements. ‘

If anything, the wind was increasing. Its
hewling in the rigging rose from a low moan
to a ptercing shriek. A heavy rain com-
menced to 1all and curious .ig-zag streaks of

=
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Placing His Phones and Throwing the Antenna Switch. He Grasped the Frame of the Transmitter Panel for Support, and Standing Well Braced, Called
Following With, “It’s An SOS

Now. Hand Gear Gone Too.

Ship Out of

883

lightning lit up the scene like daylight. To

“Harry, venturing a long look from his tiny

port-hole, came a strange premonition that
they could not last the storm. “What chance,”

he whispered, “~—has a mere man-made ves-

sel against the natural laws of God. We
won't weather it—we can't,” and so saying
he reached for his life-belt in the rack over-
head, adjusted it carefully to his slim body
and then, starting his motor-generator, put

in a short quick call for NPD, the radio sta-

tion of the United States Navy, just a few
miles away zt Tatoosh. Shutting down his

" set, he waited tensely for the shore station
to start its big gas engine, for Tatoosh was

not blessed with a constant source of power
from city lines.

At last it came, the re-assuring spark from
NPD, telling him to “go ahead.” Again
bringing his motor to speed, Harry quickly
threw his antenna to the sending position and
snapped out, “MS SEA KING, eight miles
oft NPD, steam steering gear disabled. Hand
gear not exgected last. Going try for straits.
Please keep your engine running and stand
by ; may need assistance.,”” His spirits bright-
ened at the cheery answer, “All right, old
man, we'll watch you. Will call Coast Guard
and tell ’em stand-by. Keep us informed.
Good luck.” Slowing his motor down, but
allowing it to continue turning over, Harry
settled himself more firmly in his chair and
prepared to immediately meet the anticipated
orders from the bridge. A smoke, he reflect-
ed, was said to sooth the nerves and he ac-
cordingly fished out a crumpled package of
cigarettes and a lone match, from his coat

(Continued on page 975)

ontrol. Can Only Last Few Minutes,

Tell Coast Guard eigh—"" and There His Generatar Stoppad!
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The Station That Broke Through To the Arctic

N
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t&‘l mw = Until Recently, Jack Barnsley, owner and operator

-, %, of station 9BP, Situated at Prince Raupert, B. C,,
Has Been the Only Amateur Who Has Been Able

to Get Inte Direct Communication with Operator
Mix on Board the 8.8. “Bowdoin.” now in the
Arctic Regions. The Accompanying Photograph
of His Station Shows That Efficiency Has Been
the Frime Factor. The Aerizl System at This
Station is Quite Elaborate, Composed of a Four-
Wire Cage Aerial, with a Large Counterpoise
Directly Beneatk It.

The Generél Radic Research
League

7E have two A. R. R. L’s,;a C. R. R.

L. and now we havea G. R. R, L.

The G. R. R. L., however, is not re-

lated to the others, being a Research Leagie

not a Relay League. Still the G. R. R. L.

is doing important work, just as the others
are, and is bound to flourish.

The General Radio Research League was
recently organized, and so far has not spread
much.  Similar to the other R. R. Ls it is
not centered and it is the fair hope of the
League officers that within a short time
there will be at least one chapter in each
State of the Union, if not more.

The purpose of the - organization is to
promote research in the radio field and to
assist those who .are seriously engaged in
such work. ‘“United we stand, divided we
fall” might be the motto of the G. R. R. L.
as its membérs gre memhere to “help each
other to help themselves.”

The first Bulletin of the League appeared
in October. Although quite small at present,
it will probably enlarge itself as the number
of active chapters increase.

- - Anyone interested-in the General Radio Re-
m i search League can obtain fuall information
""im”“m"m from the Secretary, Mr. Frank Eppley, 1317

b E. 10th Street, Davenport, Jowa.
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The German Radio Compass for Shirboard

2

OME 20 years ago, during the child-

hood of wireless telegraphy, it was

rightly recognized that the electric

waves were a irst-rate aid in finding

the position of ships by taking the
bearings. If a ship came near a coast and
wanted to know her whereabouts, two points
of the coast were aimed at by help of a
special compass, the bearing-compass. Thus
two lines were found, which could cut only
in one certain point. This point had to be
the position of the ship.

The proceeding presumes good weather,
morcover it was only then reliable, when
there was no possibility of an error con-
cerning the objects aimed at by help of the
telescope combined with the compass. To

ordinary loop aerial.

By DR. ALBERT NEUBURGER

A novel heterodyne receiver which makes possible the obtaining of uni-directional bearings with the use of an

%

T

G TR

On the Right May
Be Seen the Mount-
ing of the Locp
Aerial Which is
Housed in thz Square
Box Atop the Bridge,
Note tkhe Control
Cables Running from
the Wheel in the | £
Radio Rooem to the 5.
Loop.

TR RIS

avoid such errors, sketches of the coast
are drawn in the sea-maps with all the
steeples, towers, rocks, villages, etc. But even
then the sphericity of the earth is the cause
that the bearing is only possible up to a

certain distance. If the ship is situated
below the horizon the objects to be aimed
at are out of sight.

Then other ways of bearing have been
found out, above all acoustic ones. They
consist of signals given from the coast by
help of sirens, etec. There are movable
receivers on board the ship, which are turned
round until the signals are at maximum in-
tensity. Thus the direction is found. from
which they come and again the twe lines
are_found, which cut in the position of the

s e

A View of the
Receiving Apparatus
Used in Conjunction
with the Loop Aerial.
The Loop is Turned
by the Large Wheel
Attached to the
Bulkhead Directly
Above the Receiver.

UG,

ship. Of course, the different stations at
the coast must give various signals, which
differ from each other and are characteris-
tic for each station. On the water the
sound is transmitted four times better than
in the air. Therefore the proceeding has
been changed recently insofar as it can be ex-
ecuted by help of submarine signals. These
signals are received by very sensifive tele-
phones below the surface of the water on
the outside of the ship. From there, wires
run to the bridge, where the headphones
are.
BEARINGS BY RADIO

Compared to all these methods the use
of electric waves offers great advantages.
Above all, the distance of transmission is

www americanradiohistorv com
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not limited in such a degree as with optic
or acoustic methods. For this reason wire-
less telegraphy was used 20 years ago to
determine the position of ships. Professor
Braun in Strassburg and later Bellini and
Tosi designed apparatus for wireless bear-
ings and in the course of time further
methods have been devised.

Generally the proceeding is as follows: A
ship wanting to know her position begged
by the help of her wireless apparatus,
for radio signals from coast or land
stations. After this, the ship transmitted
signals for a space of time. These were re-
ceived by the stations on land and here
the direction from which they came was
determined. To ascertain this, a movable
loop aerial was used. If such a loop is
turned round its vertical axis, the sound
in the headphones of the receiver becomes,
as is well known, distinct and strongest in
that moment when the edge of the winding
is directed exactly to the transmitter. If
the zerial is turned, the sound gets weaker
and weaker. Its strength reaches minimum
intensity after turning it 90 degrees, that is,
when the axis of the windings is -directed
towards the transmitter. At this moment
the sound stops fully. As the minimum

(Continned on page 970)
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Break-In Radio Relay Communication

By LIEUT. COL. J. 0. MAUBORGNE Singal Corps, U. S. Army

IN CHARGE OF SIGNAL CORPS RADIO RESEARCH LABORATORY, BUREAU OF STANDARDS, WASHINGTON, D. C.

-,."\'.. Al a. ;:-

r‘

The Dunmore Relay Used in_the Automatic Retransmission of Signals.

In this article, especially written for Radio News, Lieut.Col. J. O. Mauborgne describes an interesting automatic
relay system which might be used by amateurs for long distance transmission.
and has been used very successfully in stations oi the army radio net.

This Apparatus Was Described

in Detail in the July 1922 Issue of RADIO NEWS.

ARIOUS types of radio relays of
widely different sensitivities are
now in actual operation in various
parts of the world, either for the
relaying of radio telegraphic mes- *
sages, or for the control of radio-operated
boats, aircraft, or other mechanisms. Of
these, the Dunmore Relay, described in
detail in the April, 1922, issue of the Jour-
nal of the A. I. E, E* appealed to the
writer as a decidedly practical device of
great value in a net of radio stations of
moderate power, such as that operated by
the Signal Corps of the Army, which
covers practically the entire continental
area of the United States, as a means
for relaying messages through one or
more intermediate stations, thereby avoid-
ing manual relaying with consequent loss
of time in transit, curtailing message er-
rors which sometimes creep into a
manual relay system, and reducing not
only the strain on the operators, but the
total number of personne! necessary at
. intermediate stations of such a system.
With the accomplishment of these ob-
jects in view, the scheme of break-in re-
lay communication herein described, was
proposed by the writer to the. Chief Sig-
nal Officer of the Army, about a year

at the relay point, and also that the relay
station should be able instantly to “cut
in” on the conversation, and communi-
cate with one or both terminal stations at
the same time, Also, that the arrange-
ments at the relay station should be such
that the operator at the relay point could
be instantly called upon to adjust the
relay at any time by either terminal sta-
tion.

For the circuits of the Dunmore Relay,
the reader should refer to the article in
the Journal of the A. I. E. E, by Mr.
Dunmore, already mentioned.

