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For this
thousands have been

VER since broadcasting became

the vogue there has been a de-
mand for a receiver which would
£ill a whole room with music of per-
fect tone quality but which would
be so simple that anyone could tune
in by moving 2 single lever.

This ideal has at last been realized in the
Aeriola Grand—the supreme achievement
of present-day radio.

When you hear the voice and the musicC
that come from the Aeriola Grand it is as
if the lecturer or singer at the broadcasting
station were in your presence. The whole
family listens and marvels.

The Aeriola Grand stands unrivaled not
only as a radio receiver but as a piece of
cabinet work.

Prices

Complete with mahogany stand, storage battery,
na equipment and all acces-
poes <y w4 mEe mome FEAmTES

Without stand, storage battery, charger and re-
ceiving antenna equipment . - - c 0

With stand, but without storage batterys charger
andantepna. « « -+ 0 0T

What the guests heard at the
Mahogany standonly . - - - - - 0 . JdC bsons ’ Aerto ld Gran d Par ty

Baseball scores Chamber music

See the Aeriola Grand at your Dorce music by anoted otring
Songs by agreat quartet

nearest dealer baliad singer  The whole opera
N Lecture, on the «Cavalleria Rus-

Before you buy any receiver, secure a copy of Wedding Ring, tjcana” with ex-

I Pastand Present 2 .

o Enters the Home. It tells the A story by a fa° planations

real story of radio and will help you to get the mous autbor News of the day

plost out of this new art. 128 pages—over 200 Weather forecast for the

illustrations—35c a cOpY. At your dealer of write following day k

direct to

Rndio m(:orporaﬁon s B e

New York, N. Y

\ ) \fdmerica 10 Sr? ;sli:csla(\)\)z;cseﬂeet
W =

Chicago, 1l
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What a difference in VALUE a few years make!

Tl itimor

R ==
RCA Vicror Electric Tuning Modcl 87X1...1n addition to Electric
Tuning this beautiful new instrunien - oifers che famous Magic Eve
and RCA Mcta! Tubes. Straight-Linc Dial, 127 dynamic speeser,
phonograph conncction. Amerizan-foreign reception, pe ice,
aviauon and amarcur calls. $89.95%,

Compare the value! The advertisement on the  Visit your nearest RCA Victor dealer today or
opposite page tells about the Acriola Grand sell-  tomorrow. Sce this amazing instrument that can
ing for $409.50. That was in 1922. be yours for so little. Notice its many other fine
And now—look at present-day radio value! A features. Every one of them is proof that RCA
beautiful 7-tube RCA Victor Radio with Electric  Victor offers great radio value—and that #hss set
Tuning—for only$89.95%! In all radio historyfew  is onc of the greatest values of all time!

developments have captured the public fancy as # 2 i

quickly and completely as has RCAVictor Electric When buying radio tubes, say "RCA™. First in Metal
Tuning! Just imagine the thrill of getting any —Foremost in Glass—Finest in Tonc.

one of your six favorite stations with the SimP[C RCA presents the L{agic Kcy every Sunday, 2t03P. M.,
push of a button! That's all there is to it! Just L. S, T., on NBC Blue Network,

push a button— there’s your station, and *Price f. 0. b. Camden, New Jersey,

it comes in tuned “right on the nose.” 5y q subject to change without norice.

RCA MANUFACTURING
COMPANY, INC.

& | A ¥ &%  CAMDEN, NEW JERSEY
A SERVICE OF THE RADIO CORPORATION OF AMERICA

Please Suy Thaet You Sow It i RApio-OURravT
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" At home Wlth the

world’'s greatest artists

Enjoying the exquisite interpretations of the most famous sing-
ers and musicians is a pleasure which only the Victrola can

afford you.

Only the Victrola. For the world’s greatest artists make
records for the Victrola exclusively.

Any Victor dealer will gladly show you the complete line of Victors and Victrolas—310 to $400
—and play the music you know and like best.

Victor Talkéng Machine Company, Camden, N.J., U.S. A,

erliner Gramophone Co.. Montreal. Canadun Distributors

New Victor Records demonstrated at all dealers on the 25th of each month

Important warning. Victor Toinsure Victor quality, always
Records can be safely and satis- look for the famous trademark,
factorily played only with Victer “His Master's Voice” 1t is on
Needlas or Tange-tone Stylue every Victiola and every Victor
on Victore or Victrolas. Victor Record. It is the identifying
Records cannot be safely played label on il genvine Victrolas
on machines with jeweled of and Victor Records.
other reproducing points.
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“amed concert and operatic
-enor,issaown with hisfamily
listening to his newest Victor
recording, from the Album of
Stephen Foster Songs, played
on theirrew RCAVictor Pho-
nograph-Radio Model U-109.

1

) . - _“ - ‘
_..WITH AN RCA VICTOR \LW_HEN YOU WANT 1T -‘

PHONOGRAPH-RADIQO reavictor Phonegraph-Radio U-109

—Shownabove, mraiches the perfectionof
Victor Higher Fidelity Records. Dynamic

B your home with an RCA
Victor Phonograph-Radio!
Thenthewhole family can listen
to Victor Records . . - then the
heartsongs thatseir youmost. ..
the symphony youlove. . your
favorite opera. .. the dance
bands that please you. ..
all are ready to be heard
when yor want them ...

A SERVICE OF THE RADIO CORPORATION OF AMERICA

e
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RING MORE HAPPINESS into  performances by the world’s

greatest artists.

Never before could you hear
such a mrracle of tonc fidelity
and beauty in recorded music
as you can hear this year with
the new RCA Victor Higher
Fidelity Phonograph-Radios.
Many different models
to choose from, and the
prices begin under $80!

Volume Expander providesthe same tone
quabity atany volume. Automatic record
chaneer. NewRCAVictorilectric Tuning.
Domestic and forcign ridio receprion.

Al prices oo b Camden. N. )., subject
to change without nutice. KCA froeiits the
RCA METAL | ’: \lfzm'Kc]"v,\,"m.",.‘; 7? b,

yuees | E. S T, ou NBC Blue Netwark.

When buying radio wibes, say
RCA—Furst in Meead — lore-
mostin Glass—Tinestin Tone

Sign of @
Modarn Radio

Above—This and vour radio play
Victor Records. RCA Vietor Rec-
ord Player 219,95 transforms any
radivinzoanclectric phonograpl
radio; plays wich full tone of the
radiv.

Please Say That Yov Saw It in RADIO-CRAFT
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5 Announcing the

4 \: National groadcasting Company, ¢

; ; National radio broadcasting with better
‘ programs permanent\y assured by this im-
portant action of the Radio Corporationt of

America in the interest of the listening public

k1 THE Rapio CorpoRaTION OF AMERICA America has purchascd for one million casting s :pp:rent.The problem of finding
| is the largest distributor of radio re- dollars station WEAF from the American the best means of doing it 1 yet expen-
B 1] ceiving sets in the world. 1t handles the Telephone and Telegraph Company, that mental. The Radio Corporation of America
R entire output in this feld of the Westing- company having decided to retire from the  ismaking this experiment in the interest ©
A house and General Electric factories. broadeasting pusiness. the art and the furtheranc® of the industrye I
| 1t does rot 58 this boastfully: 1t does not The Radio Corporation of America will . . R |
| say it with :py;\ogy. Tt says it for the Pur assume active control of that station oD A Public Advisory Co““al |
| pose of meking clear che fact that it is more November 15. In order that the National Broadcasting
| \argely interested, MOTE selfishly interested, . . Company m&Y be advised a3 © the best
| if you plessé in the best possible broad- Nanonal Broadcastng type of program that discnmination meY
casting in the United States than anyon¢ Company Organizgd be avoided, that the public may be assured

2 : else. i A

? 1 ) The Radio Corporation of America has de- that the broadcasting is vbve\‘r'\g done 10 the
Radio for 26’00():000 Homes cided to incorporate that station, which has
efs in the future will achieved such 2 deservedly high reputation
forthequality and character ofits programsy
ander the name of the Nationa Broadcast-

The markesfor recetving §
be determined largely b the quantity am

: quality of the progroms broadeast. C 1 sentative of various shades of public opits
i We say quantity because they rmust be db ing ComperY: e ion, which will from time £0 dme give it the
b i benefit of their judgment and suggestions
:;r;fsd!: :Cl)\“:‘;s:b;:\:i{s:;::f themn wil The Purpose Of the The members of this Council will be an- II
W ey bet N ' New Company nounced as 3000 &2 their acceptance shall
e say QU8 ity because € program must 5 have been obtained.
: e b peat of it kind. 11 Eha¢ O ere o purpss) ,"fr"":’r:;’"f;w"" f’; o
£ | e reached, 00 home in the United States I, b " M. H. A Wﬂ\
| could nﬁor:l 1o be without ® radio receiving carting in 1he United Stades: to b I_-,‘y esident
% | set. The Nationa! Broadeasting Company Wil e IT
I . Lt not only brosdeast these programs chrough  The President of the new National Broad-
i X’i‘ys ‘0‘:)60‘:0'(() ::’:r:“::‘e‘::'i:‘:‘-‘?;dk:;; station WEAF, butit ‘g'x\\ make them avail- casting Company will M. H. Ayles
A 000'000'homcs e i to be S“W".le 3 able toother broadcasting stations through- worth, for many years Managing Directof
\ e C ) out the count?y <o far asit may bc practic- of the National Flectric Light Associations
Radio receiving 3¢t of the _bm reproductio able to do %05 and they may desire to take He will perform the executive and adminis
E quality should be made available for all, and them. trative Quties of the corporation.

5 | we hopt 0 make them cheaP emough 50 that

B all may buy- Isis hoped thet arrangements M%) bemedeso  Mr. Aylesworth, while not hitherto identi- |

that every event of national jmportance may ? bl
The day has gon¢ by when the radio receiv- be broadeast widely throughost the Unile fied with the radio industry o broadcast

B A 4 ing, has had public experience 83 Chairman
i | ngest DL plaything o st now be an 4 ) B he Colorado Public Utilities Commis-
| instrument o 3¢ ce- No MOﬂOPOl‘y of the Air sion, and, t.hrough tis work with the 2ss0-
| WEAF Pwrchased The Radio Corporu':on of Amarict isnotin ciation which represents the dcg(nca\ ine

dustry, has 2 broad understanding © the

' anv sense seeking a mono! Iy of the arr- ¢ b
| for 51,000,000 s would be & oty ‘:onh" s t:‘c:;uc;.\ problems hich measure the pace I
'I The Radio Corpont'\on of Americs, there- asset. Ttis SC_C\"‘“E_‘ however, 10 P\‘OV"dE il c.nsnng. |
fore, 18 'mlereswd, just as the pub\ic is, In machinery which will insure & national dis- One of his major responsibi\itics will be to |
| having the most adequate programs broad- ribution of national Programs, and a wider see that the opcranions of the National
| cast. 1t is interested, 88 the public is in distribution of programs © the highest Broadcasting Company reflect enlightened
I h?viqg them comprghensive and free from quality- public opinion, which expresses itsell 50
! discrimination- If others will engage this business the prompdy_ e morning after any €f o_f
| Any use ofrad'lotransmiss'\on which causes Radio Corporation & merica will welcome “‘SK or judgment of departure from fair
| the public to fec) that the quality of the their actios whesher i be cooperative or Con'- ey
g e programs is not the highest, that the use of petshve. We have 00 hesitation 31 recommending the
: radiois not the broadest and best usein the  Lf other radio manufacturing companies, Naional Broadcasting Company 0 the
public interest, that Tt is used for potirical competitors of the Radio Corporation of people of the United States-
advantage Of € ﬁs}‘\ powers vy'l\\ be detri- America, wish to use the facilities of the . 5 .
mental to the public interest in radio, and National Broadcasting Company for the It will r'md the help of all listeners- It will
therefore 10 the Radio Corporation of urpose of making known t° the public make '""”‘k'];" f she y"“” will make knoum
America. their receiving sets, ‘;'cdy may do 8o on the ',"-"m':";: g h”fn: ‘u‘;ﬁ::‘: ’wo’{ ﬁ[g:n(lo:';.i ;”:itj ’::p
. A :
T}:s‘;:::’se:c\;&i:é rzl:(ei_"()lcélc\opme'm of Sl (crms. as accor e i to other clients. proadcasting compan) will be an instrument
y orporation of  Thenecessity of providing adequate broad- of great public service.

“ RADIO CORPORA’HON OF AMERICA

’ || OWEN D. YOUNG, Chairman of the Board TAMES G. HARBORD: President
e

THIS ADVERT!:
RTISEMENT
APPEARED
IN 1926
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In every sense of the word

AbU.

PBroadcastine Headquartery

Take PROGRAMS .. . NBC’s
Red ad Blue Networks sent out
over 51000 programs during 1937.
35 hours aday of the wortd’s most
popular programs. available to
24.500.000 radio families.

Take STATIONS .. . Complet-
ingits cleventh year. there are 112
affiliated stations broadeasting
Blue and Red Network programs.
Ten NBC associated short-wave
station= make NBC the leader in

international broadeasts.

Take PROGRAM BUILDING
...For every one of these eleven
years. NBC has=et the style inpro-
grams. These styvles, numbering
many “Famous Firsts” in radio,
have since become radio patterns.

Take TRANSCRIPTIONS . ..
The NBC Recorded Program Ser-
vice offers complete facilities for
the creation, casting, production
and recording of programs for
National Spot and Local Advertis-
ing. NBC Thesaurus is uwsed by no
less than 220 station subscribers!

Whether you Write it...Wire it
... Phone it...Cable or Radio it

"RADIO CITY
NEW YORK>
is the World’s
best known

Radio Address

Take SPOT and LOCAL AD-
VERTEISING.. NBC's Managed
Stations are, everywhere. “Tops
in Spot!” Super-power Lransmit-
ters on clear channels cover major
markets, making an economical
lineup for ~pot advertizers who
want to cover broad territories
with a few stations. Fifteen fine
stations in ten kev markets.

Take ARTISTS SERVICE. ..
NBC Artists Serviee is the largest
talent sales organization in the
world. 1t offers both personal
management and valuable guid-
ance to artistz, To radio adver-
tisers and their agencies, it offers
not only specific talent to answer
advertizers” sales problems, but
sound program ideas as well, and
complete casts.

... These adrantages. plus NBC’s
knotwn primary concern that “the
listener be served™, first, have
caused NBC to be known, where-
ever radio is mentioned, as

“BROADCASTING HEADQUARTERS”

NATIONAL BROADCASTING COMPANY

A RADIO CORPORATION OF AMERICA SERVICE

Please Say That You Saw It in Rap1o-CRAFT
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WORLD WIDE WIRELESS

N addition to the complete linc of Radio Transmitting and Receiving
sets sold bv the RADIO CORPORATION OF AMERICA, tor
Ship to Ship and Ship to Shore Communication, the Corporation is in a

position to uotc upon:

PORTABLE MULE PACK AND CART RADIO SETS.

SPECIAL TYPES OF SPARK TRANSMITTERS FROM 1 TO 20
KILOWATTS, FOR MOBILE AND FINED STATIONS FOR
COMMERCIAL AND GOVERNMENT USE.

THE VACUUM-TUBE TYPE.

N

MILITARY TRACTOR SETS OF
SPECIAL CONTINUOUS WAVE TRANSMITTERS FOR SUB-
MARINES, DESTROYERS, SEAPLANES AND FOR NAVAL BASES.

SPECIAL INTER-FLEET RADIO TELEPHONE SYSTEMS FOR
BATTLESHIPS AND OTIHER NAVAL CRAFT.

The Corporation has in development a new series of Continuous Wave Tube Trans-
mitters for the various fictds of commercial usage. This apparatus bears the stamp of
The General Electric Lo., (U.S.A.)oneot the world’s largest electrical manufacturers.

TRANS-OCEANIC RADIO

Two hundred kilowatt radio frequency alternators are now in daily use in the

Corporation's high-power trans-oceanic stations. The Corporation isin a posxtion

to bid on similar equipment for international communication.

SHIP - WIRELESS may be
bought outright, may be leased,
and mav be bought or lcased in
addition to our service of inspec-
tion, maintenance and operation.
We provide Licensed, skilltul and
trustworthy operators. Also our
service and inspection depots are
located at all important seaports
of the world.

Our Nearest Office 17l Give You All Details and Information

RADIO CORPORATION OF AMERICA

1 EDWARD ]J. NALLY, President
' WOOLWORTH BUILDING NEW YORK CITY
BRANCH OFFICES 1N THL U. S A
BOSTON PHILADELPHIA BALTIMORE NORFOLK SAVANNAH
o NEW ORLEANS GALVESTON PORT ARTHUR CLEVELAND CHICAGO

i ’ SEATTLE PORTLAND SAN FRANCISCO SAN PEDRO HONOLULU

: . L #\

2N

N :
A - e : ¥ 2 - i - o 4 :
R TR E . e e e .

i
=
-
i
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THIS ADVERTISEMENT APPEARED IN 1920
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Send your messages

b A

Direct communic:ation with 43
foreign countries and among
11 cities in the United States

it by Net s Bast Indie:

Tt wussnot ¥
Teleseraph Adnnistridion

on #8°

RCA Communicalions offers every tvpe
of radio telegraph service to and from
43 foreign countrics, as well as hetween
11 leading cities in the United States.
Tosend yourmessage™Via RCA” i toin-
sure fas(, efficient handling of your com-
munication with any part of the world.
RCA Communications maintains oflices
in principal eities in the United States,
and in addition, every oflfice of the
Western UnionTelegraph Company isat
vour service in handling international

radio telegrams. The cities reached by

In this scenic tropical setti
located the Malubar transmitting R(\Avb (l )lll(’SliC SCI’Vi('C are Ba]lim()rc
Indie Telegraph Admini - . .
The aerial ha e stung from Boxton, Chicavo, Detroit, Los Angelces,
e tain top to another, . A

R New Orleans, New York, Philadelphia,

San Francisco, Seattle, Washington, D, C.

Photo by Amalgamated Wireless (Australasia) Ltd.

Architeeturalstyles havi notchanged
grvatly in the Fiji Islands since Cap-

Short waveradioree
tion NI T ol Nethie
aph Admi

I tain Cook’s List visit alionr 1779,

Tudies Teles Housed beneath the thatched roof ol

this hut is equipment which would

tion at Tjililin. Adju-table an = b

tennas permit ost favorable B i S 2 have delighted and amazed the fa.
pesiticnioreeeeption. The palm F— On a site eut out of the virgin forest stands the radie moeus navicator, M iy the Amal
trees add 1o the picturesgue. RO MR ey [ e telegraph station at Ketehikan, Alaska. Messages to this wated Wireless, Ltd shortwaveradio
ne== and offer no interference. Felestraph Adminstation statton casily skip vver almost impassable wilderness. recciving station tor the Ui fslands.

ALA COMMUNICATIONS, inc. -5

A RADIO CORPORATION OF AMERICA SERVICE

Dlcase Neoy That You Sewe It in RADIO-CRAFT
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“The Promised Land’ is the name professionzl opera- "This new course of radio training, which has bheen ol
tors have given to the New York Radio Central Station, developed for the benefit cf those who cannot attend R
on Long Island. When completed, this station will be  the 1nst1tute.personully, is the same cour e used at the ol
the largest and most powerful radio station in the world. Institute. It includes everything from basic principles %j &
It will be equipped to work simultaneously with five of electricity and magnetiom, to actual operation of -
other nations in widely separated and distant parts of commercial radiy equipment. 1t 81310 includes the same S
the world, and will be epoch-making in the field of in-  textbooks used in the Institute classes, as well a3 a =
ternational communication. buzzer stgt of grea;tly 1::4iproveéi design, with a variable : %j
Fnrollments are coming in by every mail. Why aren’t automatic transmiter, ior code prfiktxce. . v
vou one of the wideawake wireless men who have scen _LDe graduates of the Radio Institute of Americaen- 1
the new and greater opportunity opened 1o them by joy a great and exclusive advantage in the close_con- L
this {ascinating field? NOW—-not some later day is the —nection existing between the Institute and the Radio Ly
N Corporation cf America, world's largest radio manu- : éé

time to act!

facturing and commercial radio company.
, the radio fleld are former

A position at this station iz the height of every

ambition, for it means unlimited oppor- Prom‘nent executives ir

Tle Radio Corporation em- {1

operator’s

tunity to succeed and progress to higher, more re- students of the Institute.

sponsible and better paying positions in the radio  ploys thousands cf men, in its executive departments, L

industryv. So far as opportunity goes the successful  on ships and at shore stations and in factories and -
luboratories. A large percentage of these men are gradu-

future of these men is assured.
How about you?
The Radio Institute of America has b

The year round average attendance in its ¢
men, 95% of whom have successfully engaged in this ne
w field if you properly train yourse

take advantage of it.

ates of the Institute.
ed and successful institution for over fifteen years.

h. It has trained over 6,000

een an establish
lassrooms is now 298 students per mont
w branch of science and industry.

You, too, can be successful in this ne lf. Radio offers an unlimited oppor-
tunity for future advancement — why not

Write for our booklet and further details —now.

Radio Institute of America

(formerly Marconi Institute)

326 Broadway, New York

T

THIS ADVERTISEMENT APPEARE

D IN 1928
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..serving ships

on evel‘y sCd—
in all Branches of Radio

IGIT NOW. az vou

read this. there
arconevery sea hun-
dreds of ships for
which RCA s per-
forming a service.
These ships include
small pleasures achts,
tankers, fre wlm e
lurge passenger lin-
ers. And the radio
service RCA s ren-
dering is greatly di-
versified. Some of
these =hips are heing
guided through fog
and storm with the RCA Radio Direction Finder.
Others are in dircet radio communication with
shore or with otherships throngh the niedium of
their RCA Transmitting and Reeciving Fquip-
ment. Still others ave guarding against tragedy
at ~ca with the RCA Automatie Radio ALum

RCA™s radio serviee to ships at seais complete.

No matter what you want for your ship—if it's
in connection with radio—Radiomarine can supply
it RCA’s vast wealth of experience inevery phase
of radio, itz long aszociation with the problems
of marine radio, make cquipment bhearing the
RCA trademark your logical choice. More and
more cach day smart marine operations men are
secing the wisdom of going "RCA Al the Was”
It means more dependable radio for their ghips,

@ INSTITUTES

A Radio Corporation of America Service

RADIO INSTRUCTION

Technical Courses in Radio and Electrical
Communications: Television; Commercial
Radio Operating: Broadcasting; Radio Ser-
vicing; and A ssociated Electronic Arts.

The Spring Term, beginning Mareh 7,

inaugurates the Course in

TELEVISION

its fundamentals and most recent devel-
opments.
DAY AND EVENING CLASSES
WEENLY TUITION RATES
HOME STUDY COURSES

Ceatalogue sent on request Address Dept, R

RCA INSTITUTES, Inc.

Sehool of Radio and Conmununications Engineering

75 Varick St., New York 1151 Merchandise Mary, Chicago

A Quarterly Journa ‘of Radio Pragren

Thiz, the youngestmember of the RCA
Family, in less than two years has
reached top rank in its ficld, both in
the importance of its contents and in
‘ the number of its paid subseribers.

Eacl issuc contains first-published
papers by leading RCA engineers on
principal phases of radio and eclec-
tronics. The January issue is now ready.

Subscription, $1.50 (foreign, 51.85)
for four issuecs, including free copy

of 435-page “Television, Volume II”.

TES TECHNICAL PRESS

5 VARICK STREET ©NEW YORK

Please Say That You Saw It in RADIO-CRAFT
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at last —
the porfable super-heterodyne

PERFECTED

by McMurdo Silver. It sur-
passes your fondest hopes.

AUTHORITIES

on Radio have declared it to
be an “ELECTRICAL MAS-
TERPIECE.”” 1t secures re-
sults you never hoped to obtain
outside of a Laboratory, and is
so simple that you can con-
struct it with a pair of Pliers,
a Screw Driver and a Solder-
ing Iron.

"e] .
Stargry, Kooy, :
Sung-{"é{ "‘Or?r 201' his
"‘ritten elerOdyné' Ithe
» )as

THE PARTS

recommended Dby Myr. Silver
include a drilled and engraved
Panel, and everything neces-
sary to build the set. Price
$58.00 Tarcel Iost prepaid,
East of Rockies. (Accessories
not included: Tubes, Batteries,
(‘abinet, Loop, Loud Speaker).

SILVER SPECIALS
Oscillator Coupler, No. 101 ...................... §2.50
30 KC Tuned Qutput Transformer, No. 201,......... 3.50
.0005 Low Loss Condenser, No. 301 ............... 4.50
50 K€ R.F. Transformer Unit, No, 401............ 4.00
5-Gang 199-Socket, No. G01........ccvvuiinnninnnn 3.00

Write for Descriptive Circulars

All 8.3 Products are backed by Silver-Marshall’s Uncon-
ditional Guarantec of Satisfaction or Your Money Buack.

EASTERN DISTRIBUTOR
Twentieth Century Radio Corp., 102 Flatbush Avenue
Brooklyn, N. Y.

Silver-Marshall.inc.

105 S. Wabash Avenue, Chicago, IIl.

THIS ADVERTISEMENT APPEARED IN 1924
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RADIO BY McMURDO SILVER

TARTLING radio engineering achievements

have characterized the work of McMurdo
Silver for a quarter of a century. Year after
year his radio receivers have won the acclaim
of technical schools, engineering laboratories,
radio distance receiving champions, leaders
of scientific expeditions, and internationally
have made widely
accessible results previously considered
unobtainable ocutside of a laboratory.
This leadership in radio engineering
is strikingly demonstrated by current
It is no exaggeration to

famous musicians . . .

models.

The 14-15—Super-sharp com-

munication recerver of 14 tubes

(15 with larger speaker) with

tuned and stabilized regener-

ative r. f. amplification on all
wave bands.

Type 1B Pre-Amplifier Mixer —

This pre-ampli-
fier and elec-
tronic-mixer
(self powered,
universal a.c.—
9‘ ﬁ - d.c.) features
two channels
into the two
triode sections
of a 6F8, the two capable of being mixed
and faded together by individual gain con-
trols. The first with a 6]7 pentode vields
56 db. voltage gain with an input of 2
megohms permitting use of crystal or other
low-level micrephone plugged in directly
through standard shielded jack and plug.
The second channel serves for high-level
microphone and phono-pick-up or radio
receiver input and gives a voltage gain of
20 db. Operation is from any 105 to 125
volt, 25 to 60 cycle a.c. or d.c. power line.
Hum is unmeasurable and the 1B may be
used to drive following power amplifiers
witn no trouble on this score, with 20 to 50
foor separation through single conductor
shielded microphone cable. Substantial
sieel shielding caseis 7" long, 6’  high and
3-1/2" deep. Shipped complete with 1 each
tested Raytheon 6J7, 6F8 and 6J5 it will
turn any good receiver into a complete
P. A. System.

Wl

2900-G SOUTH MICHIGAN AVENUE,

The Masterpiece VI—New f. r. f. super-

heterodyne and exclusive Multi-Band Cir-

cuit, employing 21 tubes on two 3/32-in.
chromium plated steel chassis.

New

and Sensitive Dynamic Microphone

In America's best and most highly developed
broadcasting stations, the dynamic microphone
reigns practically supreme as the acme of
microphone quality. So, in offering a micro-
phonecomparable in qualityto McMurdo Siiver
receivers, we naturally selected the dynamic
principle as the sound basis upon which to start
development.

We are proud to offer at one and the same time
not only a microphone directly comparable in
quality tothe costly unitsused in the finest broad-
casts, but to provide throughrecent research greatly increased
sensitivity, a combination of directional or non-directional
characteristicsinonesingle unit—and tobe ableto establish what
isanextraordinarily low price for such a remarkable instrument.

The new McMurdo Silver 4A Dynamic Microphone is shown
mounted upon its 7'  high, no-tip-over steel desk stand, together
with the shielded plug which terminates at the microphone,
the 25-foot rubber-covered shielded microphone cable with which
it is equipped. Both stand and cable plug unscrew for conven-
ience. Thestand thread is standard, sothatthe microphone itself
may be quickly transferred to different stands as may be desired.

This superb microphone is only 3-13/16"" long and 2-1/4"in
diameter, and weighing but 1-1/2 lbs. has a frequency charac-
teristic flat to 3 db. from 50 to 10,000 cycles—the full range of
the best broadcast stations. Its ''level” is unusunally high, being
only—52db.and its outputimpedance is 50,000 ohms and mate-
riallyreduces a.c. hum pick-up by the microphone orits cable
and permits quite long microphone-to-amplifier cables—even

up to a couple of hundred feet when necessary.

Please Say That You Scw It in Raplo-CraprT

are
“Years Ahead” perform-
ance oftomorrow’'sradio

by McMurdo Silver.