Essentially this scheme for break-in re-
lay communication depends upon the fact
that the relay which controls the frans-
mitter at the relay station may be actu-
ated by any signals from one, two, or
more receiving sets tuned to incoming
signals of the same or of different wave-
lengths, provided the output circuits of
the receivers, in parallel, feed currents of
equal strength into the relay, since it will

StationC”

K

ago. and given a very successful trial
in the Army Net. The results obtained
were so satisfactory and promising that
the writer is convinced that amateur re-
lay organizations, such as the Amateur
Radio Relay League, might well put the
scheme in operation in their relay system,
thereby speeding up the time of trans-
mission of their trans-continental mes-
sages, and boosting their efficiency.

The first scheme proposed was based
upon the need for break-in relay opera-
tion at only one intermediate station,
which would serve two terminal stations.

It was early realized that the success-
ful operation of any relay system must
permit either terminal station to “break”
the other terminal station, when sending,
to ask for corrections or what not, with-
out the interposition of manual operation

Jrans. tuned 1o

1600 meters &

100,

Station B

| Fans. tuned to

It was developed by the author

¥

then function as well on one audio signal
as another. Differences in current
strengths received at the relay -station
from the terminal stations due to unequal
distances or powers, must be equalized by
amplification control.

A further requirement is that each ter-
niinal station must listen in for the sig-
nals from the relaying transmitter to
ascertain if its own signals are properly
leaving the relay station. This, of course,
requires, in the ordinary case, a separate
antenna for each transmitter and receiver
at each relay or terminal station.

Fig. 1 shows a diagrammatic arrange-
ment of the apparatus at the relay and
terminal stations as actually operated in
practice. .

The stations represented are called “A,”
“B,” and “C” respectively.

In the case shown, the transmitters are
all  tuned to different wave-lengths.
Transmitters “A” and “C” are manually
operated, while “B,” at will, may be oper-
ated manually or controlled by the relay,
Rb, which is actuated by signals either
from transmitter “A” or “C.”

The operation at station “A,” transmit-
ting at 2,100 meters, listens in on his re-
ceiver “A"", for his signals returning from
transmitter “B” which is sending out a
1.000-meter wave, noting if his transmis-
sion from “B” is satisfactory. If not, he
calls upon the operator at the relay sta-
tion to make Dbetter adjustment of his
relay or receiving apparatus, or of his
transmitter, if the fault should lie therein.

The adjustments of the relay and the
receivers, ‘B’ and “B”” should be
checked daily or more often, if necessary,
by the relay station operator, who calls
on both terminal stations to send alter-
nately while he separately adjusts his two
separate receiving sets, and the output
of his amplifiers, so that the signals from
both terminal stations affect the relay
equally. The distant stations check the
accuracy of the adjustment,

The receivers at “A” and “C” stations
are both tuned to the wave-length of re-
lay transmitter “B”.

One operator is sufficient for watching
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A Radio Circuit With Intermediate Automatic Relay Stations.

Three Wave-Lengths Are Used To

Prevent Interference,

*“ 4 Relay Recorder for Remote Control by Radio,” by F. W. Dunmore, Radio Laboratory, Bureau of Stondards, Journal 4. 1. E. E.
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the reception at “B,” since he can listen
in on both receiving sets simultaneously
by having two single-ear telephone re-
ceivers on one head-band. He also main-
tains a watch upon his own transmitter
adjustment.

CAUSES OF INTERFERENCE

With one terminal station sending and
the relay operating satisfactorily, inter-
ference with the operation of the relay
may be brought about in several ways:
First, by signals from other transmitters
working nearby, or on almost the same
wave-length. The solution of these diffi-
culties are apparent to all practical radio
operators and may involve the use of ex-
tremely loose coupling at the receivers,
the use of wave traps, and perhaps of
other arrangements, although when using
the Dunmore relay its audio tuning ar-
rangement assists in eliminating much of
this trouble.

A second cause of interference, when
the relay has to be adjusted for weak
signals, undoubtedly, is strong static, par-
ticularly of local variety. Skill in the
adjustment of the relay will help remark-
ably in the elimination of the effects of
static, but even with a maximum amount
of skill on the part of the operator, static
elimination devices of a practical nature
are still highly desirable for use with any
radio relay now in the field.

A third cause of interference, from the
very nature of the arrangements shown,
will be that set up by the transmitting ap-
paratus of the station desiring to break,
when the signals are not coming through
the relay properly, or when for any other
reason, it becomes necessary to break the
transmission from the distant terminal
station. The ease with which this is ac-
complished was marvelled at by the Signal
Corps operators who first worked
through the relay station established for
test of this scheme. Calls for repetition,
O. K.’s, and other signals were made just
as though the operators were working
over a wire telegraph line, while the man
at the relay station, until then swamped
with manual relay work, settled back in
his chair, put his feet on the desk, lit his
pipe and said “Well, I sure can take a
good rest now with that system working.”

With station “A” sending, should “C”
desire to break, he simply starts sending
the break signal. Station “A” hears his
transmission from “B” interfered with, as
the break signals operate the transmitter
“B” not only during the time station
“A’s” transmission closes the relay con-
tacts at “B,” but also between letters and
words. Thus during the interval when
the key is open at “A,” “C” can transmit
and operate the relay which will be idle
at that instant. Thus a break-in signal
from “C” will be heard at “A’".

An interesting point in connection with
this method is the fact that no interfer-
ence will be experienced at the receivers
“B” and “B”" from the neighboring
transmitter “B,” because the break signals
function at the time when there is no
transmission from “B,” that is, between
letters and words.

The operator at “B” may break the re-
lay transmission at any time by simply
operating his key, “K,” which is in
parallel with the relay contacts. Terminal
stations listening to the transmission from
“B,” hear the break and stop sending
until “B” has finished.

When the operator of a terminal station
hears his transmission from “B” being in-
teefered with by static {rom “B"” or
“B””, he instantly repeats his signals and
continues to do so until they are correctly
transmitted from the relay station.
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Fig. 2
By Using Two Relay Stations a Greater Range Could Be Covered. This. However, is Only a Sug-

gested Scheme Which Has Not Been Tried Out.

While the scheme just outlined is ar-
ranged with two receivers at the relay
station, so as to be able to receive two
different wave-lengths from “A” and “C”
respectively, it is quite practicable to have
the two terminal transmitters tuned to
the same wave-length, in which case only
one receiver need be provided at station

B,” that is, if the input currents to the
relay can be arranged to be about equal
for the two signals received.

Whether this relay scheme can be ap-
plied satisfactorily to a system where
more than one intermediate relay station
is used will depend upon the lag in trans-
mission inherent in the adjustment of the
relays themselves. So far as known, the
following scheme suggested by the writer
and exhibited diagrammatically in Fig. 2,
has not been tried, though it offers some
promise of success, within certain limits.

Given four stations “A,” “B,” “C” and
“D” in a net, the problem is to make it
pcssible to break-in from “D,” “C” or
“B,” for example, while station “A” is
sending.

EACH TRANSMITTER EMPLOYS A DIF-
FERENT WAVE-LENGTH

In the arrangement shown in the fig-
ure each of the four transmitters uses a
uifferen* wave-length. The two terminal
stations eacn use only one receiver, but
the intermediate relay stations each has
two rececivers either of which controls
the transmitter of that station through
its relay. Every voceiver and transmit-
ter in the entire .et has a separate an-
tenna, “remote control” of the transinit-
ters being arranged where necessary.

Station “A” sending is received at
station “B” on receiver “B’’ which actu-
ates relay Rb, in turn controlling trans-
mitter “B” which sends out a wave of
2,500 meters to both receivers “A’” and
“C'™.  Receiver “C'” in turn actuates
relay Rec and operates transmitter “C”
which transmits on 3,000 meters to re-
ceivers “D’” and “B”". Note that therein
lies the difficulty, for unless the signals
from “C” and “A” are received on re-
ceiver “B"” and “B”" practically simul-
taneously, the lag between the two sig-
nals will cause the relay Rb to chatter
or drag the signals, more or less interfer-
ing with good transmission from trans-
mitter “B.”" Not only will the lag due
to adjustment of the relays have to be
taken into account, but also the actual
time of transmission from one relay sta-
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tion to another and back again, has to be
considered an important lag factor. With
considerable distance between the relay
stations, the scheme shown in Fig. 2 is
manifestly impracticable.

Whether or not break-in system can
be arranged for a multiplicity of relay
points along the lin=s last outlined, re-
mains to be seen, but there 1s no doubt
that the break-in relay system shown in
Fig. 1 is entirely feasible, as has been
demonstrated by practical test.

HOLLAND AND ITALY HAVE DI.

RECT RADIO SERVICE TO UNITED

STATES FOR FIRST TIME IN
HISTORY.

For the first time in the history of in-
ternational communications, direct radio
telegraphic service between the United
States and The Hague, Holland, and be-
tween the United States and Coltano,
Ttaly, has been established, according
to an announcement made by the Radio
Corporation of America. The openiug
of these services raises the total number
of direct radio circuits radiating to Euro-
pean countries from New York City from
six to eight and affects not only Holland
and Italy but provides more direct routes
between the adjoining countries and the
United States.

The additon of these new circuits to

the already existing channels of radio
communication to many parts of the
world materially advances the status of

plans which are now being worked out
by the Radio Corporation to make the
United States the center of a world-wide
radio communication network. Because
of the centralized location of the United
States, with Europe to the east, South
America to the south and the Orient to
the west, this country enjoys a natural
advantage which helps to make it possible -
to link the principal nations of the world
by radio around New York as the pivotal
center. This plan is rapidly nearing
completion, there being at present eight
connections across the Atlantic and one
bridging the Pacific.

The circuit to Italy is one of the long-
est in existence. The distance which the
radio waves travel in connecting the two
points in communication is over 4,500
miles or one-sixth of the way around the
gloke. In bridging this distance, how-
ever, the element of time is a negligible

(Continued on page 979)
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Station 2BN (Can.) Owned by J. L. Miller, Montreal, On the Shelf in Top Left-Hand Corner is a

40-Watter With a French Tube aad Hartley Circuit.
Can Be Used for Phone (10 Watts) or C.W. 726 Watts).
tained From Motor-Generator or Line Voltage Through a Tube or Chzmical Rectifier,

Westinghouse Transmitter.

Directly Belecw is a2 Tampered-With (Hi!)
Power is Ob-
Antenna is a

T Type Flat Top With Six Wires, 60’ and 75’ High.and 75’ Long, A Seven-Wire Counterpoise i3
Used. 2BN Has Been Copied in Every District in the U. 8. and Canada.

Excelsior

CERTAIN commercial official recent-

ly stated: ,

“The amateur game of today seems to
be a detriment to the person experiencing it.
Give me the greenhorn from school and I
will make an operator of him—give me some
of the hams I have had and they will pro-
duce pandemonium for me! There are good
amateurs, but they get scarcer and scarcer.”

This calls definitely to our attention the
fact that there is something wroag with our
game. It is something serious and it be-
hooves us who make up the personnel to not
merely take notice, but to act and to start
acting now. It was not so formerly! )

There was a time when amateur radio ex-
perience was decidedly valuable to the ham
who might wish to carry on and make the
fascinating vocation of radio his life pursuit ;
there was a time when the ham was wel-
comed into the commercial game as an ex-
perienced man. The timé has not entirely
passed, but it is passing and will be entirely
lost unless we make the move to straighten
matters in this, our hobby.

The commercial end of the radio game
has its drawbacks according to our point of
view; but, commercialism does develop per-
sonal efficiency, dispatch, and service, all of
which should be a big part of our goal as
well as transmission efficiency. Make it your
goal—the star to which you hitch your
wagon—be known as a good operator.

Sincerely, from the sound of the air, it
seems as if our high aims are gone and the

substitute is made of shoddy material—cheap
tinsel, gaudy, but threadbare.

As you listen-in, think it over—as you
operate, think & over, then, IMPRQOVE!

Some of us are making a big error. We
are aiming at the wrong bull’s eye. We make
DX our idol and forget the truer gods.

The ham who brags about his DX record
of so many miles has, we admit, something
to brag about; but can he brag equally hon-
estly about the ease with which he moves
and handles traffic, the number of stations

he works, the sharpness of his wave, and the
efficiency with which his set works? The
DX record has not half the value that the
other virtues have.

The bird that brags about his DX record
usually has nothing else to brag about. He
is usually heard on a CQ and doesn’t seem
to realize that a man might get distance while
handling traffic. Handling traffic is consid-
erably more fun anyway.

I, personally, get twice as much kick out
of working 20 other fellows in a night and
handling a bunch of messages, as I do out of
a DX report. And I feel that T have accom-
plished something too. Yet, I will bet that
any one of these fellows who are on regu-
larly and doing something when on, have
more of the same DX than the “dumbell”
who cannot work, but who is heard now and
then and brags about it.

A five-watt set heard only 1000 miles and
doing a regular 500 to 800 mile DX commu-
nication is twice as good and useful as the
50-watter with a 6000-mile DX record and
unable to establish consistent communication.

Make it your goal to have a station with
which you can communicate and not one with
which working is an impossibility. Don’t be
satisfied with DX reports; go after the kind
that say: Fb hr OM QRK gud es stdy hpe
to work u oftn. They mean' something.

5XV.

[We have Mr. Hatry to thank for suggest-
ing that we run a “Hawm Column” and for
the first “Hawmitorial.” We will vun this col-
unin every month and place in it every inter-
esting feature we can lay hands on. If your
S0-watt tube lays a couple of S-watters, or if
you are QSA in Africa, let us know so we
can tell the gang.-—EDITOR,]

NOTICE

Mr. Y. W. P. Evans, secretary of the
Manchester Wireless Society, 2 Park Side
Road, Princess Road, Manchester, England,
would like to hear from a number of Ameri-
can amateurs with a view of making a series
of special tests apart from those of the
American Radio Relay League. His station,

SMT, will be working every week from Oc-
tober to the beginning of February.

TR

Station 4PK,
Owned by J.
C. Hearn, At
lanta, Ga. The
CW, Setis a
20-Watter, De-
livering 2.9
Amps. To a
Six-Wire Cage
45 High and
60’ Long and
Counterpoise
8’ Above
Ground. Re-
ceivers Are
Three-Circuit
and Honey-
comb With
Two Stages
of A.F.

AL TR
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8CPY-—8DKC
J. A. Wilson’s station, 8DKC, located at
his summer home at Gordenech Lake, Mich,,
will be closed from November 1, 1923, to
May 1, 1924, but will be QRV f{for all traf-
fic at his Kalamazoo station, 8CPY, during
this time. QSLs will be greatly appreciated.

9BOL
The "call 9BOL has been reassigned to
Robert A. Prehm, 86 South 13th Street, Min-
neapolis, Minn., 10-watt C.W. Will Q5L all
cards.

9LE

QRA—9LE; Leonard Carlson, 820 Pros-
pect Street, Kewanee, Il

3BEZ
The call 3BEZ has been issued to Raymond
L. Luckett, 1212 Orren Street N. E., Wash-
ington, D, C. All cards answered.

7AIX
The call 7AIX has been assigned to S. E.
Spittle, Astoria, Oregon, five-watt, A.C.C W.
Would appreciate any QSLs and will answer
all cards.
3CHG
The call 3CHG has been assigned to Elmer
Gabel, 412 Meredith St., Kenneth Sq., Pa. 50
watts CW. All crds answd.

CANADIAN 3PA
Canadian 3PA has been reissued to Leon-
ard C. Meyer, Box 65, Weston, Oatario, 50-
watts C.W. Please QSL.

A NEW STATE IN THE UNION

Statistics shows that there are more re-
ceivers in a certain state than in any other.
Perhaps it is the state of Oscillation.

Contributed by Henry Kaufmann.

OPEN CIRCUIT
Ravio Dearer: “Here, let me sell you a
good plug.”
AMATEUR: “Nope, haven't got the jack.”
Contributed by Ernest Erlandson, 9DER.
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Pickled Ham :—'Nother (sniff) Tube Gone (hic!).

Guesh I (hic!). Besher Get a Fils—Filshament
Volshmeter.

Station 1CRW Located at Jeffrey Nichols Co., 971 Commonwealth Ave., Boston, Mass., is Owned by
Mr. C. E. Jeffrey, Ir. and Mr. S. S. Frizzell (1SF). The Transmitter is a 100-Watt Set Using Two
50-Watt UV-203 Tubes in the Hartley Circuit With 1,200 Volts of Rectified A.C. on the Plates. The
Rectifier is a Chemical Type Using 28 Quart Jars With 6 M.F. of Condenser and Two R.C.A. Filter
Reactors. Filaments Are Heated by Acme Filament Heating Transformer. Grid Chopper is Used for
I.C.W. and an Absorption Loop for Modulation on Phone. The Radiation on C.W. is 5 Amps. On
1.C.W. 3.5 Amps. and 2 Amps. on Phone. A Low Power Set Using Two 5-Watt UV-202 Tubes With
a 500-Volt Motor Generator is Used for Local Work. The Reaceiver is a Grebe CR-5 and an Acme One-
Step of A.F. With W, E., Phones. The Antenna is a 50’ Four-Wire Flat Top, 40’ Above the Roof of
the Building With a Cage Lead-in. The Ground is on the Frame of the Building and Water Mains.
1CRW Has Received Cards From Every District in the U. S. and Canada Also English 258Z and Has
Worked Every District But the U. 8. 6th and 7th. On Phone He Has Worked 500 Miles.

Please Be Quiet During the Tests

This is a request from the American
Radio Relay League to the American and
Canadian transmitting amateurs and we hope
that all will heed it.

The A. R. R. L., in cooperation with the
leading radio societies of Europe, is conduct-
ing the fourth Trans-Atlantic Tests from
December 22, 1923, to January 10, 1924. They
are appealing to the transmitting amateur,
asking him to please keep his transmitter si-
lent during the period of the tests. Let us
have an absolutely quiet air every night dur~
ing the tests.

The American and Canadian amateurs are
not scheduled to transmit at any time during
the tests as it is desired to lend the best efforts
at receiving European amateurs and to try
to establish two-way Trans-Atlantic Amateur
Communication. First of all, we American
Amateurs must show that we can copy for-
eign amateur signals.