T

CHICAGO,

say that no real conception of what radio
offers foday is possible until you have tested
the 1938 masterpieces of this master engi-
neer.Hereis radio which, with uncanny “'reach”
goes to the earth’s four corners to snare
unique and unusual programs...

news, ships’ messages. Thirty-six
distinctive technical features

music, sports,

responsible for the

Send for details.

F
£
-—Lli’ The 15-17—Advanced 15 fube

super-heterodyne circuit deliv-
ering functional efficiency of 17
tubes. Every coil and circuit
individually shielded and chas-
sis chrome plated throughout.

PR RN

g

i

The SELECTIVE.DI-
RECTIONAL 9 is a
positive means of
boostingweaksignal
strength and reduc-
ing noise and in-
terference. It pro-
vides an extraordi-
nary amount of local
noise reduction—de-
pended wholly upon
how far away from and high above local
electrical noise sources one can erect its
X" flat-tops.

The SELECTIVE-DIRECTIONAL 9 gives
nine different choices of directional dou-
blet, single wire and V-aerials. One may
select at the turn of the knob an East-West
or North-South doublet, an East, West, or
South single wire "L’ antenna, or a South-
East, South-West, North-West or North-East
V' aerial.

All are coupled to the receiver through a
noise rejecting transmission line and per-
fected automatically self-selectinglong and
short wave antenna and set couplers.

All soldered and ready to put up, erection
requires only two crossing 60-{oot spans in
approximate "X form on house top, open
lot.or anywhere such spans can be conven-
iently found.

Kit includes 4 antenna and insulators, 4
stand-off insulators, lead-in insulator tube
and 50-it. of weather-proot lead-in cable.

LV ER

ILLINOIS
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PUSERE

g our Condensers jor Wireless
for voltages up 10 30,000. They have been

cceiving repeat orders from British, Colonial
2 users in ali parts of the worla.

o we began applyin
lied a large number
and we are
{rom other larg

Over a year 2a&
fiave now Supp
ery severé tests,
and

ved owe
ected 10V

ue
ain Lovet fments,

er @..:()ﬂxh:l“lSCl‘:ﬂx are mHOre

. | C;—
Ui A vk

have proved, that Dubili
y not more than one-tenth of the space

Cirtaent than any others ; that they occup

1nd are about one-tenth the weight of other high=tension condensers o that they
1 no o more than other good condensers S that they cannot be surpassed for
shat they are practicaﬁy unbreakable’ that there are 0o losses due to
leakage . that hysteresis S reduced to 2 minimum that desired
yrue to within } per cent.; that the cificiency  of wircless
flation of Dubilier and therefore

We olabm, and tests

o ability,
. sh discharge ©f
are supplied
\eased by the insta

The Sending Radius is Greatly

ipa,itics
Condensars,

%ncreased.

4000 Working Voltage 15,000 Working Voltage 2,00 ity , =
§2000 Breakdown . 53,000 Breakdown Voltage

Rt w0 ) 70,000 Breakdown -
QO{: s Capacity - LoD M E. Capacity -
500 Dimensions, 1B 13500 Dimensions, i3 5 85x8ICM

enerons 13 IR

R ENQUIRIES. Al condensers Guarante:

SEND YOU
ble if they do not g

and are returnd ive entic>
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MORE THAN 23 YEARS AGO

The name PUBILIER was on engineering tongues
1 lands. For it was Pubilier who invented
the first mica

in a doze
and produced, in those early days,

condenser — with a vision perhaps of things 10

se. In all the 28 years that intervened — years

con
that saw a strange wireless contraption hecome one
abilier pioneer:

of the world’s major industriess D
ing never ceased. S0 it is, in 1938, as in 1910, the
world looks 10 Corne\l-Dubilier for condensers.

Now as then—all condensers are fully guaranteed.

CATALOG SENT ON REQUEST
amilton Blvd: So. Plainfield, N.J.

Please Say That Yo aw It RADIO-CRAF

OS¢

i w Saw It in ADIO-(
A
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Radio Set Tester
BRI,
will identify : '_H. i 'w?
YOUR STORE v ‘*?

with dependa ble vipment
Service and Products e e
5

e

b

WESTON ELE( IRI(‘\I INSTRUMENT (‘ORIOI(ATIOV

ston Avenue, Newarh, N

THESE ADVERTISEMENTS APPEARED IN 1888 AND 1925
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WESTON
MODEL 775 SERVISET
mplete tester .. really port-

ntains all the features of
e 2 Analyzer and 773

FIELD!

i

No matter what type of test equipment is needed, radio servicemen
know that when they buy WEesTton they get the sound engineering, the
added dependability, which comes from a half-century experience in
building better instruments. Send for literature on the complete line.
Weston Electrical Instrument Corp., 599 Frelinghuysen Ave., Newark, N. J.

VV ESTON Radio Instruments

Please Say That You Saw It in RAPIO-CRAFT
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Do Amateurs Realize the Wireless
Opportunities that Await Them?

How the President of the National Radio Institute
Answered this Question When It Was Put Up to Him.
What Would You Have Said? Is the World’s Fastest-
Growing Field Actually Going to Slip Away From
Those Best Able to Cash In Big On It? These Are
Questions Which Will Interest Every Radio Amateur.

HAT was one of the questions recently

put up to me by a w CII known dutlnmt\

visiting Washington. “In vour opinion,”
he said, “do amateurs realize the wireless
opportunities that anait tham®™ For o mo-
mont [ owas stumped! Then | oreplicd. “Yes,
with just one “but’. I think that amateurs
arc well aware of the tremendous expansion
ol wirceless that-is daily going on. They real-
ize thar it is sweepine the world Tike wild-
firc. BUT | do not think that they realize
what this means to icm—they doonot realive
that they can caxily get the plums’ that the
field otfers. They “have the jump’ on every-
otie else, and they should realize now that

‘the fastest-growing ficld in the world" be-
sides being o fascinating hobhy 1s a wonder-
ful. opportunity -iilled ficld offering splendid
present advantages—and growing so rapidly
that the future i< hevond estimation!”

I wonder 11 many amateurs have ever con-
sidered the fact that what is o them a
fascinating hobby 1. also a fascinating pro-
Tession, Nled with big opportunities that they
can casilv share whenever they are ready
to do so. 1ts only a short step for them now
to a splendid tield that hey can put their
hearts imto—and  offering o higger future
than old businesses which are overcrowded.

Big Opportunities Are Knocking—
Are Some of Us Saying “Please Go 'Way

After the callor who startad me thinking about
this matter had lett, T jotted down on my pad <ome
of the atemrs which 1 had reeently noted regcarding
wireless expansion, On land and on sca by oppor-
tunitics are oponing, and Cven groter uses for wite-
Tess are being tound cvery day. Noodoubt von too
have read these items: but [ am come to have them
mintal here hecause 1owant to impross upen vou
what this tremendous expansion ean muoan to 3 ou.

When T aead every day how wircless expansinn
is sweepine over the world 1 ooften say to myself,
‘e opportunities are knocking—I wonder if zma-
teurs realize that they can cash in foe on this orow-
ing ficld. While opportunitics knoci, T owonder if
some aren’t ~aving, CPleasc go Tway and It ome
sleep™”™  OF comrse thev aren’t Slaeping by oany
means, bt 1T owant o/ of them to know just how
casy it i~ to tully qualify for o field which i= un-
denialily  Alled with vreater advantages than most
others in the world today.

Easy to Qualify
In Spare Time — at Home

T want to tell you-—without obligation to vourself
inoam way o more sthout wireless opportunities and
how rou can tike advantage of them. | would like 10
tell vou ahout our Institute. This National Radio
Tn~titute was the original and 1< today the oldost
and fgest school in America teaching wireless by
mail, The government allows our eraduates five to
ten points eredit when takine First Grade Govern-
ment License examinations. We have graduates in
almast every part of the world who have quickls
qualificd through the speeial method throuel which

and Let Me Sleep?”’

we make Wirdess amazinely  casy for
learn Cmn]\(t(l) at home in spare time,
These are some of the
Institute and | am <oty [ haven't 1oom to tell you
all of them. T <hould like to teil you more about
our wondertul new methods of teaching, about aur
remarhable new invention, the “Natroneter.” which
cach student gats and which almost cuts in hali the
time neeessary to laarn Wireless thoroughly, Then
too 'd hike to tell vou abont our Diploma. our Re
wague, Employment Service. and about our special
casy-pisment plan. But there is nat enough 1oom
here to tell sou about all these things ~o [ am
soing to ash rou to write me for o new interesting
bouklet we have gotten up.

Write Me For Booklet

A little coupon i~ heing put here =0 that you can
save \(llll\(“ trouble in <ending for this illustrated
Booklét, “Wircless, the Opportunity of Today.” Dy
mailing this coupon yon will not e oblicating your-
self in any was and no <olicitor will call upon you.
I ut the coupon /! bring you <ome mighty interest-
ing facts about Wireloss ()mnnmnmr arcl about
how you can quickly and casily qualify for them-
at home amd in your spare time

Won't sou mail this litle coupon  at once?
Whether you are a junior Radio Amateur and want
to learn all about Wireless or whether ynu are
anxions to fully qualify <o as to enter the wireless
profession now in one of the fine opportnnities

open en land or on sea write me for
this Looklet. Al that | ash is that vou

anyone to

main peints about this

Wiite @s  ~oon possible. And  since
pomm— MAIL THIS COUPON TODAY -----': there lis no obligation -why not write
B Mr. James E. Smith, President, me today!

1 National Radio Institute. :

[ ] Dept. 16, Washington, D. C. 1 )

I Qend me vour FRER hook, “Wireless, the Opportunity : By he way, we are mukn} .

LI Todax ™ Tell me about yonr fnstitute amd youe g short-time offere for o strictiy

1 wpecial <horttinge ol 1 hmltul tine. in which wo are giving all

: 1 new t{1|x1x11t> our complete now conrse

i Name 1 i Windess Telephony FREE.  Mail

. 1 the conpon direet to me. today. and let

' S\ Occnpation B ome el aon about it Ty retion mail
1

b Niddress 1 . . - .

1 1 Mr. James E. Smith, President. The

: City State 1 National Radio Institute, Dept. 16,

P ————" N L T P TS T PO § R o

M. James
1 Soith.
Prosident,
Nattonad Ruadio
Institute.

What I Jotted Down

the dtems | ojotted dozen on oy rod
“ireless 1 ogrotwrng by leaps and
- the scorld. Let me téll vou wchat
de¢ Swecip o rpdusion
and to yoeur Juture.

Fere are
showeing he
bownds all ot
this work
means fo e

T

ACSHE G0N American cotpotation has been total

10 eatablish Wireldas statiuns 1 eiery part of the zlobe,
The U, =,

Merchant Marine operdies  ihousanos i
Is NOW Q4 necessity on ships.
; tibune now deeeives foreran news by
Other papets are calbing upon Wheless tm,
wireless stutions are \(nm_nw up all over the
int Assise Furanee: Bordeans, Ville e, and
Franve: Pekin China: Geneva, Swttzerland:
Sanghai, Chida: Figi Ialands; Warsan, Poland and
these are but o tew
Mauny railroads ate calline upon wireliss o dispaten
Daty and catty oo comnunication. The  Lacka vana
The Lowsville & Nashnille. The dian-acitic, The
Nashiille, Chattanoosa & N1 Louis, we same or them
SNew  Yark, Cleveland, Chicaan ant Detront ane
U)lm\L[Ll| by an inter ity witeless serviec.

s oarve heine antereepted by wireless throuzh
Huxnnmm of New Yok, Dualtas, Chicago,
Cites,

Bankers

Merchanis,  Nanutacturers  and
< are calling upon wiveless Johin
Rubher Co., Standard 0l ©o
New Yok SNk | e only oA tew
WIS W Marker aml Weathet
Ly wireless in all secerions of the eountry
stations ‘xu \mm' ny up in oevery pant
st 1y May. N 5

Wanamake oo

1eputts

of Ameried,
Pittsbwmgh,
Tana; Seattle,
hut a tow,
The Aerial Mail Serviee of the 1'ost tHhee Depatinent
alteady has 12 rwidio stations in operation.
The Japanhvse are consDueting o powertul station in
ihe Orient.
A big new wireless service is being
meland aned ance.
Telewraph Co. is establishine a eom-
plete (Imln ol stations nn the Pacifie Coasr,
Me e sent from the  Philippine
Washuy mn CHLO00 miles) i3 minotes
Datly widless serviee hetsween the United Stares and

( ul
A

Helena,
whan 1he

established be-

Islands 10

Japuan iz in tull operation. .\‘(. Iolins. New Founil-
luml is aperating a large senviee

Danzie, in Luwope, 1= iving o larse witeless
ubeTations

Three  temendons  statjons are operatine on o Tous

Islaod  ut defferson.  aml East
Maoriches

Sowih Anneries is planning o
stations ar Rio de Janeiro, Asuneion,
el Montevideo

One ~incle Anicrican coneemn
llllmuullnn herween the Tnired

land, Germaony - Noway, Denmak
lu\wl Polund. Honolulu and Japan.