Hours of transmission by European ama-
teurs (French and British) will be from
0100 to 0600 Greenwich Mean Time; 8:00
P. M. to 1.00 A. M., Eastern Standard Time;
700 P. M. to midnight, Central Standard
Time ; 6.00 P. M. to 11.00 P. M. Mountain
Standard Time; 500 P. M. to 10.00 P. M.,
Pacific Standard Time. Wave-length will
be from 180 to 220 meters. )

These tests are open to the broadcast list-
ener as well as the operating amateur. The
European transmission will be slow, probably
not more than ten words a minute. This
will give everyone a chance.
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THE RECEPTION OF U.
TEURS IN FRANCE
By René Burlet

S. AMA-.

A number of tests have been carried on
here since the trans-Atlantic tests of the past
year during which time I received 48 ama-
teur stations with a receiver that was but
partially finished and the tuning of which
1 was not at the time acquainted with. Since
the early part of August, the static has de-
creased considerably in these parts, so ad-
vantage was taken of this perfect atmos-
pheric condition. On August 27 I picked up
the following calls from 3.00 A, M. to 4.45
A. M. GMT.

2WR, 3VO, 8CEI, 1XCQ, 1CCZ, 4GX,
ZR%,[ 1ABS, 1ACU, 2X]J, 1CKG, 2T]J, SAIQ,
3KM.

I noted particularly the good reception of
4GX, this station being heard numerous
times. The signals were very readable on
two valves, one detector and one low fre-
quency amplifier. On August 27 I listened
in from 4:15 A. M. to 4:30 A. M. GMT, but
owing to QRM, it was very bad. I heard
the signals from 1ACV, 8ZZ and 1ANA call-
ing WNP. He was readable 5” from the
phones. 8CMT and 1ANA were heard again
on August 30. The statics and signal
strength of 1ANA are noteworthy. The fol-
lowing stations wére logged September 2
from 4:10 to 5:05 A. M., GM.T.

2KR, 1BCF, 1ACU, 3BFU, 1ANA, 1RR.

(Continued on page 1012)
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A Balanced C. W. Circuit for
Length Changes

By JOHAN L. REINARTZ, 1XaM—1QP

Mr. Reinartz has again come forth with some valuable information for the operating amateur. This article
deals with a balanced transmitting circuit which allows for a quick change of wave-lengths and also—duplex
operation!

¥

Fig.d
A Hartley Oscillating Circuit with Pre-Deters
mined Grid and Plate Voltage Connections.

OW many transmitting circuits have
we which will do all the things you
would like to have them do?
Namely, increasing your radiation
meter reading; allowing any reas-
onable wave-length change, instantly; that is
to say, from 150N to 2007, or which allows
you to connect your receiver to it so that
you may work duplex; receive and transmit
over the same antenna, always being able to
hear the other station between your trans-
mitted signals; and last but not least, allow
you to work your tubes at their greatest effi-
ciency, due to a perfectly balanced circuit.

In Fig. 1 we have shown an oscillating
circuit in which the proper grid and plate
voltage connections have already been found
to be those connections which allow the
best operation of the tube. If we now shunt
a capacity around the inductance, Fig. 2,
with a radio frequency meter in its circuit,
we will get a deflection of the meter pointer
in a relation from which we can defermine
the output in watts, and no matter how
much we raise the capacity, we will find no
need to change the grid and plate connec-
tions to the inductance for better operation
of the tube. That is, such connections as will
raise the efficiency of the oscillating circuit,
this only holding good when a pure ca-
pacity is shunted across the inductance and
connected so that we have the same number
of turns each way from the filament tap, and
our antenna systems are mostly anything
but that. :

Now let us see what would happen if we
substituted for the pure capacity something
that would more nearly simulate our an-
tenna systems. It would have to be both
capacity and inductance, not even equal
amounts for unit length, because the antenna
nearly always has a greater proportion of
inductance to capacity in the lead-in or ver-
tical portion of an inverted “L” design, and
the earth when used probably has infinite
capacity compared to inductance. The coun-
terpoise also has more capacity than in-
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Fig.3
The Same Circuit Built Up with Inductance and
Capacity as a Substitute for the Antenna System.

Read it, by all means!

A Rear View of Mr. Reinartz’s Balanced Circuit
Transmitter, Showing the Disposition of the Ine
struments.

ductance in its make-up. It, therefore, is
hardly possible to haphazardly connect an-
tenna and counterpoise to the inductance
and get results in our transmission, bat just
the same let us connect some capaci.y and
inductance to the inductance of the set, as
shown in Fig. 3. We are now trying to
simulate our radiating system as regards ca=

A Front View of
the Controls and Indicating Meters.

the Transmitter, Showing

pacity and inductance in its make-up. If
we now add some meters we can sce just
how these various elements and their rela-
tion effect the input and efficiency of the
tube, so we insert a plate milliammetar and
two radio frequency meters, shown in Fig. 4.

For the time being we will leave C-3
set at 100 per cent dial reading. Now set
C-1 at 100 per cent and C-2 at 130 per
cent, note the meter readings and change C-1

0005 M7,
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Quick Wave-

W

Fig.2

A Change of the Capacity Across the C.W. In-
ductance Does Not Necessitate a Change of the

Grid and Plate Taps. They Remain Constant.

to 50 per cent—note meter readings again.
You will find that the plate meter has gone
up—that both R. F. meters have gone down,
but the one at C-2 reads highest, showing
an unbalancing of the current in the circuit
due to unequal capacities in the two halves
of the testing system. Setting C-2 to 50
per cent will balance things up again. Both
R. V. meters will read alike, although lower,
and the pate meter has gone down again, thus
proving that in an oscillating circuit greatest
efficiency is obtained when there is symmetry
in the circuit as regards the distribution of
capacity and inductance and functions best
when the current antinode is at the filament
connection on L-3. When this is not the
case, then the grid and plate voltages are
changed with relation to each other from
what they were and the operating efficiency
of the tube is impaired, which must be cor-
rected by a re-arrangement of the taps C-1
and C-2 on L-3 so that the current antinode
is again at the filament connection. But we
can readily see that if we use that ar-
rangement, we cannot change the wave-
length instantly and without this trouble;
but if we vary C-1 and C-2 the same
amount at the same time, we do not unbalance
the system and we can change the wave-
length instantly. This, then, is what I am
going to show you how to do.

Let us take whatever antenna we have
and build it over so that it becomes a 6-
wire cage not greater than 18” in diameter
using wire not greater than No. 14 and mak-
ing the antenna not longer than 100’ from
set to far end. The lead-in is to be of the
same construction. Then let us make a coun-
terpoise like the antenna, suspended not near-
er the earth than 5’ and not longer than the
distance horizontally from the set to the far

L
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When the Circuit is Properly Balanced the Current Flow is Equal at Both Ends of the C.W. Induce

tance.

WWW americanradiohistorv com

The Nodal Point is at the Filament Center Tap.
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end of the antenna. Having done this, let
us connect the antenna and counterpoise to
C-1 and C-2 of the set, taking care to have
the same number of turns from the filament
tap to C-1 and C-2. Set the plate and grid
tap at the last turn of L-3 in case of an
R. C. A. inductance and by trial to any other
\make, moving the plate tap in to increase
plate input. Have both C-1 and C-2 at
50 per cent dial reading and after a last
look to make sure all is set, press the key.
Note the plate meter and R. V. meter read-
ings and then carefully vary the setting dif-
fering from 50 per cent. Then that part
of the radiating in which the C reads low-
est is too large and must be lessened. If
this happens to be the counterpoise, cut it
shorter one-half foot at a time and test af-
ter each cutting. When C-1 and C-2 finally
rcad alike for the lowest plate input, the
two R. F. meters will also read alike and
the system is balanced. You can now change
the wave-length by simply changing C-1
and C-2 at the same time to the same read-
ing, without any worry as to the action of
the tube, because you are not changing the
plate and grid voltage relation.

Going back now to Fig. 4, the capacity (C-3
represents the capacity ) between the antenna
and counterpoise and the greater this is, the
greater your R. F. meter reading, but what-
ever you do, balance your system as in-
structed.

In Fig. 4 you will find point x at the fila-
ment tap, run a wire from this pomt to the
antenna post on your receiver and to your
surprise you will hear signals with very
little less strength than with the regular
antenna connection. You may now press the
key and transmit, using no change-over
switch, always being able to hear the signal

-
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Circuit Diagram of the Balanced Transmitter Described in This Article.
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If the Receiver is Used for

Duplex Operation a Stopping Condenser is Inserted in Series with the Antenna Lead and Connected

to Point X on the Center Filament Tap.

In This Case an R. F. Choke Should Be Connected in

the Protective Ground Lead as Shown in Fig. 4.

from the other station when you release your
key, and regardless of his or your own
wave-length.

If your receiver has no series antenna con-
denser it may be well to insert a Micadon
of 002 M. F. capacity to act as an insu-
lator to the receiver and which may avoid
current flow from your filament source to
earth.

In conclusion, I wish to let you know that
1 have had this circuit system in operation
over six months and have been able to go
down to 70 meters with it without trouble.
Numerous tests have proven that it is good.
If you have any trouble let me know, but
don't fail to enclose an addressed and stamped
envelope with your questions which should
be precise and, if possible, short.

A Remote Control Antenna Transfer-Switch

REMOTE control antenna transfer-
A switch is something which few ama-

teurs possess, and it is surprising that
this is the case when it is realized how easy
it is to construct one.

The one described in the following article
is controlled by means of two push-buttons,
one for receiving and the other for sending.
As may be readily seen it is actuated by
means of two solenoids which draw in the
plungers, thus operating the switch. These
are connected, through the push-buttons, to
the regular Filament Lighting “A” Battery.
They consume about two amperes of current,
but as this takes place for only an instant,
it will not run down the battery to any great
extent.

Iron plunger

By THOMAS W. HEINE

The method which I shall describe is
adapted to a Signal Electric Change-Over
Switch, but it could probably be applied to
other types, with suitable changes in con-
struction.

As may be seen in the figure, the upright
is removed from the base and mounted on a
larger one in order to have room for the
solenoids. These are mounted on pieces of
heavy brass at the proper height.

The solenoids each consist of about five
pounds of No. 18 D.C.C. wire wound on a
thin brass tube, 74" inside diameter. Both
the amount and the gauge of wire can be
varied to suit each individual case. The
brass tube should be about 3” long.

The plungers are separate so they will op-
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A Well-
Designed Re-
mote Control
Antenna
Switch Op-
erated by Elec.
tro Magnets.
Details Are
Given in the
Illustration,
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erate more freely and one of each is placed
on a side of the upright piece. These are
made of pieces of soft iron rod 34" in diam-
eter and about 374" long. They are flattened
on one end and holes drilled to pass a suit-
able machine screw.

The upright piece is made of a length
of f5" or 4" brass rod. This is threaded
on one end to screw into a hole previously
drilled at the top of the knob on the switch.
The other end is flattened and drilled like
the plungers.

The solenoids can now be mounted on the
base, which should preferably be of bake-
lite, the upright brass rod can be inserted
in the knob and the plungers fastened in
place. Connections can be brought out from
the solenoids to suitable binding posts.

The solenoids are rather bulky as de-
scribed above and if they are covered by a
wrought-iron shell that is closed at the back,
the size and amount of wire used can be
reduced. This acts as the opposite poles of
a magnet, the plunger being pulled to the
back of the shell.

It will be well to test the switch before
mounting it permanently, in order to make
sure that it will operate satisfactorily, If it
is too weak to operate the switch, remove
the solenoids and wind on more wire, thus
increasing the field intensity.

Once put into operation it will prove ijts
worth to any up-to-date transmitting sta-
tion, and the owner will be able to operate
his station much more efficiently than if he
used the customary method of throwing the
switch by hand. ‘

Should anyone interested desire further in-
formation concerning the details of this
switch the writer will gladly furnish addi-
tional data. Just address me through th
publiskers of this magazine. o
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A Well Desighed Short-Wave Receiver

excess parts.

By JAMES WO0OD, JR.

It is very seldom that a radio magazine has the opportunity of publishing an article on a receiver with efficiency
as its criterion. The set described by Mr. Wood was designed with mathematical precision and contains no.
Whether you desire to build a similar set or not, you will find valuable information in this article
which pertains to receiving sets in general.

“i L y
- i O PR 2 i

The Receiving Set is Quite Simple, as Shown in the Photograph. The Variable Condenser Acs as a

Support for the Inductance Tube, etc.

The Long Insulating Arm on the Variable Condenser Provides

a Means for Close Tuning.

FFICIENCY is a term which is nu-

mercially represented by the ratio of

the output over the input of any sys-

tem. In the case of a radio receiver

it can readily be seen that the results
obtained will be greatly improved if the value
of this ratio is brought close to unity. The
receiver described in this article was designed
with this point in view. Inasmuch as it was
meant for the reception of continuous waves,
we will consider in the following discussion
only the electrical condition which exists
when C.W. is being received. In other
words, the condition in which the high fre-
quency circuit is in a state of oscillation.
When no signal is present the electrical state
of the oscillating circuit is such that a con-
tinuous alternating current is being gener-
ated by the circuit comprising the induc-
tance and capacity. This alternating current
is kept at a continuous amplitude by the
energy which the Vacuum‘tube. supplies.
When a signal is induced in this oscilla-
tory circuit (assuming straight C.W. for
simplicity) and the circuit is tunqd to th.c
frequency of this incoming signal, it is evi-
dent that no sound will be produce_d n the
head phones. If, however, the circuit 1s
slightly detuned above or below the fre-
quency of the incoming signal, a beat note
will be produced which, when rectlﬁeq, w1'11
be audible in the headphones. Now it will
be readily agreed that it is the amplitude
of this beat note that determines the audi-
bility . of the sound produced in the tele-
phones. It will also be readily agreed that
the amplitude of the currernt 1r_1duceg1 in ’ghe
high frequency circuit by the incoming sig-
nal, is determined to a very large extent
by the resistance of the circuit. Furthermore,
the amplitude of this current determines for
the most part the amplitude of the beat note.
Hence the problem resolved itself into one
of designing a receiver with the least pos-
sible resistance. .

Aside from the resistance there are other
Wz{ys in which energy can be lost in a re-
eeiver. The two most important are faulty
insulation and capacity coupling between
parts of the set that should ‘not be coupled.
Faulty insulation is notoriously common in
the cheaper grades of instruments especial-
ly condensers. Bakelite or a good grade of

SECTlon-elevalion A-4

Details of the Antenna Inductance and Tickler

Cotl. For the Reception of C.W. This Coil is

Set so That the Tube Oscillates and is Left in
That Position.
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hard rubber are generally considered to be
the best materials for condenser insulation.
Capacity coupling between the various parts
of the set can be greatly reduced by reduc-
in the length of the leads and by avoiding
the use of all unnecessary metal parts.

The way the resistance of the receiver
was kept at a low value and the way other
losses were reduced to a minimum will be-
come apparent as the various parts of the
set are described.

INDUCTANCE

The inductance is of rather original design.
It consists of 60 strands of No. 40 single
cotton covered wire twisted slightly to form
a cable. It is well known that at high fre-
quencies alternating current flows along the
surface ‘of a conductor and that the interior
of the conductor carries only a small portion
of the current. It is evident then that the
greater the surface of the conductor the

' lower will be its high frequency resistance.

This explains the use of the Litz. The writ-
er has noticed occasionally in various period-
icals the statement that Litz is of no par-
ticular advantage below 300 meters. He
believes this to be untrue and as evidence
offers Figs. 1 and 2. Fig. 1 illustrates the
difference in the amplitude of the current
which flowed in a circuit to which were
connected a Litz and a solid wire coil in turn.
The C.W. oscillator or driver used was
tuned to the frequency of the circuit (857
kilocycles or 350 meters). FEach' inductance
was connected in turn to a condenser and
thermo operated milliammeter and the cur-
rent curve plotted as shown. As can be
clearly seen, about five times as much cur-
rent flowed in the circuit when the Litz coil
was connected as when the solid wire coil
was used. In view of this great difference,

it seems hardly logical to suppose that the
mere reduction of 50 meters would so al-
ter matters as to make the resistance of the
solid wire coil less than the resistance of
the Litz coil.
sult Fig. 2.

tances

If this is not convincing con-
In this curve the ordinate dis-
indicate the number of times the

i i
i

/30 140 150 160170 180 190 200

A Curve Illustrating the High Frequency Resistance of Litz and Solid Wire at Various Wave-Lengths.
It is to be Noted That the H.F. Resistance of the Solid Wire Increases Very Rapidly With an In-
crease of Wave-Length,
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ngh frequency resistance is greater than
th« direct current resistance ; that is, the ratio
of the high frequency resistance to the direct
current resistance. As can be seen the
upper curve, which is for the solid wire,
continually departs from the lower curve and
it is evident that the higher the frequency
the greater will be this departure.

The inductance consists of 24 turns of
the Litz on a dry unshellacked cardboard
tube 3” in diameter. 1t is important to re-
member when winding the coil not to jam
the turns together, as this increases the dis-
tributed capacity
wave-length range of the receiver. Both
these effects are, of course, undesirable.
It is aboslulely necessary that the leads
from the ends of the inductance be very
carefully soldered. Otherwise the resist-
ance of the joints may be of such a value
as to entirely counteract the lowering of
the resistance gained by using the Litz.
The best- way to make a good connection is
to unwind the cotton insulation from each
strand individually. This is a very tedious
procedure, but since only two such connec-
tions have to be made, it is feasible to use
the method. After all the strands have
been uninsulated they should be twisted
slightly together and dipped in molten solder.
While the latter is still in the molten condi-
tion, the strands should be twisted tightly.
This will insure the reaching of the inner
strands by the solder as well as those on
the outside. Care must be taken not to
break any of the strands, as a few broken
ones will cause enough energy loss to en-
tirely counteract the benefit derlved from
using the Litz.

g 4 /oop
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The Amplitude of Incoming Signal Energy is Con-
siderably Increased if Litz Wire is Used as Shown
by This Curve.