Jnd these o

Lasthamipton,  Port

establish o charn or
Baenos Aives

affets wnteless oo
Spates and Prar
Nuodon, I

e nles
sproadin,
ane g

onlv a few of the
shocoing howe Hireless capanyion
over the whole carth. It brinas
opparfunitice amd it can o
tHem

THIS ADVERTISEMENT APPEARED IN 1921
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NOW IT PAYS ME GOOD MONEY

S. (wame AND
%o{v!}s uPON REQUEST)

| will train you to CASH IN ON RADIO’S
spare time and full time OPPORTUNITIES

MANY RADIO EXPERTS MAKE Many Make $5, $10, $15 a Week Extra 4. E. SMITH. President
A = K A National Radio Institute
$30, $50, $75 A WEEK in Spare Time While Learning R L
. % ' . X Almost every neighborbood needs a good spare time Established 1914
Do vou w te muke more money? The wnrld-wide use servicemun. The day you enrvall § start sending  you The man who has directed
1 Radio has made many opnortunities you 1o have sxtra Money Jdob sheets. They show you how te do Llfxe honie Su;x(ly trainng
pare time or tull thoe Radio serviee bisiness of your Ladio repair jot w10 Ty 11v1('i(1\' ‘Ihiroughout of maore men for the Raulio
| . i 0l o3 pE Lt Industry the f 8
Fhiree out of every four hames in the United youwr traaning 1 send 1 plans and ideas that have wmade =L R other
e Ralio sets w regularly veo Tepiivs, serv- sood spave time money - from ot $300 a vear—for
ra. new tabes, Many sets ad will soon 1 1s of fellows. | sxend you special Radio equipment
placed by new nmadels [ will tran you at hamne in chow Aou how contdt exp ohits and build
S ' sell, t-\iullKi polvice, ulh I.\‘l'tl's ,?f, cirenits which illustrate mmportant Radio Principles. My Find Out What Radio Offers You——
i il irt your own Rady UNITeSs & e Traimng gives you PRACTICAL EXPHRIENCE while
1t ey vou make i your spate fime whil leatuing. Get My £4-Page Book Free
Leariny

Nl Li(h‘)l"”‘. Pl- Illl,\‘nl-jl I)Ll;):lc_glw&\k. Its trec 1 Give You aProfessional Servicing Instrument Aet Toduy. Muil the coupon now for
hows wihiat wve dane for others, e B e ey ¥ book Rivh Rewards in Radio
ere 1§ L 3 )

vy TFree Lesson and
Both are f to

eveny Rt d N expent u“)"_“W Jover | years old. My book puints out Radie’s
Get Ready Now for Your Own Radio Business i “ . L .;Ir))m'xlﬂ“ ll(“\]}::i(;:l" lmllll m|m~ lummrun[plivs and lhr]s{s(-lwnm\’
A " R A El tle o tells about my Training an adioang
and for Jobs Like These \\ll} \\il\,ﬁ'.(in\“ llhv T B ltillensmn; shows vou letters from men | have trained,
5 : 5 Cig! g ORI GHRE i o ] - telling w e ing carning . shows v ;
Radio broadeasting st n ploy enxineers. onerators ment. 10 containg every L .\w“:y bal;f(t \t‘!u(‘\e“:en:” lik;};l,}-.l -lllllnl ‘:;Ale'xxxl\(x‘hl;lnggzr;}O\x[Ox{}y‘
;, o ke e . i o EB1 \\'," WhEEnf Rrcges=du IS MATL THE €OULON in an envelope, or paste it on a
e Radio set servieing pay much as $200 10 K50 NN 1t Denny posteard—NOw! '
year 1 serviein muaech ax $o0, voltuges r1 . card—XNOw!
OIS a week. Many R Xperts ownound ¢ ale 1est o tubes,  resistanee;
| 1t i Radio xales and seivice viust andd alipn any set, old or - . J. E. SMITH, President
adio manufacturers wnd  Jubbers enploy new. it satisfles v s for u--m‘ei-l " n National Radio Institute, Dept. 8CX
wemen, et neers, S\'I‘\Il‘h‘lll"'}\‘ LK statuul serviein after you graduate a1 help yvou mike B
veur. Ru operators sliips get exlra uoney servicing sets while training, Washington, D. C.
“t seld besides. Automahile, poh
wreinl  Radio, wd speaker systemns s 5
e newer fields offering good opportu 510w F
future. Televis promises  muny jn};s KOOI, - - =
M I have ined are hold fu these v . § E

branches of Radiu,

J. E. SMITH, President. Dept. 8CX

National Radio Institute. Washington, D. C.

Dear. Mr. Smith: Without oblization, send me free the Sample
Lesson and vour 64-page Book "Riech Rewards in Radio,” telling
about spare time and full time Radio opportunities, and
how I can train for them at home in spare time. (Please
write plainly).

GET MY LESSON ON
SUPERHETERODYNE PRINCIPLES FREE

T will send you my 1% page Lessan '"Broadeast,
A Wave and Television  Superheterodyne Re
ceiver b ples™ absalptely By to prove to
you that mv ( is pructical. helpfal, com

plete. This fascinating fesson containy an anal- NAME ... . IR - PN ST « P .- AGE.
ysiy 0 superiority of the superheterodyne

er reuits; separate seetions which cever
the action of pr rs. oscillators  roixer ADDRESS o T N
und  deteetor civeuits, pentagrid converter cin
cuits, tracking padding,  all-wave
Peeqlveny [l specizl | hroad CITY . . il o........8TATE... .. .. .
band 1.F_ chanr ion reception, ete 23F -2
You can get this Lesson abselutely free simply

]
]
]
]
¥
1
!
]
!
1
]
]

by matling the Coupon now.

L-—-------------------------'

Please Say That You Saw It in RapIo-CRAFT
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MANY OPPORTUNITIES

FOR THE

COYNE TRAINED =

RADIOwAN ©

Don’t be an untrained man. Let me show you how to get your start
in Radio — a fast growing, live money-making industry.

Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or
Service and Instaliation Work—Broadcasting Station Operator—Wire-
less Operator on a Ship or Airplane or Sound Work — HUNDREDS

OF OPPORTUNITIES for a real future in radio!

12 Weeks of Shop Training

We don’t teach by book study. We train you on a great outlay of Radio, Television
and Sound equipment—on scores of modern Radio Receivers, actual Broadcasting
equipment, Television apparatus and Sound Reproduction equipment, Code and
Telegraph equipment, etc. You don’t need advanced education or previous experience.
We give you — RIGHT HERE IN THE COYNE SHOPS — the actual practice and

831

{

|

experience you'll need for your start in this great field. And because we cut out all
useless theory and only give that which is necessary you get a practical training in 12
weeks. Mail coupon for all facts about my school and training methods.

TELEVISION -~<PUBLIC ADDRESS

Television is sure to come as a commercial industry. Rapid progress is now being made in
developing this new field. It will offer opportunities to the man who is trained in Radio. Here at
Coyne you learn Television principles, and work on actual Television equipment. Public Address
Systems offer opportunities to the Trained Radio Man. Here is a great new Radio field which
is rapidly expanding. Prepare NOW for these wonderful opportunities! Learn Radio Sound
Work at' COYNE on actual Sound Reproduction equipment. Not a home study course.

SEND FOR DETAILS OF M1Y

“PAY AFTER
GRADUATION" PLAN

Mail the Coupon below and I'll tell you about my ‘“‘Pay After
Graduation” Plan which has enabled hundreds of others to get
Coyne training with very little money. On this plan you can get
your training first, then take 18 months to complete your small
monthly tuition payments starting 5 months after you begin
training. Not a home study course.

Mail the coupon for all details of this ‘‘Tuition Payment Plan.”

PRACTICAL WORK

at COYNE in Chicago

ACTUAL, PRACTICAL WORK. Youbuild and service radio sets.
You get training on real Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your own Tele-
vision images over our Television equipment. You work on real
Sound equipment. You learn Wireless Operating on Actual Code
Practice apparatus. We don’t waste time on useless theory. We
give you the practical training you’ll need for your start in Radio
—in 12 short weeks. If you desire code, this requires additional
time for which there 1s no extra charge.

Mail Coupon Today for All the Facts

H. C. LEWIS, Pres. RADIO DIVISION Founded 1899

Coyne Electrical School
500 S. Paulina St., Dept. 38-8H, Chicago,lil.

ELECTRIC REFRIGERATION
AIR CONDITIONING
AUTOMOBILE ELECTRICAL WORK

Instruction now included at no extra cost. Here is your opportunity
to learn these valuable allied lines without extra tuition charge.

PART TIME EMPLOYMENT TO
HELP YOU “EARN WHILE LEARNING”

If you are short of money and need part time employment to help
pay for your room and board while
training, my Employment Depart-
e ment will help you get a part time job.

GET THE FACTS

2 Don’t let lack of money prevent
d vour sending in the Coupon. Mail
& the Coupon today and I Will send
2l vou the Big FREE Coyne Book
full of FACTS.

AN G N N N BN N BN BN BN BN BN EEE SN BER GEE BN B Em
H.C. LEWIS: P.ret_s. .

Radio Division, Coyne Electrical School
500 S. Paulina St, Dept. 38-8H, Chicago, lll.

Dear Mr. Lewis:—Send me your Big Free Radio Book, and all
details of your “Pay After Graduation” Plan including valuable
instruction in Electric Refrigeration, Air Conditioning and Auto-
mobile Electrical Work.

Please Say That You Saw It in RADIO-CRAFT
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Again Acclaimed

“SUPREME"”

Another RMA Show— Another Triumph

Standing the acid test of daily actual use in the hands
of thousands of radio engineers and service men the
country over, meeting every service requirement in a
constantly changing field, the

SUPREME

| Radio Diagnometer |
. . MODEL - 00 - B
e S inn 101 $139.50 remains
Also available in smaller case for the UNAPPROACHED! UNCHALLENGED!

radio man who does not care to carry N
spare parts, tubes, etc., in same unit. ~—except for the addition of

UNCHANGED! Pentode Testing to its almost

And Now ! lim.itless servicing functions!
A Revolutionary Set *A

gain the SUPREME DIAGNOMETER MODEL

Analyzer 400-B at the RMA Show was readily conceded by engi-
25 Testing Instruments in 1 neers from all parts of the globe to be the unrivalled
] teader in the field of radio service instruments. Radio
1 ’ R?alfi- dealers, manufacturers, technicians and service men,
ings on in ever-increasing numbers are demanding the
One SUPREME DIAGNOMETER because:
Meter—
Onty
Mg:,',e ta 1 Its unique design is outstanding a guarantee against
Read * obsolescence.

Its rugged construction prevents break-down insuring
accurate operation at all times.

=

It is the one service instrument capable of making every
necessary test—none other so complete.

=

It pays for itself in a few months—faster and more ac=-
curate servicing means greater profits.

SUPREME

.

SET
It provides maximum efficiency with utmost simplicity
A!\?OAII)’;E‘;(? ® —pictorial diagrams of every test supplied with each

instrument.

It creates satisfied customers—provides a laboratory
method for the solution of every service problem.

aealefv giNe;vax;)i'ce. 11;‘1-/0.58. Greenwood,
iss. ze 44x9 Vex . Shipping weight
6 pounds, !

Ne s

It provides the Freatest amount of test equipment in

the least possible space at the lowest cost per service

$78 50 unit—The service units contained in the Supreme
*

Diagnometer, if purchased separately, would cost many
| R times its price.
Responding to demand for a simple, yet
e i reme” Model 50 SET ANALYZER
the 'Supreme’’ ) e .
is offered to the Radio service world, Make your fetrvxcdq De- e
iropli to only one meter of unique artment outstanding Supreme Inst . .
design never before available in any but Modernize with the SU- 3 77 Suprerne Blage "
€ most expensive la Tatol ipmen RS Mi PPRATY .
it measures both A. C. and rg E volta, e; PREME DIAGNOMETER Greenwoo.d, Mississippi
up to 900 volts, and currents up to $00 and watch your profits Please ship Supreme Test Inutrument «s
milliamperes, and provides many readings grow checked below :
and tests never before attem, tec{with‘ any : Model 400-B Diagnometer
other similar instrument. ou owe it to REME """ Net Cash $139.50 i
yourself. to compare “'Supreme’ advan- SUP Time Payment Plan—$33.50 Cash
ages with any other set analyZer You | oo v TN T TR AT RN TANNC B 0 0i o —$33.
mﬁy be conside);'ingl & 4 INSTRUMENTS and 8 monthly payments of $15.00 cach
...... Model 80 Set Analyzer
CORPORATION Net Cash only $75.50
Most good distributors carry the complete All prices are F. O. B. Greenwood, Miss.
line 0{7 St;vl;relnilesprc_v;jucts;"n stocl;i’inicl;;?'-, GREENWOOD, MISS. No Dealer’s discount.
ing the Model 50 Tube Tester, Mode istri in All Princi) itiesww = Date Shi tdesired ... ..........
Ohmmeter, Modet 17 Tube Checker, as D:stn‘bumrsm Al ‘rmctpaICYx nek .a ipment desire:
well as the Diognometer and Set Analvzer. Service Depotsin NCW OrK, Signed. .. ..., ... L
If yours cannot suppér you, use order Philadelphia, Pittsburgh, Firm Name
coupon to the right. Chicago, Kansas City, R
Seattle' Toronto’ San .....................................
Francisco. Street Address. . ................... con o
R e
- e
w. State.......... D000 B00A000aE0AnSaaR0 60
1 Please give three or more bank or trade
k Stznq InStmments references and na;lnes of distrih‘}unrs Jrom
whom most purchases are made.
*SUPREME BY COMPARISON® L

THIS ADVERTISEMENT APPEARED IN 1930
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FAMOUS RADIO ENGINEERS
Acclaim

INSTRUMENTS/

“I am particularly glad to see
SUPREME introduce so efficient
and reliable an instrument as the
Model 541 Sex Tester—and so ex-
tremely efficient for all types of
seryice work.”

fod W,

Chief Engineer
THE HALLICRAFTERS INC.

OME of America’s finest radio
. eng.lneers U men who W(?rk I was really amazed at the excellence and fiex-
daily with test instruments costing ibility of Model 551 Analyzer, considering its
thousands of dollars . . . certainly very low price. A serviceman entering a home

o with it should certainly present all the ear-
know fine instruments. They recog- marks of competence and ability,”

nize superiority in accuracy . . . in B
quality. That’s why these same men &)‘)&\\M&O l\m
who use the best laboratory instru- b
o . P President

ments available acclaim Supreme . Mcmunoo SILVER conp
instruments—the instruments for
your service laboratory.

Too, Supreme instruments are
easy to own. Your parts jobbers sell
them for only a few dollars down—
balance in monthly payments—on
S. 1. C. terms, the world’s easiest
installment terms!

JUST OFF THE PRESS!
FREE lllustrated 1938 Catalog. Write for It!

‘I have found Model 570 Signal Generator

R ] . meets all requirements to an excellent degree,
FREE ““Adequately Equipped Shop™ Certificate and I can well recommend it to those contem-
Send for the free booklet explaining how plating the purchase of such an instrument.”

you can qualify for a Supreme ‘‘Adequately )
Equipped Shop’* Certificate. Wj& W
[ 4

Directing Engineer
RADIC TRAINING ASS’N. OF AMERICA

INSTRUMENTS CORP.

GREENWOOD, MISSISSIPPI - U. S. A.
Export Dept.: Associated Exporters Co., 145 W. 45th St., New York City Cable Address: LOPREH, New York

Please Say That You Saw It in Rap10-CRAFT
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uestion~

"HOW GOOD CAN A RADIO_
_TUBE REALLY BE MADE?’,

SYLVANIA tubes are not made simply to sell but, first of

all to perform. If you have had experience with tubes
of questionable quality, this simple statement of a fact will go
far in accounting to you for the big difference in quality of
tone, sensitivity and volume that you will notice immediately

you install Sylvanias in your receiving set.