CONDENSERS
All the fixed condensers used are Dubilier
Micadons No. 601. These condensers have
the advantage of remaining fixed in their

and raises the minimum’
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Constructional Details of the Entire Receiver,

Note That All of the Apparatus is Supported by the

Variable Condenser, the Binding Posts of the Same Being the Supporting Members.

capacity and in addition are of such small
size as to permit the use of very short
leads, as can be secen from the illustrations.
Two such condensers will be needed, one for
the grid circuit (.00025 mifd.) and the
other for shunting across the phones and
“B” batteries (.001 mid.). The condenser
across the inductance is one of the variable,
air dielectric type. The capacity is approxi-
mately .0005 mfd. It is very important to
see that the end plates of this condenser are
made of good insulating material such as
hakelite or a good grade of hard rubber.
Fibre must not be used under any circum-
stances as it is often of such poor insulat-
ing quality that the strength of the incom-
ing signals is noticeably reduced hy its use.
It is very desirable also to have a flexible
cable lead from the movable plates, as a
friction joint is very apt to be mnoisy in
operation.

As will be seen from Fig. 3, the wave-
length curve of the receiver is nearly a
straight line. This obviates the necessity of
giving the movable plates the involute shape.

The figures show the constructional de-
tails of the receiver. The dimensions are
not given, since these will almost certainly
be different in each individual case.

In order to cut the length of the leads
down as much as possible, the tube socket
was made up especially for the particular

o /0 20 30 40 50 60
The Wave-Length Curve of the Receiver Described in This Article.
is Nearly a Straight Line, a Condition Not Found in the Average Amateur Receiver.

30 B0 90 100 10 120 130 140 136 160 170 /80

It is to be Noted That the Curve
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arrangement. The springs which make con-
tact with the tube prongs are themselves
the connections between the closed oscilla-

/
»iuns 60
Shand %o /i1

A
f1g.4
Circuit Diagram of the Receiver. It is Virtually
a Single Control Affair as it is Not Necessary to
Readjust the Tickler After the Circuit is Once
in an Oscillating State.

tory circuit and the tube. The fixed con-
densers are so placed as to make the leads
to them of minimum length, and it should
be noted that there is no pretty square cor-
nered wiring. All connections are made
as direct as possible. There are only two
leads in the high {frequency circuit that
are more than 1” long, the flexible cable from
the movable condenser plates and oue tickler
lead. Both of these are about 2” long. A
long handle should be provided for the con-
denser to aid in preventing body capacity
effect and to allow close adjustment. None
of the metal parts should be of iron, since
this metal in the vicinity of the instruments
induces losses.

The hook-up is shown in Fig. 4. As can
be seen, it is nothing radical. Just the good
old standby. A ticlkler coil is used for feed-
ing the energy from the plate circuit back
to the grid circuit. A tuned plate circuit can,
of course, be used, but this makes one more
variable adjustment and then the receiver can
no longer be termed uni-controlled. The
tickler is not varied at all through the entire
range of the receiver once the circuit is in
a state of oscillation. It is well to point
out also that the method used for coupling
the antenna to the closed circuit is such
(Continwed on page 993)
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- Some Suggestions on the Desigh and
Construction of Aerials

By L. W. HATRY, 5XV

The difference between a bad and a good aerial is radiation plus carrying power.
experience with most every form of transmitting aerial.

well worth following.
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A Type of Aerial Particularly Adapted for High Power.
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It is a Good Radiator Though, No Matter

What the Power May Be, and Will Conform to the Physical Characteristics of the Usual Location.

T is my purpose to give a uumber of

practical articles that will cover your

C. W. transmitter from the aerial to the

ground in such a manner that it will leave

you in no doubt as to what to do and
will clear up, to a certain extent, doubts as
to'why you do it. Furthermore, theoretical
forms will not be discussed because it
is the thirig that works that counts and
on which we desire to expend our time
and money.

As usual, with a2 series of this sort,
the proper place to start is at the aerial,
so we will consider a number of things

“or rather a number of possible situa-
tions and how to overcome 'them; how
to suit each at its best.

Presume at first that you are situated
normally with a couple of poles a reason-
ahle distance apart and a five-watt trans-
mitter. The simplest aerial you can make
for the purpose. would be a two-wire “L.”
or “T” tvpe, depending on the length you
must use, made as in Fig. 1. This should
have the jumping wires, as shown, as they
are a help. The spreaders should have a
width of at teast 10" and the bridles should
be connected in the circuit. Insulators
should be installed after the bridle as
shown at one end, and should be glazed
porcelain such as the 10” Fleron or else
Electrose. A very good insulator is
formed of an 18” length of plate glass
114" wide with a 4" hole, 1” from
either end. Do not place two insulators
in parallel as in Fig. 2. It is best to
have two of the 10” insulators in series
at the free end of the aerial, as shown
at the end in Fig. 1. Make the lead-in
as in Fig. 3, which forms an efficient two-
wire cage.

WORK ABOVE THE FUNDAMENTAL

Ballantine says the best wave-length
on which to work an aerial is the funda-
mentel, but everyone does not agree with
him st “hat just about now we’ve come to
figure 0. about 10 per cent, or perhaps a
little higher above the fundamental, as
a suitable wave so as to avoid the use
of the series antenna condenser. Per-
sonally, I don’t believe in working on
the fundamental, as it has never been suc-
cessful with me, whereas I know that
good results can be obtained about 10
per cent above the fundamental and feel
sure that 20 per cent is not too much.
A simple way to worry about the wave

and settle the matter is to decide on a
maximum of five turns of antenna induct-
ance being necessary and use as much
less as will give good antenna current.
Of course, your conditions may prevent
this.

Perhaps you have no wavemeter and
are aiming to make an aerial for a definite
wave. The simplest way to get at it is
to use the age old formula of multiplying
the overall length, plus the length of the
lead-in,” by the constant 4.5 for a big
cage flat top, two cage top, tapered
cage top of any size, or multi-wired
aerials of conventional type, 42 for the
small cages and 4 for single wire
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A Few Pointers in Aerial Construction That Are
Worth Following if Your Aim is Efficiency.

Wwww americanradiohistorv com

He gives you his best in this article.

Mr. Hatry has had practical
His advice is

W

10 transmitter

Fig. 7. Where Space is Limited, This Type of

Aerial is Ideal,

aerials. If your aerial is Jlarge and
not very high this constant might
go to 5. Divide the results by 3.1, if

the length is in feet, and the resultant
will be the wave in meters, approximately
and close enough for your purpose.

A SMALL CAGE IS A GOOD RADIATOR

A better aerial for the five-watt set is
a si.ng'le 4" in diameter cage of four wires,
T!’]lS 1s more work to build than the two-
wire flat-top but is easier to support. It
1s also more expensive to construct and
unless you feel that you want the best
above all things, those items might make
the two-wire serve the purpose. It must
be admitted that the small cage is not
much better than the two-wire, except on
more power. If you are planning on in-
creasing the size of your set soon then
it would be a good idea to construct the
cage to start with, for it will serve up
to 20 watts, well. This small cage is
advisable for aerials from 2% to 4(/ high
and at that height will serve well with
almost any power.

A TWO-WIRE CAGE FOR HIGH POWER

When your aerial can be 50/ in mini-
mum height and you have 10 watts or
more, we come to a slightly different
design. Notice Fig. 4 which illustrates an
‘aer'xal for powers up to 250 watts. The
‘wires” are formed of two small cages
not larger than 6” in diameter, though I
would say use 4” or smaller, but you
might be governed by circumstances.
The hoops can easily be made of No. 10
or larger wire and should be formed on a
tin can or something round, bound with
small wire and soldered as in Fig. 5.
The lead-in is formed as shown, and the
large cage has a maximum diameter of about
4" and tapers within 5, or less, to 4” in diam-
eter, and continues the small size to the lead-
in insulator. The large diameter has six
wires to achieve the symmetrical appear-
ance and to get capacity. At the height
mentioned a cage of from six to eight
wires and one foot or more in diameter
will work, but is not quite so good. Its
ease of construction might prove advan-
tageous, however. Make the lead-in al-
ways of the small cage.

When you build the “T” type aerials
the general construction is the same, ex-
cept that the lead-in comes from the ex-

(Continued on page 990)
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C. W. and Radiorhonhe Transmitters

7

HE first half of this series of articles
on C.W. and radiophone transmission
was given over to a consideration of
C.W. oscillating circuits. These cir-
cuits constitute the generator end of
the radiophone system. By means of these
circuits radio frequency oscillations are gen-
erated. In order that these radio frequency
oscillations should be able to carry or trans-
mit intelligence they must be modified in
some way which is characteristic of the mes-
sage to be transmitted. Thus in telegraphy
they are modified by “keying.” This consti-
tutes the method of C.W. telegraphy. This
svstem obviously 1ecquires that the intelli-
gence to be transmitted be first thrown into
some codes and after reception this code
must be again translated into understandable
language. These stages of translating the
message into code and from code may nat-
urally lead to errors. To eliminate the pos-
sihility of error it is, of course, best to trans-
mit speech directly, as is done over the land
wire telephones. This gives rise to radio-
telephone communication. . '
In order to transmit speech via radio it
is necessary to again generate radio fre-
quency oscillations, and the circuits de-
scribed in the first three articles of this
series are suitable. It is then necessary to
modify these oscillations so that they will
carry the speech message. This process is
called “modulation.” The radio frequency
oscillations act as the agent which carries
the speech from the transmitter to the
receiver.
These radio frequency oscillations are,
therefore, called the “carrier wave”” The
rocess of modulation in radio telepheny con-
sists in superimposing the specch signals on
the carrier wave in such a manner that the
signals will be efficiently transmitted. Also
they must be superimposed on the R.F.
oscillations in such a way that no distortions
occur, and so that they are transmitted in
their true and original form, undistorted.
For, if the signals are distorted they will
not be intelligible at the receiver and no
advantage will be gained over the system of
telegraphic transmission of dots and dashes.
Our present problem, therefore, is a discus-
sion of the various circuits and methods
for suitably modulating a radio frequency
wave, and thus transmitting speech via radio.
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The Use of a Magnetic Modulator in_Connection
With Low Power Transmitters is a Very Effec-
tive system,

By L. R. FELDER
Part [V

In this article Mr. Felder describes a number of methods of modulating the current in low power C.W. transmit-
ters for radiophone work. They are all simple, and can be used very nicely with five-watt sets.

W

A Transmit-
ting Circuit

tor Low
Power Work
Employing
Modulation
Similar to the
Absorption
Loop Method.

ST
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There are numerous methods and circuits
for modulating, but certain methods are ap-
plicable only in certain cases. We will be-
gin with the simplest and lead up to the
more complex ones. It so happens that the
simpler modulation systems are those which

—o -0
CW. Transm. CW transm
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Two_ Simple Methods for Modulating the Current
in Low Power Radiophone Transmitters.

are applicable to the low power sets, some
of which have been described in Part II
of this series, Nov., 1923, issue of Rabpio
News.

MICROPHONE IN ANTENNA

For very low power sets, up to not more
than 5 watts, the simplest radiophone system
to employ is that in which the microphone
is inserted directly in the antenna, Fig. 1.
The simplicity and inexpensiveness of this
system make it an admirable beginning for
those amateurs just going in for radiophone
transmission. The only additional apparatus
required—assuming that the C.W. oscillation
transmitter is already available—is a micro-
phone, and since the microphone is needed
regardless of what radiophone system is em-
ployed, the investment is not at all wasted.
The manner in which this simple system
modulates the radio frequency is as follows:
When the microphone. is idle, that is, when
it is not spoken into, the radio frequency
oscillations in the antenna have a certain defi-
nite amplitude, determined by the resistance
of the antenna and of the microphone. When
it is spoken into, the speech waves striking
the microphone diaphragm cause the dia-
phragm to move back and forth, as a result
of which the pressure on the carbon gran-
ules in the microphone varies. This in turn
produces changes in the resistance of the
microphone, and hence the antenna current

Wwww americanradiohistorv com

Fig. 3

is made to vary by means of speech. If
the resistance of the microphone varies ex-
actly in accordance with the speech im-
pressed on the microphone, then the antenna
current will likewise vary in accordance with
the speech, and the R.F. oscillations will
be modulated by the speech. These modu-
lated R.F. oscillations are of course trans-
mitted, and when received are re-converted
by the detector into.the original speech sig-
nals.

It will at once be evident that such a sys-~
tem is not suitable for high eor medium
powers, for the entire antenna current flows
through the microphone, and microphones
(good ones) are not built to carry much
current. In fact, if they carry considerable
current, the carbon granules heat up and
“pack.” When the microphone packs, the
carbon becomes insensitive to change in
pressure due to vibration of the diaphragm,
and hence does not operate or becomes very
insensitive. This is frequently evident when
talking over the regular land line telephones.
The party at the other end of the wire hears
you well at the beginning of the conversa-
tion, but after a while the speech intensity
begins to fall off. This is due to the car-
bon granules of the microphone heating up
too much and packing. If the microphone
is tapped the carbon granules are agitated
and regain their original condition, when
the speech is again loud. Too much cur-
rent through the microphoné will, therefore,
result in poor operation, low modulation and
distortion, and hence this system is not used
except for very low power sets.

(Contined on page 994)

Fig.5

A Means by Which the Grid Current is Modu-
jated, This is Also a Good System for Low or
Medium Power.
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A Transmitter That Will Work With Plenty Of

When a number of five-watt tubes are parallel in a transmitting circuit the elemental capacity increases consid-
erably and it is necessary to decrease the number of turns in the plate circuit to such an extent that the tubes
fail to oscillate and it is necessary to increase the working wave. Mr. Hatry explains a method by which this

By L. W. HATRY, 5XV

can be overcome,

A View of Mr. Hatry’s Transmitter Employing Six Tubes. The Parts Are:
Coil. (3) Grid Tuning Condenser, (4) Second Grid Coil,

(1) Plate Coil, (2) Grid
(5) Antenna Load, (6) Antenna Coupling

Coils, (7) and (8) 'Ground and Filament Center Tap Terminals.

NE of the many difficulties we
hams have had to contend with
has been the fact that we have
had to use larger powered tubes
rather than many small ones
to get the higher powers. To use more than
four of the well-known five-watt tubes has
proved very inefficient because when they
were paralleled, the number of turns in-
cluded in the plate circuit became such
a small amount that the increase became a
detriment instead of an advantage. This
is due to the increased capacity present
when the tubes are paralleled which re-
quires a reduction of inductance to retain
the working wave. So rather than put out
the price of the larger tubes, most of us
just simply overloaded the fivers, figuring
that an occasional small sum was an easier
way to pay than one big sum,
Now from the usual set employing four
of the so-called five-watt tubes with about
500 volts D.C. on the plates we generally get

an antenna wattage varying from 40 to 70

watts approximately, depending on the effi-
ciency of our set. A single 50-watt tube de-
livers about 75 watts to the antenna when
used at rated plate voltage (1,000 volts)
and as the fifties don’t, as a general rule,
stand the overload as well as do the fivers,
we are not gaining much by the use of the
larger tube and the use of the small ones
avoids having all our eggs in one basket, as
Kruse says. The next thing that comes
to mind is to overload the tubes some more
to get a higher output and this is practical
to a certain limit which is safely represented
by 850 volts. Try it on up, if you want to,
but watch out for sudden decreases. Keep
your filaments at rated woltage! !l Also,
we usually find it difficult to increase the
generator so that A.C. is used and A.C. is
best used in a self-rectification scheme.
We use the self-rectification for one rea-
son only, and that is to get a decent read-
able note. This is important and I strongly
advise it. There is one thing to remember
with self-rectification, which is that the an-
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Circuit Diagram for Two Banks of Five-Watt Tubes.

tenna ammeter is no longer the criterion
of your antenna power. It can’t be compared
to a D.C. reading (D.C. plate supply). In
other words, 2 amperes furnished by a D.C.
C.W. set is lower power in the antenna
than two furnished by the ordinary A.C.C.W.
set.

At any rate, we want a set that will work
with plenty of fivers to get power if we
want it, and one to which it is possible
to add a little at a time, insofar as the
tubes are concerned. This is possible and a
set designed to use up to six or eight five-
watt tubes is described here. At any rate
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Five-Watt Tubes

¥

it will give better efficiency than the fa-
miliar methods which make this quantity
of tubes a disadvantage rather than an ad-
vantage.

Referring to Fig. 1, the plate circuit dif-
ficulty was overcome by having a plate coil
for each bank of tubes. Self-rectification
is shown, but D.C. can be used and can be
connected as shown in Fig. 2. (See page
978.)

Here’s the dope: L1 and L2 are duplicate
coils of 20 turns each of No. 12 or larger
wire. The wire is spaced for insulation
and a form 4” in diameter is a good size.
These should be mounted at right angles
when assembling the set. LL is the grid coil
which is in two parts as shown, 15 turns
being wound on the same form as the plate
coil but in the opposite direction. Fol-
low my system of connection as much as
possible. Space the plate winding and the
grid winding about !4”. No. 18 D.C.C.
wire should be used, or larger if desired.
The antenna coupling inductances L”L” are
two turns of No. 8 or larger wire around
each plate coil and of such diameter to be
equidistant 14” from the plate winding.
It is possible to use a single turn in each
antenna coil and thereby work your an-
tenna, very, very close to its fundamental
if you believe in that. L3 is the antenna
loading inductance and is made much like
the plate coils except that it should be wound
with No. 8 wire and needs only about
15 turns, For all these coils except the grid,
tap every turn, or fix it so that you can get
a single turn variation. The condensers %C
are each .002 mfd. and should be able to stand
about 3000 volts or more. Condensers cc are
.006 mfd. micadons and are necessary. Con-
denser C' is the grid tuning condenser and
should be a good one. The capacity is .001
mfd. or 43 plates. Additional tubes are, of
course, connected in parallel and it is pref-
erable to add in pairs although the set will
work with odd values. The R.F. chokes are
made up the way they are shown for efficiency.

(Continued on page 978)

Hey

-~

50 Vel J50 Vo)

~

Fig.

Extra Tubes Are Parallel to the Two Shown.

The Two Tuned Chokes In the Line Circuit Are Important Factors In the Operation of the Set.
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High Power Radio Station Without Antenna

By Dr. ALFRED GRADENWITZ

Masts

Berlin Correspondent of Radio News

installed by Messrs. C. Lorenz, of

Berlin, between the Kochel and
Walchen Lakes, the last-named of which has
recently often been referred to in connection
with the mammoth power station now in
course of construction, which is to supply
electric energy to Upper Bavaria.