‘The fundamental reason for the extra measure of perform-
ance that Sylvania tubes deliver is easily understood when you
consider the attitude of the makers to their product. They
know beyond any question of doubt that the future of radio
i depends on how good its equipment is made—not how cheap.

Sylvania tubes are made by a close knit organization that has
been identified with the manufacture of superior quality elec-
trical products for many years. You are invited to investigate
its responsibility through any of the commercial agencies.

To demonstrate to yourself how good a radio tube really can
be made, compare Sylvania performance with that of any
other tube you may hold in high esteem. Both the manufac-
turers and the dealers guarantee of complete satisfaction is an
obligation that will be upheld under any and all conditions.

[ 9

We Invite Dealers

—uwho recognize the relationship of quality jE
to profits to ask us about the Sylvania fran-

chise and the better business building plan.

It will be worth your while to investigate
regardless of your present connections.

Types: SO1-A, S99 Large Base, S 99 Small Base %

¥ SYLVANIA PRODUCTS CO.

Emporium, Pa.

THIS ADVERTISEMENT APPEARED IN 1925
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‘ SYLVATY

When the name is Sylvania,
the answer—now and always—
is quality

Radio since its birth has seen many changes
—improvements that have raised the indus-
try to its present high standing in the world
of business.

But che quality of Sylvania radio tukes
has never changed. For ever since the first
Sylvania tube was made—back in the days
when radio first became commercially im-
portant—Sylvania engineers have insisted
on perfection by “set-testing” each tube be-
fore it is okayed for shipment.

This consistent quality has shown itself
in the sales recognition which the public has
accorded Sylvania. That’s why the name
Sylvania means profits for you! Hygrade
Sylvania Corporation, Emporium, Pa.

FREE OFFER: Send to Dept. RCJ, Hygrade Sylvania
Corp., Emporium, Pa., for a free three-month sab-
scription to Sylvania News. Don’t miss this offer—

every issue of Sylvania News is full of helpful radio
inZormation!

SYLVANIA

THE SET-TESTED RADIO TUBE

Please Say That You Saw It in RaDp10-CRAFT
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The principle of this instrument
needs no introduction Thousands
of the Crosley Model “A"™ Con.

i} conservatively rated at .0012

While the Model “A™ was made
with wood frame and laminated
wood plates the new q
Modd ucu bas i |
ground porcelain K
plates with die cast frame. It is
as efficient a piece of apparatus as
you could desire. For tuning
C.W. and for power transmission
it cannot be equalled. It is tested
on one thousand volts before
shipment, No body or hand ca-
pacity. Low resistance due to ab-
sence of spring contacts, copper
lates, brass binding posts, étc.

e cal] it the “sensation” of radio—*Better—
Costs Less”.

Every CROSLEY VARIABLE CONDENSER
is GUARANTEED to give absolute satisfac.
tion or money refunded.

The CROSLEY VARIABLE CCNDENSER is
now made in three styles:

The New CROSLEY Variable

““Better — Costs Less’’
MODEL «C”

Condenser

densers have been sold with uni- breakable. For
form satisfaction  The Model either base or
“A" is conservatively rated at panel mount
0005 Mf. The new Model "“C” ing, Made of

Model “A” with wood frame and laminated
wood plates.

Model “B” witt wood plates and dic cast
frame.
(Both models have the same capacity—
.0005.)

Mode! “C” as illustrated—capacity .001—por-
celain plates, die cast frame, etc.

CROSLEY
V-T Socket -- 60c.

‘“ Better -- Costs Less’’

The biggest
selling  socket
on the market.
Practically un.

one piece por.
celain. no met-
al shell, hence
no ground
hum. Better—
and costs only

Harko Radio Receiver

The most
compact and
complete ef-
ficient crystal
receiving
outfit on the
market Will
tune from
200 to 600
meters bring-
ing in spark,
voice and
music with
amateur_antenna. A wonderful little instru-
ment.

1938

Price complete with battery, etc., $9.00.

Prices as follows: One thousand ohm single head set, 125 feet

cabinets in
gum, ma-
hogany o r
q uar tered
oak and fur-
nish them
with genuine
formica pan-
els. Prices
on cabinets

range from
500600000500 00a60000006800050 $2.50 to $10.50

el

e e T

Crosley Variometer
Parts

Consists of two stators, one rotor, the neces-
sary hardware as shown in illustration. Shaft
for knob and dial is 3/16” diameter. The
wood parts are furnished either in poplar or

mahogany. Price of Variometer parts, using
poplar wood, $1.50. If wood parts are nrade
of MahOGANY +..vvvnnernnrecnaneerannsns $1.75

Crosley Vario-
Couplers

Consists of formica
tube, rotor and brass
hardware. Price, com-
plete as shown in illus.
§ tration not wound or
ll ¢ assembled, $1.50, Stator
only 40¢

Furnished completely wired and mounted as
shown in illustration or in_ knocked down
form, Price completely assembled $7.50. Price
of all parts including formica or other panel
of high grade
drilled

Crosley Rheostats

Complete with knob, point-
etc., as shown im il-

lustration.
Model **A”—overall
diameter 154”. Re-

sistance 7 ohms, one
ampere without heat-
ing. Price ......60¢

Model ¢“B”’—Resistance 4
ohms, 3 amperes without
heating. Price ...... $1.25

Without knob. With knob With knob and dial | antenna wire regulators, etc, $6.00 extra,
and dial and dial mounted in cabinet Complete OUtfit ......ovevvinnnennan, $15.00
Model “A” $1.25 $L75 $2.50
Model “B" 176 2.25 3.00
Model “C” 228 2.15 L) Harko Senior Radio
(At e) | Crosley Detector Units Receiver
We build 2
full line .of

Complete tuner and audion detector assembled
on a formica or other high grade dielectric
panel, mounted complete in mahogany finish

cabinet. Range, 150 to 600 meters, non-regen-
ative hook-up. Price without battery, tube
Or PHONES tvvvreverennreneninncenans $16.00

Crosley Two Step
Amplifier

Complete with amplifying transformers, sockets,
rheostats, switch,- binding posts, etc., mounted
on formica panel in mahogany finished cabi-
net. Price complete as shown in illustra.
(61 60600860000000 00000000, .. $25.00

refunded.
and order direct.

Dealers and Distributors.
in your stock.

Every article guaranteed to give absolute satisfaction or money
If your dealer can’t supply you, send us his name

Every item shown above should be
Write for proposition.

CROSLEY MFG. CO. Radio Dept. R-7  CINCINNATI, O.

THIS ADVERTISEMENT APPEARED IN 1922
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CROSLEY 5#fsin!

AS EASY TO TUNE
AS SOUNDING YOUR HORN...

Mow/ CROSLEY
SAFETY-TUNE

FIVER
ROAMIO

24-

1. Highest signal to noise
ratio in any 5 tube radio.

2. Full size, full wave, vi-
brator transformer for
lomg life.

3. 5 Octal base tubes in
standard circuit.

4. Apntenna system de-
signed to compensate
for any type ernienna.

. Fully eguipped with dis-
tributor compressor and
generator condenser.

6. Easy to read, edge-
lighted, slide rule type

(53

dial.
The lowest priced push-button tuning 7. Full automatic volume
automchile radio control.

8. Low battery drain.

FIVER ROAMIO 9_ Suflicient volume to be heard at any speed

The famons Cresley Fiver Roamio with
conventioaal tuming is also available at

£19.99

10. Single unit, easily and quickly instaled.
in any car.

(rrives stightly aysy o South Last year Crosley startled the radio world with the most sensational value
in the automobile radio field—a set selling for less than §20 . . . and car
radio sales skyrocketed to a new high. Now Crosley again scoops the
industry with another record-breaking sales-leader—the Safety-Tune Fiver
Roamio with automatic push-button tuning for only $24.95! Your favorite
stations can be pre-selected and the push-buttons set in a few minutes . . .
and the safety-tuning mechanism is instantaneous. 1lere is the best in
car radio receplion and tuning at a price that every car owner can afford
to pay. See and hear The Crosley Safety-Tune Fiver Roamio at your nearest
Crosley dealer today. Have him install it in your car while you wait.

THE CROSLEY RADPIO CORPORATION - CINCINNATI

TOWEL CROSLEY. Jr.. Pres. Home of ““the Nation’s Station’’~WLW<-500,000 watts=70 on your dial

YoURE THERE with » ¢ROSLEY

Please Say That You Saw It in RADIO-CRAFT
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uy Reliable Radio Apparatus

ORDER DIRECT FROM THIS PAGE

Wireless Transformers
Thordarson Type R

For use on 108 to 115-
volt alternating current,
60 cycles. Generally ac-
cepted as the standard
transformer for amateur
transmitting. Provided
with adjustable magnetic
leakage gap which con-
pr.mary input
a wide range of
ampcrage and permit-
ting easy adjustment to
point of resonance. No
impedance or choke coil

Recessary lu  primary
<iewst. Ship. wt., 35 and

.
Ar. No. K. V. A Amp. Sec. Volt  Prica
63R630 b 1 to 6 10.000 $21.00
63R632 1 2% to 14 25.000 38.00

Thordarson Type R. S. Transformer
This type Aiffers from the well known mode¢l shown
sbove only in that it dees nol have the adjusiable
magnetic shunt. All atler features of sturdy, com-
pat  constiuction  «nd _correct clectrical rharagter-

isties are the same. For use on 1U3 to 120 volt
60 ~ycle aiternating current.

Art. No. K. V. A. Ser. Volts  Ship. wt. Price

63R633 LA 3.00v 15 Jbs. $10 00

63R634 ¥% 10.000 25 lbs. 19 00

63:1685 1 15.000 35 lbs. 28.50

Kick Back Preventer

63R5358—Prevents  high

frequency surges from

discharging  back  iInto

pm\er line. A neccssity

when power transformer

I is supplied from eity

malne. Two 1000.0hm reslstance rods.  Mahogany

finlshed base  Connections of strip mvwr$4_80
Ship. wt., 4 lbs. Price.....o.oiiiiiiennsd

Variable Transmitting Condenser—
Qil Immersed

63N620—zn oft immersed variahle
condenser for use with all mlkcs of
transformers up t0 1 K. W.

volts, Phenol fibre dielectric, nrru-
gated aluminum scparators allow
circulation _of oll to keep down
heating.  Flat aluminum sheet elece
trodes with rounded corners. Varla-
ble in ten steps of .0009 M. F. each
from .0018 M. F. to .009 M. F
Especially deﬂgned to_present cur
ona losses :mdm rush d.scharge.
Oft included. Ship. wt.,

35 1bs. DPrice...... $25.00

Wireless Spark Coils

For use on_dry cells or storage

batter:es. Proverly ad:usted the
half- inch coil has a sending ranve
of from 2 to 5 miles, the one-inch
coil § t]o 10 miles. Ship. wt, O
and

GSRSIZS — Half lnch$3 65
SRS ek ol 8.98

Spark Coil Transmxttmg Condcnscr

wide.

Combined Detector and Two Stage Amplifier

This instrument with the proper accesscry instru-
ments has the broadest possible range.
is it that even
leep antenna 63R650 messzges may be received from
staticns hundreds of miles distant,
our Regenecrative set an:d two variable condensers and
the proper couplers and loaders with a good outdocr
acrial, its range is increased to equal the best com-
mercial stations.
fier circuits.
in detector circuit, two amplification transformers,
three jacks and one plug so that any desired Cerull
may be used.
High grade weathered oak finish cabinet wit
liinged top making interior easily accessible.
mg pest
linding posts black oxidized_ finish.
teries or phones included.
63R615—Price

So sensitive

with an indcor aerial such as our

Combined with

Has one detector and two ampli-
Standard tube sockets, grid condenser

Bakelite parel 7% in. high, 83§ m

Bind-
batteries and couplers.
No tubes. hat-
thppmg \\elghl, 18 Ibs.

..$33.50

connections for

Commcrcxal Type Oscillation
0 &H Transformer

63RE48—Designed to glvo
ware ranges both above and
below 200 meters
eupper windings on
mica” supports 10% in.
diam. primary of six tums
No. 3 wire 6!2 in. diam.,
secondary of twelte turns
No. 5 wire. Mahogany fin-
jshed woodwork. Two helb(
clips included.  $hip. wt

26_pounds.  Price..$16. 56

Murdock Oscillation Transformer

63R5I55—Permits sharp

tuning on 200 meter wave. 34-75

(an be used on sets up ‘o
K. W Primary an'l

\ecomhn windings of edze-

wise wound copper fibbos.

Coupling var'ed by hinge.
Shipping weisht, 8 _Ibs.
IFIJ " 0000000500000 ..$4.75

63R5624—A rugrged high grade mo-
tor for spark gaps. running sewing
machines, fans. small lathes, bufs
fers, emu) wheels, etc. Running
fdle’ will make 8.000 RO Wil
make ahout 4.500 R.P.M. with
electrode shown below. Will op-
erate on 100-125-volt A, C. or D. C,
current, Elack  enamel  finish.
Helzm. over all. 512 1n. in. shaft, extends % in.
Wl deselop ahoul l/ 0 H. P. \npnued “"h$ 0
1-in. grooved pu Ship. wt., 8 Ibs | Price. o

Sp ark Gap Elcctrodes
53R5525—§a\\ tooth_rotor. 5% in.
diam.; of machined cast alumli-
num with bakelite center and
brass bushing to fit %
Two adjustable stationary elec-
trodes. This set together with

63R5348—Deslgned for

use with spark coll sets.

dielectric of §—slze, 537

oto plates. Mahozany

nished’ case.  Permits

working _on 200 meter i

wave, E£hip. wt.. 3 Ibs. Pricv.e...... 0680006a0a0G $1.48

Murdock Improved Antenna Switch
63R5113 A
sturdy. well
“*chanze over”

suitable [for

ITmproved support

. COD'
per blades. Fitted with
third blade to discon-

Zinc Spark Gap
63R5350—For wuse with

spark coil transmitters,
Basge is moulded composi-
tion.  Metal parts are
plated and polished. Can
be used with coils uD to
4 inches. .2
pounds. Price. |.|o
Radiator
Spark Gap
ﬂRSSSl—lllcmmeter ad-
Justment.  Electrodes of

zine. Cooling vanes alumi-
num. Metal parts nickel
plated. Base

gla.
P Will _handle
over 1 K. W. Weight.
2 Ibs.. ...$2.30

universal motor  listed
d on a substantial
will make a high grade rotary
spark  gap.
115 Ibs.  Price. set...,.. : ~
Improved
Model
Rotary
Spark Gap

Flat pure cop-
per electrodes
avolid pitting.
Width of break
adjusta ble
Strong breeze
:ener:lod by -

3 electrode

quickly quenches sparK. thereby nllov«m. transinis-
sivn of wave of luw decrement.” All canducting met-
al mounted on Formira.  Easily handles 40,000
solts  without endancering motor windings. Con-
stant steady speed. Ship, wt, 10 Ibs. Shipped ficm

stock at Chicago.
263R3142—% K. . size. 1/20 H.P. TUniversal mn-
peed 4,000

tor. or to 115-volt current. &

R P.M. 12 000000000009 09R090000000 0060060 $14.80

263R5143—1 l\ W, size. 1/1" H.P. Universal mo-

tor For 108 to 113-solt current. Epeed 5000

RPM.  Price....coooieiviiiiiene. 00000000 $18.95
Ground Switch

ssnssss—dso%lvonihmo 3

ampere jouble rOw 5 = v

sincle-pole switch _on = i}

insulating base, For

grounding acrial when mnot in wuse. Ground wire

hould be nuge Ship. wt., 5 1lbs.
Pre. o L e S 2 Y $3.78
Ground Rod
_—
€3Ri08I—Iron Ground Rod; length, 6 ft. Heavily
s‘nlumzedﬂ A ground rod {s necessary with every
0 outfit

to insire a perfect ground con- 430

tact.  Shipning weight. 4 lba. Price esch...

Doublc Action Wireless Key

63R5356—Double action which
niakes for speed. Wil im-
prove your sending and lends
indlrldunluy Large stand-
ards, formica knob, lheavy
s.l\‘er contacts suitable fr
" ’ N { lup tg 2 K.‘:V ‘)loume.l
¢n duravle and hea ormicd_base. eta’

parts nickel plated. \‘l?;p wt.. 13, Ibs. Price. $4 65

Standard Wireless Key
63R5352—A high grade key
made of heasy lacquered
brass. lLarge hardened con-

tact pointa. Ship
wt, 1 1b. Price. Q3'48

Steel Lever Keys
Shipping wt., 14 oz
o 5 63Rl7139—liﬂ: ll{;)lv with legs to
go  throu- a
‘l"nc‘e. vncﬁ..?rsl'ss
t3RI74I—TLerliss Key to screw

to top of table or desk. ;‘nce
YD oonaoanecsooosaanooa 1.97
Wireless
Practice
Set
Beginners!
Learn the
Code'!
Anyohe learning wireless must know the code.
Without ft. it is Impossible to understand the eig-
nals. Send for a wireless practice set and see how

€asy it 18 10 learn the code, et consists of a key
and buzzer mounted on a pulished wouwd bas:. Buzzer
reproduces accurately the hirh  pitrhed sounds of
wireless stations. Connect a «dry battery to the bind-.
ing posts on the set by means of a shost plece of
wire, press the handie of the key and buzzing sourd
w.l be produced. In a very short time your ear
will become accustomed to the various combimnatio~s
of dots and dashes representing different let'ers and
numerals, Practice unt:] you can understand the
signals at the speed sent by average stations and

have completed the most difficult part of wireless
telegraphy. A very good way to learn the code quick-
Iy i3 to place two of these sets in separate room;
with an operator at each set and practice gending sige
nals back and forth. Chart included with earh set.
Rase size, 7x43 inches. Shipping welght, 3 pounda,
83RI750—\\|reXess practice set

Standard Type
Transformer

Operates only when con-
nected onto alternating cur-
rent line of 100 t» 125 volts,
60 to 133 cycles. 100 watt
Transformer produces 1% 1o
24 .volts, 150 watt l'g to 0
volts in steps of 114 \-om
cach, and in addition can
produce constant soltagss. <o
that a nuniber o! dmenm voltases can be drawn
at the same time. Fitted with 7 ft. cord and at-
1aching plus.
€3R1697—C apaclty 100 wnus
10 rounds.  Price. ... ..iie.iieiiiiiiiiiiees
63Rl$99—(‘apach
I3 pounds. Price........c.oeeiiiininianias

American Ignitor
Cell

TWo guarantee that these batteries wi'l
reach you fresh and will give you all the
service you have a rizht to expect of the
best 2'2 by 6-inch drv cell made. De-
llgnﬂl especially for heavy duty work.
For ignition work on gas englnes, auto-
molnlvs motor boats, ete. Average weight,

2 pounds. Size. 2'% by 6 inches. Average
initla! amperage, 25 to 30 amperes.
63R2501—

Price. each.. 370
F3R2502—Price. ..$4 30

CHICAGO, ILL.

ST. PAUL, MINN. KANSAS CITY, MO,
Send Your Order to House Nearest You

THIS ADVERTISEMENT APPEARED IN 1921

1938
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APRIL RADIO-CRAFT
The annual SPECIAL ELECTRONICS NUMBER will con-
tain not only many articles of exceptional interest to experi-
menters and practitioners in the electronics field but also
numerous articles on other allied fields of radio; and of course,
as usual, the various monthly departments. This issue will tell
you about new developments in electronic music, test equip-
ment, sound apparatus, and radio in general. Also in April
“R.-C.” will appear an unusually informative article for the
Service Man; and another on a [0-tube all-wave receiver for
the set builder; a third on an “expressor’” for Public Address
specialists; and, finally, several departments which due to
lack of space do not appear in this March issue. All these and
much more will be found in the forthcoming April issue of

Radio-Craft.
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“Takes the Resistance out of Radio”’
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Editorial Offices: 99 Hudson St., New York, N. Y. HUGO GERNSBACK, Editor Vol. IX, No. 9, March, 1938
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An Editorial by HUGO GERNSBACK \“

FIEN Teinrich Hertz performed his epoch-making experiments during the {
vears 188783 in Frankfurt, Germany, he little dreamt what a tremendous ‘

|
force he was about to loose upon humanity. ||
[t ix mnfortunate that this illustrious scientist has had so little recognition, \‘
and, indeed. the proverbial man in the street does not even know nis name. '
Most people think that Marcont is the man responsible for radio. Of course, 1)
/ Marconi iy responsible Tor the practical application of radio, hut it was Hertz l
who laid the ground work; and it is a fact that he did all the research work ”
| upon which niodern radio is hased. As time goes on, we must marvel more and more at the tre-
| mendons insteht which ilertz had into radio physics, for many of the principles which he dis- |
, covered are being used only of late. “

/ ITius, for instance, short waves were first used by Hertz only to he discarded when radio b
’ U cot under way, and hut lately “rediscovered.” The art of radio advanced along orthodox lines ‘
the same as any other art. and the process was just as painful, but as regular. as in other arts.
‘ / [t s alwavs an casy matter to Jook hack upon what has gone before. and laugh ar the mistakes
” which were made when we were still groping in the dark. From our clevated height in look-
’ ing backwards over 50 years of radio. it would be casy to point out the mistakes. the {allacies
‘l} and the blunders which were commitied during the entire development stage of the first half-

ih century of radio.

/| The pity of ir is that the hard work which went into the art of radio, and which contributed [
| so largelv to its present state of development, is not recognized by most of us in this latter / i
”l dav. Many are the heroes of radio who are burted m darkness, and who have had httle rec- )

- . - - . . - . . ’
| ognition, if any. Indeed. it perhaps would be pointless to give a list of the men whose illustrious “';//
work made radio what it s today, inoan article of this type. Ours 1s an mmpatient world which [/

(1 i not concerned with names and personalities. but which wishes only to see the results of their || /R
( labors. This is most unfortunate, but it has ever been thus with pioneers. and those who have ”/ I
slaved and given their best to make a new art possible, /)
“ Vs a small monument to those who gave their cffort and best vears to the development ol n
\\ Hl radio, this issue of Radio-Crafi has been dedicated. |
( o Radio would not be what it is today without those valiant souls who staved up mght after ' '
m night, and often wrecked their health, but who gave us and posterity present-day radio.
\\ It 1s to these unsung, uncrowned men, who deserve some recognition (even 11 1t 1s only in | l\ l
reading their name for the first time. as perhaps you will when perusing this Juniiee SouveNig i
Nuatnek of Radio-Craft) that this issue is dedicated. i <
W While it has not been possible to give as much space as we had hoped to all radio pioncers, m TR
\‘ we helieve we have included in this issue of Radio-Craft almost evefy radio personality whose |||}

U work has gone into modern radio. \\\ ‘

And 1. for one. believe and sincerely hope that 1 vou are at all interested in radio. you will
find time to peruse the entire 1ssue, if for no other purpose than to engrave on your memory \

M those names of radio men, without whom radio would not have developed mto the miraculous
\\’ art which has become so tremendous a part of our daily lives. ] 1
And it s to those men, to their tiveless efforts, and to their work, to whom I dedicate this, |

¥ “,) the JusiLie SovveNirk NUsBER of Radio-Craft.
WM: ) M
S22 222222770 2222

RADIO-CRAFT for MARCH, 1938 541



ﬁ_———- s W = =

HOW modern broadcasting grew from the experiments of a
Pennsylvania amateur, conducted shortly after the World
War, to a mammoth industry is told in the following article.
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s]N ORDER TO TRACE broad-
'] casting’s growth, one must
first arrive at a definition of
the term. Do we include the
experiments of Hertz and
Loomis? Did broadcasting
— commence with Marconi, de
Forest or with Conrad’s transmissions?
For the purposes of this article, a
rather definite distinction must be
drawn between bona-fide broadcasting
and the mere transmission of signals
(be they voice, music or Morse) by
wireless means.

A DEFINITION

In its exact sense, the term “broad-
casting” includes only such signals as
are sent out by means of radio waves
for general reception. A signal directed
from one point to another in code so
that it is unintelligible except to a cer-
tain or restricted few, is certainly not
“broadcast” as the average individual
or listener-in would define it.

His conception of “broadcasting”
would refer more specifically to speech
or music sent out for the information,
entertainment or education of the gen-
eral public,~—consequently, broadcast-
ing as America knows it today may be
said to have had its true birth early in
1907—when de Forest constructed the
first means of modulating an arc trans-
mitter with voice impulses and began
sound broadcasting from atop the 12-
story Terminal Building at 42nd St.
and Park Ave, in New York City.

So successful were the results that
de Forest’s company soon received an
order for an installation on a private
de luxe yacht, which was quickly fol-
lowed by the sale of 24 complete radio-
phone stations to the U. S. Navy for
installation on battleships. It is inter-
esting to note that the latter units were
sold with a positive guarantee of 5 miles
reliable range, although actual operat-
ing tests showed them to be consistently
good over a distance of 26 miles.

In 1908, de Forest went to France
and installed his radiophone trans-
mitter atop the Eiffel Tower, from
where he broadcast phonograph music.
Reports of this test showed that he was
heard as far as 500 miles,—a feat which
a few more modern stations could not
duplicate today.

In January 1910, the De IForest Radio
Telephone Company began a series of
broadcasts, employving actual singers
and grand opera stars to provide the
programs. The first grand opera broad-
cast was a “double-feature”, Pagliacct
and Cavalleria Rusticana, and Carusc
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“radio”, ethereal chaos to

excursions into studio technique are here chronicled.

sang in the latter. These efforts and the
talent were wasted, however, for it
was too soon for broadeasting. Only
amateur wireless operators had re-
ceiving sets and they were very few in
number at that time.

And so for a while broadeasting lay
dormant, until the day when it would
catch the public’s imagination like wild-
fire and create an insatiable demand for
receivers and parts. In the interim, dur-
ing the early part of the World War to
be exact, the A. T. & T. Company was
conducting a serics of tests and making
developments in wireless telephone
transmissions, for the purpose of pro-
viding facilities for long-distance tele-
phone communication without wires.
They had purchased the sole rights to
de Forest's audion tube, perfected modu-
lation systems (the vacuum tube as an
oscillator was already discovered by
both de TForest and Armstrong), and
were finally successful in broadcasting
telephone speech clearly and reliably
over long distances. By the latter part
of 1915, telephone conversations were
broadeast across the Atlantic,—to illus-
trate how far their progress had gone.
These early researches were destined to
be the basis for future broadcast sta-
tion design,—without them, broadcast-
ing would have certainly been later in
coming to the fore.

AN INTRODUCTION—KDKA

In 1919, Dr. Frank Conrad—amateur
and Westlinghouse engincer—began to
broadcast programs from his station
which was located in the garage at the
rear of his house in Pittshurgh. The pro-
grams consisted mainly of phonograph
records, but by this time so many ama-
teurs were in existence and so many
were their friends who would come over
to listen to the musice, that Conrad be-
gan to reccive avalanches of mail. Lven
newspapers began to publicize Conrad’s
stunt, listing at times the hours of
broadeast. So great became the enthu-
siasm of nearby radio amateurs that
the advertising departnment of a leading
Pittsburgh department store got a
bright idea for selling some Army sur-
plus apparatus which it had on hand.
“Buy one of these World War sets,” the
ads proclaimed, “and you will be able
to hear Dr. Frank Conrad.”

Ideas breed more ideas, and when
Westinghouse officials saw the advertise-
ment, a startling idea struck them:
“Why not build a transmitter right at
the factory?”, they thought, and pro-
ceeded to do so. By the middle of 1920,
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it had been assigned call letters, and the little shack perched
atop the 9-story factory was known as KDKA.

Then station officials got in touch with the executives of
the Pittsburgh Post, and Sun, making arrangements for the
returns of the Presidential election to be broadcast. On
November 2, 1920, the station broadcast the bulletins and
finally the news that Warren G. Harding was the country's
newly-chosen chief executive.

Not recognizing a competitor which was later to cause
them untold worry, various newspapers hailed this achieve-
ment. Some 2,000 of them, in fact, were so impressed by
the performance that they commenced printing KDKA's
programs, as a matter of reader interest. In doing so, they
gave broadecasting its first foothold, which it has consistently
enlarged.

Once started, broadcasting continued to spread like living
flame, but before turning to contributions made to the art
by other stations, let us tip our hats a few more times to
KDKA. This station broadcast the first radio church service
—and think of that when you get an airful next Sunday.

When vou tune-in the speeches at a banquet, recall that
KDKA was the first station to handle a broadcast of that
sort. The same also holds true for the first remote pick-up,
the first presidential inauguration, sporting event, baseball
scores, time signals, market reports, ete.