Inasmuch as the cost entailed by the instal-
lation of antenna masts, of course, constitutes
a very considerable portion of the total
building expense of a high power radio sta-
tion, an attempt has been made to do without
any antenna masts by installing such stations
in high mountain districts, where natural
level differences admirably lend themselves
to this kind of installation. While endeavors
such as this have been made during the late
war by the Austrian army fighting in the
Alps, the cable stretched out, so far from be-
ing used as an antenna, merely served to carry
an umbrella antenna 120 meters high. A
similar principle was resorted to by the
Dutch radio engineer, Dr. de Groot, in de-
signing the antenna system of the Java
high power radio -station. In the present
case, however, the following two problems
had to be solved experimentally: First, de-
signing an antenna the useful height of
which would be far in excess of the height
of masts in the usual type of high power
stations; second, comparing the radiation
effect of such mountain antennz with that
of a station installed in the lowlands.

The station building, provisionally com-
prising a laboratory and a dwelling room,
was, while work on the antenna was going
on, erected in the Jochbach Valley, a rather
moist district between two mountains 1730
meters and 940 meters in height respectively;
the former overlooks the Walchen and the
latter the Kochel Lake. A cable was at first
stretched out between the two mountains of

& REMARKABLE radio station is being

A Photo Showing How the Antenna of the New High Power Is Suspended From the Mountain Top.

It Is 4,333 Feet High at the Far End.

ditferent heights. and from the accurate center
of which (corresponding to a height of 1,300
meters) a conductor leading to the station
building was provided. A special attach-
ment compensating any excessive load on
the cable was installed on the lower eleva-

tion, thus protecting the cable against break-
age, hoar-frost or wind pressure. In fact,
after leading the cable, duly insulated, over
a pulley, it had been fixed to a car running
on rails over an incline. This car is sub-
(Continucd on page 980)

The Qverlooked Beverage Antenna
By THOMAS A. MARSHALL, EX-6ZY

MATEURS with ground space ior a
Beverage antenna have overlooked its
value because they are getting good

enough results with a flat top aerial. But
a thorough tryout is worth while, as it will
surely bring progress in long distance recep-
tion, and will eliminate interference.

656" =700 A

The height controls the velocity of the
current along the flat portion. If too low,
the current will lag, resulting in a decreasc
in signal strength. Vary the height and note
results in strength of signals from distant
stations. An approximate height of & for
ordinary soil will give fairly good results.
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Diagram of a Single Circuit Regenerative Receiver with Two Stages of Audio Frequency Amplifica-
tion Used in Conjunction with a Beverage Antenna Having a Length of 200 Meters.
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The length for 200 meters is 656’, and
1,197" for 365 meters. No. 8 cotton covered
magnet wire was found to give excellent re-
sults. Use a variable resistance of 0 to
540 chms in the free end, and vary the re-
sistance for best results. Fairly good re-
sults may be obtained without the resistance
in. the free end. The most efficient hook-
up is shown in the accompanying diagram.

The free end should extend on the great
circle bearing in which maximum signal
strength is desired. A great circle bearing
is a radio bearing and is not. the same as the
direction we ordinarily calculate.  The
method of calculating the great circle bear-
ing is best indicated by an example:

Amateur A, located in latitude 20 degrees
and 30 minntes north and longitude 70 de-
grees and 13 minutes west, wishes to erect
a Beverage antenna for receiving amateur
B, lccated in latitude 25 degrees and 20
minutes north and longitude 140 degrees and
20 minutes west. Find the great circle bear-
ing for correct location of a Beverage an-
tenna at amateur A.

Sotution:—(a) 20 degrees 30 minutes
north, (b) 70 degrees 13 minutes west, loca-
tion of A; (c) 25 degrees 20 minutes north,
and (d) 140 degrees 20 minutes west, loca-
tion of B.

(Continucd on page 980)
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Eliminating Interference

W

T has occurred to the writer many times
in the last two years that perhaps a lot of
printers’ ink is being wasted and many
conscientious persons are spending much
valuable time in condemning or defending
the “ham” operator for spoiling concerts
when the cause of the trouble may be else-
where.
To illustrate: The writer had occasion to
spend several months in northern Michigan
where the pestilent ham is not much in evi-

“.00025 Var/omefer

By J. R. BALSLEY

Radiation. from regenerative receiving circuits has caused complications which are becoming serious. All
are acquainted with the squeals created by neighboring regenerative receivers. This article describes a method
by which radiation can be very much reduced or even eliminated and the selectivity of the receiver considerably

increased.

together. To prove it, having learned the
chap across the street was using his re-
ceiver, I asked him to shut down for a few
minutes. When he did so we heard no more
C.W. He had been listening to a number
of C.W. stations and his antenna oscil ations
were plainly heard in our receiver.

This condition is prevalent everywhere
and MUST be remedied if we are to increase
or even preserve public interest in this most
fascinating pastime of “listening in.”
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When It Comes to Interference, One Stage of Tuned Impedance Radio Frequency
Detector Will Do More Than Anything Else to Eliminate It.

in Front of the
This Shows How the R. F. Amplifier

Should Be Connected Up.

dence. Strange to say, on cold or otherwise
unpleasant nights when everyone stayed home
from the movies to play with the Radio, the
several receivers I have listened to were
subject to much the same ailments in the
way of interference that I get at home in the
East.

In some of the towns, such as Ludington,
Manistee, East Jordan and a few others
where only a comparatively few receivers
have been installed, it was possible to arrange
for all the others to shut down for several
minutes at specified times. .

Almost invariably. when this was done, the
interference was eliminated.

At Manistee an amateur operates a C.W.
set on a little over 200 meters. I listened
in ome evening on a Westinghouse R.C.
located about a mile from the amateur.
The interference was very objectionable.
The operator of the receiver blamed it en-
tirely on the amateur hecause he could
be heard very distinctly at times when the
R.C. was tuned to 400 meters. My idea
was that a lot of the trouble was caused by a
single circuit receiver across the street, the
aerials of the two receivers being close
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Showing How the Tuned R, F. Amplifier is Con-
nected to a Two Circuit Regenerative Receiver
Employing Tickler Feedback.
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How many times has each of us been
forced to defend our receiver against visit-
ors’ complaints that “Oh. I've heard that
story a thousand times. They always work

¥

safety is necessary and therefore with a plain
regenerative recciver only a small degree of
feed-back is permissable.

With the standard American receivers it
is entirely possible to make them proof
against regeneration in the antenna and still
get maximum results from regeneration in
the detector circuits. I have done this sev-
eral times by adding a step of radio frequency
amplification ahead of the detector.

At Manistee I made up two radio fre-
quency amplifiers described below and added
them to the receivers. Interference was re-
duced to a negligable quantity and both par-
ties insisted that the amplifiers be installed
permanently because of the added range and
climination of interference. On the first
night these were used many stations were
heard for the first time, notably KHJ and
PWX. both well over 2,000 miles distant.

For use on any standard three-circuit
tuner, the amplifier, wiring diagram for
which is shown in Fig. 1, can be easily and
cheaply added.

OSCILLATIONS ISOLATED FROM AERIAL
CIRCUIT

With this amplifier added, all oscillations
are kept from the antenna circuit because
regeneration takes place in the circuits of
the detector tube and cannot be transmitted
to the antenna circuit because of the one way
or rectifier characteristics of the vacuum
tube. It is, however, possible to induce os-
cillations in the antenna circuit if the an-
tenna tuner is too close to the variocoupler,
but this is easily remedied by moving the
antenna variometer out of inductive relation.
Sometimes there is a capacity feed-back
into the antenna because of the high capa-

when no one is listening.” city between elements in some tubes. This
Il .00025
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This is Practically the Same Arrangememnt as Shown in Fig. 1.

The Lower Output Post Connects

to the Plate of the Detector Tube and the Upper One to the End of the Tuner that Would Otherwise
Go to the Ground.

METHOD OF ELIMINATING INTER-
FERENCE

To remedy the trouble outlined akove it
is necessary to devise some means to keep the
antenna circuit of receivers from oscillating
and at the same time increase the eficiency
of the receiver. The Briti®h Gove-nment
has put many restrictions on Radio. some
of them we could well copy. It is not per-
mitted to operate a regenerative receiver un-
less the feed-back is so arranged thzt with
maximum coupling the antenna will not os-
cillate. This reduces the efficiency of the
set very much because a certain factor of

www americanradiohistorv. com

is controlled very easily by means of the
potentiometer. The recently developed neu-
trodyne condenser eliminates this by balanc-
ing this capacity externally, but is not nec-
cssary in a one-step amplifier.

It will be noted that a fixed condenser is
shown in the output circuit. Its use is op-
tional but recommended. When tuning in,
the condenser should be connected to in-
crease the capacity in the output circuit, thus
“broadening” the tuning. When the station
is tuned in and all circuits adjusted, throw
off the switch and tune the station in very

(Continued on page 914)
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A Practical Neutrodyne Receiver

By ALLAN T. HANSCOM

This article explains the action of the neutrodyne circuit in a manner which can be grasped by the novice,
Its formation is described stage by stage, followed by complete constructional details for the building of a
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