THE “A” AND “B’” RANGES OF 360 AND
400 METERS, RESPECTIVELY

In broadcasting’s early days, stations were licensed
indiscriminately, without regard for the kilocycles and the
interference that many stations would create when crowded
together in a narrow channel. The operating frequency was
at first 360 meters or (A) range, but soon broadcasting
mushroomed from one station in 1920 to 600 stations in
1922, and the Department of Commerce was forced to include
a 400-meter channel, or (B) range for the higher-power
(and quality) stations.

At that there was considerable interference (even though
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this number of stations was spread out over the country),—
s0 that at that time we find the broadcasters themselves
drifting slightly away from their assigned frequencies to
minimize or prevent the interference which they were creat-
ing. By 1923, the broadcasting range had changed to 200
to 550 meters, and none too soon, for by 1924 a total of 1,400
broadcasting stations were in existence.

IMPORTANT CONTRIBUTIONS TO

BROADCASTING

From the standpoint of reception, a contribution of WLW’s
is of almost equal importance, and though other develop-
ments antedate it, it merits consideration here. It was the
firs® remote control transmitter.

Cne early broadcasting peculiarity wag that the trans-
mitier and studios of any station were housed in the
same building—the closer together the better. While con-
venient, it was not sound practice from the viewpoint of
eitter the engineering or the program departments, for if
the station were located in the heart of a city, the large
neighboring buildings absorbed much of the radiated energy;
if it were located anywhere else, it was hard to persuade
top-notch artists to journey to it.

Performers were unpaid in the early '20’s, and there was
scarcely a more diverting sight than a taxi-load of hilarious
anc high-salaried opera stars bound for a station, elated
over the free ride. The microphone into which they sang
upen their arrival looked like an antique phonograph horn.

leturning from this digression, one must bow to the tele-
phone company rather than to the broadcasting stations
themselves for a step which may be considered to rank at
least third in importance: the development of radio program
transmission lines and, subsequently, high-frequency lines.

Standard telephone lines were at first the sole means of
carrying programs from or to remote points. As such lines
were designed to transmit only the human voice, they car-
ried only a comparatively narrow band of audio frequencies,
(Continued on page 606)
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to tell specch from music—and
static might readily have been
mistaken for either, so faithiul
was vreproduction? Ah, my
ancient ones, those were the
“good old days!”

it

Few, if any, receivers were sold com-
plete, even in the crystal models. You
bought the set, the headphones or
“phones” (there were no loudspeakers—
they’re modern) and the antenna kit
separately, and hooked them together
as dictated by the instruction sheet and
vour own conscience, with the latter pre-
dominating. The combination cost you
more than a 2-band A.C.-D.C. midget
does today, for you paid from $12.00 to
$25.00 for the set, $2.00 to $5.00 for
the antenna outfit and spent whatever
you had left for the phones——and walked
home. Phones might even cost you more
than the set itself, if you wanted “DX".

Having a factory-built receiver was a
mark of distinction, for most people of
radio’s ’teens and early ’twenties were
graduating into radio via the oatmeal-
box route. And then when sets which
really used tubes came out—!

The carly single-tube sets were, in
effect, a diode rectifier replacing the

546

crystal, which had been a marked ad-
vance over the coherer. Though techni-
cally “radio,” they were not what one
generally has in mind when considering
early sets. The first sets used by the average listener of today were the rather
highly-developed crystal sets, and the sets using such early 3-element tubes as the
WD11 and the UV201.

Early tube sets were only slightly more expensive than crystal sets and but
little better. Some of the crystal outfits contained a buzzer (which, plus its usual
clearly audible buzz, produces—like a local radio station—strong radio signals
or buzzes), a battery and a button, to enable the user to find a sensitive spot on the
crystal. He pressed the button and listened for the buzzes (unless you had muffled
the «udible buzz, you sometimes couldn’t hear the »adio buzz!) in his phones, while
he felt around on the surface of the galena crystal with the metal “cat-whisker”
(whisker-like wire) contact until he had located a sensitive spot. If some one then
walked across the room, the contact often jarred out of position, making a new
search necessary. There was quite a lot of advertising on crystal detectors with cat-
whiskers which would stay in position. Iron pyrite detectors were also favored
for that characteristic—and fixed crystals, in which a sensitive spot was located
and the cat-whisker permanently attached in position, sold for $1.00 to $2.50
each. Carborundum detectors, energized by flashlight batteries, had the same
appeal.

No jarring out of position bothered the users of the early tube sets, but they
did have to ask the family please to sit still while a distant station was being
received. Tubes were “microphonic,” and a footstep in a different part of the house
often came through the phones with a sound much like Major Bowes’ gong, only
duller. To overcome microphonics, lead caps were often placed on the tubes.
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The first tube sets were neithe%' senih 7 P76 @W,, 1943
tive nor selective. They were, for the T ———
most part, single-circuit sets—merely a \@(ﬁ& Eﬁ\( ’@’:/" £ L"T\\ %@
condenser-tuned coil connected between T A
antenna and ground, with its antenna
end connected to the grid of the tube
through a grid-leak and condenser; its
ground connected to the negative side of
the filament. The phones were simply c\ <G
hooked between the tube’s plate and the AN RN
“B” battery’s positive terminal. C

Then came regeneration, bringing
jovous chaos in its wake. All that was
done was to introduce a “tickler” coil &z
in series with the tube plate. This effee- & J(
tively reduced the operating resistance &
of the grid circuit, permitting the tube 2
to operate at far higher efficiency. How-
ever, it often caused circuit oscillation.

As a result, ecach set became a minia-
ture transmitter, sending its howls for
blocks. Radio listeners did this quite
deliberately, for they soon learned the
“dead beat” method of tuning, through (2
making the set howl, then tuning the ,j
receiver; the pitech  of the howl ’
changed as a carrier wave was ap-
proached and the stations came in with
a sound much like “bloop” and ergo,
the sets became known as “bloopers.”

Even with thesc regenerative sets,
?}?adp}}:oncs were t%hcl: (iust(imu:rtr'adjunct, : G . 3 c\”\\\)\(‘ MG

ough on powerful local stations, one 2N : 4z ) sl oy AR e /AR 2
might lay the phones on the table and Jl’ SRS s S — Lo Lo
hear the program, such as it was.

Myriad numbers of crushed and aching ears rose up and demanded a means of

listening to more remote stations with the phones on the table-—so audio amplifiers AL

and loudspeakers began to creep timidly toward the market place. Soon you could
buy, for about the cost of your set, a 2-stage amplifier to add to it. Then you could
put your phones in a cut-glass fruit bowl and “let the whole family listen-in,” as
the ads put it. Incidentally, there were two schools of thought during this period.
One claimed that a wooden chopping bowl gave best results; the other, that cut-
glass was more brilliant.

Soon the bowl no longer cheered, and people demanded something better, It was
offered to them in the form of a cast-aluminum horn with a pair of arms over
which the phones could be clasped. The horns sold for $12.50 when they first
appearcd, but soon cheaper ones, made of papier mach¢, came out, claiming that
they were better because they did not resonate so {reely.

About this time there were also phonograph adapters. These did not permit
vou to play vour phonograph through your radio set; conversely they permitted
you to play your radio set through your phonograph. All the élite owned phono-
graphs in those days, and these instruments had well-engineered tone-arms and
horns. The adapters permitted the sound from the radio set’s phone unit to come
through the phonograph’s horn. It it sounded almost as well as a record, that was
fine, for the early sets were not all that might have been desired from the stand-
point of fidelity. Bass notes were almost lacking as were. of course, harmonics of
treble frequencies. Speech came through harshly; music with tinny tone. The
way one judged a set was to tune-in a piano selection and if all the notes were

3

RADIO-CRAFT for MARCH, 1938 547



- Cowedrnartoore,
PP ARy 2 A

g)rm’w&ui Freirrd
IR oA el O

heard with approximately equal
volume, the set was eminently
satisfactory.

Other means of regeneration
were also developed, some replac-
ing the tickler tuning with ca-
pacity feed-back or a resistance
control. Another system put a
variometer in the detector plate
circuit so that it might be tuned
to high impedance, causing the
feedback to occur capacitatively
between the elements of the tube.

None the less, the Armstrong
regeneration patents were good,
and while every manufacturer
was eager to produce a regenera-
tive set, not all were legally en-
titled to do so. A few resorted to
clever methods of trying to beat
the patent. One, to cite an exam-
ple, incorporated a tickler coil in
his set, but had it short-circuited
with a heavy wire to which was
attached a large red tag caution-
ing the purchaser not to remove
the wire under any conditions, be-
cause it would make the set in-
fringe. However, it added the in-
formation that the set would give
much better reception if the wire
were removed. Some purchasers, it
is said, were able to wait until
they got home before cutting the
wire loose.

It was about that time—early
in the 1920’s—that the first all-
wave sets became popular. These
were honeycomb-coil outfits, a
popular make being the Federal.
This was a handsome 3-tube job
in a cabinet approximately 2 feet
long. The coils were on the out-
side, at the left, below them were 2
variable condenser controls and a
series-parallel switch for putting
the coils and condensers in series
or parallel. The set had a variable
grid-leak that varied with the
weather, for it was merely a pen-
cil mark between 2 contacts; a
neat nickeled cap hid it from the
public gaze when it was not being
varied manually, If changing the
switch did not extend the set’s
wavelength enough, one could
always pull out the coils and plug
in a fresh set—if one could afford
them.

Another early type of multi-
range set was the so-called Navy
model. There really were some
genuine Navy sets, left over from
the World War, and these were
readily distinguishable by their
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dials—large metal affairs with
movable pointers indicating the
calibrations on their faces. The
pointers were controlled by the
same knobs which operated tap-
switches, moving to inner or outer
ares on the dials as the switches
were turned. Similar systems are
used to indicate the band on pres-
ent multi-range receivers.

Although sets which contained
their detectors and amplifiers in
a single cabinet were on sale,
those which came as separate
units persisted for some years.
As late as 1926 such dual-unit
sets were on sale, though they
were being retailed through outlet
stores at bargain prices.

All during this early period, re-
ceivers were battery-operated.
The batteries were identified as
filament or “A” batteries and
plate or “B” batteries. Separate
batteries to provide grid potential
were not yet in use; such “C”
batteries made their appearance
during the middle 1920’s and
promptly won the public heart, not
so much because they decreased
distortion in the audio stages, but
because they cut down plate cur-
rent, making the “B” batteries
last longer.

Costly as tubes were (some
standard receiving tubes were
$6.50 each; others, $9.00, and
scarce to boot—during “the war”
you paid a premium, besides, and
liked it!) batteries were by no
means the smallest expense which
the set owner had to undergo.

Two types of filament or “A”
batteries were in general use;
standard No. 6 drycells for the
1.5-volt tubes of the WD11 type,
6-volt storage batteries for the
type 201 tubes. Such storage bat-
teries cost from $15.00 to $40.00,
depending upon their quality and
ampere-hour capacity. While
many listeners used regular auto-
mobile batteries, which were some-
what cheaper, a good dealer could
usually sell a special radio “A”
battery instead, as it had thinner,
more numerous plates. This was
said to give it longer life and
more even current flow.

While the larger ampere-hour-
capacity batteries cost more than
the lesser ones, they were an econ-
omy in the long run, as they re-
quired less frequent charging—
and charging cost a dollar a shot
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in most localities, with an addi-
tional 25¢ (per day) som.etimes
added for a rental battery Zor use
during the charging period. Many
listeners  bough: their own
chargers at prices averaging
around $18.50 anc considerad this
an economy.

There were  also trickle
chargers, so called because of
their low current output. These
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were connected through an ingeni-
ous switching system so that the
battery was always on charge
while the set was switched off.
They were really the beginning
of the “A” eliminator, which in
its first form consisted merely of
a battery across a reduced-voltage
line, to act as a high-capacity
electrolytic filter condenser.

Later the highly-filtered “A”
eliminator came into being, but
the “B” eliminator, as such, was
made available first.

“B” batteries were, as many
still are, composed of a number of
flashlight cells connected together
and contained in a sealed card-
board box. Their prices ranged
from about $1.00 upward, depend-
ing principally upon size. Larger
batteries lasted longer — save
when some gyp manufacturer
placed a small battery in a large
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box, filled the spaces with old
newspaper or sawdust and sealed
it up (or held a lamp or cheap
meter on the terminals too long
while demonstrating that the bat-
tery was up to par — which it
probably was, before the start of
the test!).

Eventually storage “B” bat-
teries were produced. These

(Continued on page 614)
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T is to be supposed that radio servicing started with the inception
Niof “wireless”—back in the early Marconi days, since even the
very earliest of apparatus which was in use must have required
repairing at some time or other. In the strict sense of the word,
however, the “Service Man” did not come into existence until
1623-'24, although radio technicians who performed repair work
were an established unit with the United States’ forces during
the World War.

This condition was probably due to two factors: (1) receiving ap-
paratus was so designed and constructed that it seldom, if ever, required
servieing (especially in the case of crystal detector receivers) or, if it
did, it was either a case of replacing tubes or batteries (in the earliest
regenerative receivers) which was so simple a job that either storekeeper
or consumer did it; (2) real technical equipment, such as transmitters
(spark or tube). was installed and maintained by factory technicians
who were usually the enginecring representatives of the manufacturers.

SERVICING IN 1923-'24

Tt wasn’t really until 1923-’24 that the commercial broadcast receiver
began to take on a technical aspect, which accounts for shopkeepers or
their “helpers” ecasing to replace the set’s batteries (with the aid of a
0-50 volt pocket voltmeter and a hydrometer for checking storage bat-
teries), and a sudden demand created for men with a knowledge of radio
to perform whatever repairs were found necessary. From simple regen-
erative sets with 1- or 2-stage audio amplifiers manufacturers suddenly
began to make receivers with reflex circuits, stabilized T.R.F. stages,
superheterodynes, cte.—although all these receivers were still battery
operated. A good many of these sets were of the custom-built variety,
especially those with superheterodyne circuits. ffowever, set manufac-
turers began at that time to use the complex circuits, as well as compact
and elaborate construction, all of which necessitated skilled or trained
men to service them.

The Dc Forest Radio Tel. and Tel. Co., onc of the earliest pioncers in
the field, was manufacturing the famous D-7 all self-contained loop re-
ceiver in 1923, which used 1 tubes, or stages, 3 of which were reflexed so
that 7 stages of amplification were obtained, plus a crystal detector. In
1924, this company followed up this trend in design with another 4-tube
reflex, the D-12, a really handsome leatherettc semi-console cabinet job
with inner compartments for the “A” and “B” batteries; speaker within
cabinet with adjustable speaker unit; folding-type loop with calibrated
compass plate on top cover (through which the loop woulé go into a jack
receptacle) with plug tip end so that it could be removed and an aerial
and ground substituted; 2-gang condenser to tune 2 circuits, and many
other novel refinements.

THE RCA “PORTABLE"”(!)

That same year (1924) RCA came out with their “portable” super-
heterodyne using 199-type tubes, with all batteries and loop self-contained
within the case,—a rather gigantic affair (over 36 ins. in length) and
very heavy but intended also for home use.

Within a short time of their introduction both the De Forest and RCA
sets required servieing; in the former the A.F. transformers would burn
out and the speaker unit developed mechanical troubles due to the adjust-
ing feature. In the RCA sets the well known catacombs were giving
trouble. although as a rule most of the troubles were due to the 199’s
which always were extremely fragile tubes. At any rate, this servicing
work was beyond the scope of the dealer and a demand for Service Men
was created. Strangely, despite the great number of constructors that
(Continued on page 651)
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NY history would be considered incomplete if it
did not include all events from the beginning.
Hence, since radio is based on electricity, our
chronology must begin with the ancient days,
with the “discovery” of the peculiar, spark
producing properties of amber when this ma-

; terial was rubbed on a piece of cloth or fur.
Similarly, knowledge of magnetic attraction in lodestone,
which also dates back to the days of the ancients, was
an epochal event; inasmuch as both of these “accidents”
were responsible for the later discovery and refinement
of electrical laws and principles, which served as the
foundation upon which “wireless” was built.

While no exact dates are available, the earliest his-
tories mention the phenomena surrounding amber and
the lodestone, as far back as 600 B.C. In that era, it is
chronicled, Thales discovered the mysterious sparks
which resulted when rubbing the mineral amber, and
which we now know to be “static electricity.” Since the
Greek word for amber is “‘electrum,” when the experiment
was repeated many centuries later, so that more might
be known regarding its cause and effect, it served as the
root for a new word—electricity.

During the long interim, strange and fantastic super-
stitions were conceived concerning static electricity and
magnetism. The philosophers of the early days theorized
quite a bit, but did very little experimenting; and what
was known was handed down from generation to genera-
tion with elaboration and no attempt at justification by,
at least, trial-and-error experiments, Consequently, we
find such fallacies, based more on hearsay, as “garlic
odor destroys the magnetic potency of the lodestone or
the compass.” This myth lasted through the early cen-
turies clear up to 1544, when the famous treatise on
Physics by Philip Melanchthon included mention of it.
After that time, numerous controversies sprang up, pro
and con, until 1646 when it received its death blow from
Sir Thomas Browne. This astute physician-scientist re-
fused to take anybody’s word for it. and actually per-
formed experiments with magnetized iron and “garlick
juice”—thus definitely disproving the centuries-old
superstition.

Similarly, numerous theories were created concerning
amber and diamonds; among them the most notable being
that iron rubbed with a diamond became a magnet, and
that diamonds when rubbed would attract bits of paper
and particles of dust. Another English scientist, Dr.
William Gilbert, outraged at what he termed “chattering
of barbers,” undertook to disprove these theories by ac-
tual experiment. To his discomfiture, he found that rub-
bing diamonds did cause them to attract bits of paper;
but he discovered also that practically everything he
rubbed, except metals, became thus “electrified.”

This led Gilbert to compile a huge list of materials
which could be “electrified,” including such items as
“true jewels and paste imitations, sulphur, sealing wax,
rock salt, alum, resin,” ete. It was this gentleman who
gave the name ‘electric’”’ to this effect, and later on,
in 1675, Robert Boyle, in his “Mechanical Production of
Electricity,” coined or derived the word “electricity”
from it. More important, however, is Gilbert’s invention
of the ‘“‘electroscope,” which he probably used to test the
various materials enumerated in his lengthy compilation.
Also, he too set a precedent by conducting actual ex-
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Since the dawn of civilization man has ever tried to
improve the art of communication. Delving into the
history of mankind, we find the smokefire and sema-

J. T. BERNSLEY restimsma s ey i e s aae g e

periments before publishing scientific information, refus-
ing to accept hearsay as fact.

With the beginning of electricity, came a new era in
scientific research; from then on, scientists have resorted
to trial and tests to confirm their theories. Back into the
darkness were dispelled the mysteries and superstitions
of the ancients. Electricity was born, and new fields were
open to conquest. Perhaps that is why some chronologers
refer to Gilbert as the “Father of Electricity.” At any
rate, since this period marks the inception of scientific
electricity, because of the gradual elimination of rumors,
guesswork and superstition, our chronology begins with
the date of 1600. Without question, scientific work
of importance in this field was reported earlier than this
period, and this fact is now acknowledged to avoid con-
fusion, discussion and unnecessary arguments.
1600 Elizabeth, and scientist. Invented the “elec-

troscope,” consisting of. a straw which was
pivoted like a compass needle, and which indicated the
approach of a charged body. Disproved many myths,
and compiled a list of materials which could be elec-
trified by rubbing. Coined the word “Electric”, from
the Greek root for amber—“Electrum.” Conceived the

earth as a huge magnet, with magnetic poles and a

field of magnetic force about it—thus laying a positive

foundation for many scientific discoveries to come later.
1646 and author. Performed many experiments
with the lodestone and magnetism, refut-

ing many idle superstitions by actual trial. Actually
tried to make the first “wireless” by employing two
compasses with the alphabet written about them

(although ecredit for the idea must be given to a

predecessor, one John Baptista Porta). He imagined

that, if the two needles were magnetized together, then
separated, the turning of one to indicate some letter
of the alphabet would cause the indicator on the second

dial to move to a similar position; thus envisioning a

means of communication without any intervening me-

dium. The second compass indicator, however, did not
budge from its North-pointing position, remaining as
he said “like the pillars of Hercules.” Nevertheless, the

thought of communicating between persons over a

distance, hitherto more or less a firment of the imagina-

tion that inspired very few people in the centuries
before. became an intriguing thought in the minds of

many scientists of that time.
1672 of Magdeburg. Famous for the “Magde-
burg experiment” with which he proved

atmospheric pressure, and entertained king and princes.
Built an “electric” generating device of a globe of sul-
phur mounted on an axle and turned by a crank. The
globe was rubbed by the dry palm of the hand, as it
rotated and, after some little friction, the globe was
sufficiently electrified to attract particles. This ma-
chine was, of course, a generator only of static elec-
tricity, not current electricity which we now use. While
experimenting with this device, he discovered that the
particles after they had been attracted, would in a

Dr. WirLrLiam GILBERT, physician to Queen

SR THOMAS BrROWNE, English physician

O1T0 vON GUERICKE, German burgomaster
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phore means of signaling an ancient device for com-
munication. Radio is the result of a series of experi-
ments in communication which we here chronicle.
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short while be repelled. At this time we know that the
particles assumed a like charge to that of the sulphur
ball and, when this condition occurred, the particles
were repelled because “like charges repel each other.”
But the poor burgomaster was laying the foundation
for our knowledge by chasing a repelled feather around
the room with a heavy globe of sulphur in his arms.
In his pursuit of the feather, he noticed that the feather
was repelled by a lit candle on the table, and then
“flew back to the sulphur globe as a sort of a guard.”
Von Guericke attributed human attributes to a feather
when, in reality, he had observed the fact of electronic
emission without knowing it; nearly three more cen-
turies elapsed before anyone knew more about this
phenomenon. What really had happened to the feather
was that its charge was dissipated and then changed
by the electron stream from the candle and, conse-
quently, was now attracted to the globe which had
repelled it before. His experiments resulted in further
discoveries but, as with all pioneering work performed
with little or no background, satisfactory explanations
for some of the phenomena he encountered were not
available. He heard and saw the tiny discharges which
resulted when he generated static electricity with his
globe, but he didn’t associate it with lightning and
thunder. That discovery was to wait until Franklin’s

experiment with the kite.
1729 menting with charged bodies, Gray dis-
covered the effect and the differences of
what we now know to be conductors and insulators, as
regards conveying or transmitting charged impulses.
About this same time, DUFAY, a Frenchman, conducted
cimilar experiments but along more elaborate lines. He,
evidently, was versed in Gray’s accomplishments be-
cause his work seemed to be in the nature of proving
or disproving Gray’s discoveries. In the course of his
experiments he found that metal wires or wet objects
were the best conductors, though the most difficult to
electrify, while those easiest to electrify were the best
supporters or insulators of the charged impulses, In
fact, he built a line, a quartcr-mile long, which con-
sisted of a wet thread held up on glass tubes and
determined that it was an excellent means of conveying
a charged impulse from one end to the other. This
was prokably the first transmission or electric line,
and consequently an important discovery.
174 Holland. Invented the Lecyden jar, after
discovering it in an accidental but most
interesting manner. It must be remembered that the
scientists of this period were still playing around with
friction apparatus, since no other means for generating
electricity had been discovered. Musschenbroek had the
thought that electricity could be bottled or, rather, con-
fined within a bottle so that it could be used at some
later time. Whether the idea was original with him
is hard to determine, since histories vary. At any rate,
the idea was that, if water were placed within a bottle
and then charged by means of a frictional-electric pro-
ducing machine, the charge would remain in the corked
or stoppered bottle because glass is a good insulating

STerHEN GRrAY, Englishman. By experi-

PIETER VAN MUSSCHENBROEK, of Leyden,
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material. Fate took a hand the day Musschenbroek was
conducting the experiment. He was turning the crank
of the electric-producing machine, while his assistant,
Cunaeus, was holding the jar with one hand and with
the other trying to draw off sparks from a gun barrel.
The circuit consisted of the gun barrel connected to the
friction machine and also to a brass wire which entered
the jar, partly filled with water. Had Cunaeus placed
the jar on a table, nothing would have happened, and
the condenser might not have been heard of today.
As it was, his hand formed one plate, the liquid in the
jar the other plate and, while Musschenbroek cranked
the machine, the improvised condenser eventually be-
came charged up—and then Cunaeus must have thought
the world had come to an end! The tremendous spark
which resulted caused the entire charge to pass through
his body—and the records have it that Cunaeus was
incapacitated for two full days. Another scientist of
that period, Nollet by name, heard of the experiment
and, unwilling to be a subject for experiment himself,
got together approximately two hundred soldiers, had
them all join hands in a large circle, and then, in much
the same manner as Musschenbroek and Cunaeus had
done, sent a severe charge through them. The fact
that they all ;umped instantly and strenuously pleased
him immensely, and gave him much to marvel at.
Naturally both Musschenbroek and Nollet tried to
figure out what had caused the effect, and it wasn’t for
some time that a definite conclusion was arrived at.
They found that, when they placed the jar of water
on a table, it would refuse to be electrified (since the
other plate of the condenser was lacking) and that,
only when the hand was placed around the jar, could
the phenomenon be repeated. But voluntcers for the
experinmient were probably lacking; so eventually it
was discovered that placing the jar over a metal plate
seemed to do as well. Later on, an outside tinfoil cover-
ing was substituted, with improved results, and for
many years this was the actual construction of Leyden

jars—the granddaddy of all condensers.
man, philosopher and, last but by no means

1751 least, scientist. Practically everyone is fa-

miliar with Franklin’s kite and lightning experiment—
but perhaps too familiar with this phase of his work and
not so well versed in his other scientific endeavors.
Some of his deductions have played an important role
in the development of electricity since he employed
the same methodical precision and calm logic which
made him famous as a statesman and philosopher.
Franklin established the law of conservation of the
electric charge: that therc are a Positive and Negative
kind of clectricity; that lightning and thunder are
related to the crashings and sparks obtained when
electrically-charged bodies became discharged. He in-
vented the lightning rod, to prevent the great damage
done to property by lightning, and sent the suggestion
to the Royal Society in London—but was ridiculed for
it. His theories led to his followers’ discovery that
air may be substituted as the dielectric in place of
glass in the construction of a Leyden jar, as well as
that “like charges repel and unlike charges attract”—
which is now axiomatic.

BENJAMIN FRANKLIN, American states-
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ArLoysius GALVANI, Italian professor of
1780 anatomy. Up to his time, only two means

for obtaining electricity were known; one
by means of the frictional machine, the other from the
clouds, as discovered by Franklin. Galvani (by accident,
it is reported) noticed that an electrical charge applied
to a dead frog’s nerve would make it kick and struggle
as if it were very much alive. Continuing his experi-
ments along this line, he found that a number of frogs
he had prepared and suspended on his balcony would
respond to lightning flashes in similar manner and
that, even before a storm, if a frog’s legs happened to
touch the iron part of the balcony, the twitching
muscular movement would occur. Later on, he deter-
mined that any two metals joined together, so that one
touched a leg muscle and the other a leg nerve, would
cause the muscular twitching. Galvani then reasoned
that the muscle was akin to a Leyden jar, and that the
electricity was a fluid which made a circuit from the
muscle to the nerve, then through the metallic con-
ductors back to the muscle again. He called the “fluid”
animal electricity; but true galvanic electricity, as
caused by two dissimilar metals in contact, was not
recognized by Galvani who theorized that the electricity

originated in the frog’s leg.
1 790 Shortly after Galvani’s experiments, Volta
devised what we now know as the “voltaic

pile,” consisting of a pile of alternate zinc and copper
discs (each pair of discs being separated by a moistened
pasteboard disc and termed a “couple”); so that, by
using quite an aggregation or large pile of discs, a
distinct shock was obtained when the finger tips were
placed on each end of the pile, The disadvantage of this
arrangement was that, when the pasteboard discs dried
out, the voltage diminished. Consequently Volta devised
copper and zinc strips, joined at the ends and placed
in separate jars containing a weak acid solution. Now

ALESSANDRO VoOLTA, Italian professor.

great help to future inventors and scientists in their
explorations into the realm of electricity. In honor of
this discovery, Volta’s name was immortalized when,
later on, the volt was the name given to the unit of

electrical force.
1 800 menters. Set up a voltaic pile and showed
that water could be decomposed into its ele-

ments, hydrogen and oxygen, by passing an electric
current through it. Known now as the electrolysis of

water.
1 820 at Copenhagen, For thirteen years Professor
Oersted had experimented with electricity

and its effect on a compass needle, having read in Benj.
Franklin’s reports that there was some effect and rela-
tion between the two. While lecturing to a class,
Oersted had his attention called to the wavering of a
compass needle, whenever a switch was thrown which
connected to a voltaic pile. After the classroom students
had departed, he investigated the phenomenon—finally
ascertaining that, when the compass needle was placed
along the wire, there was a deflection, with the compass
needle coming to a stationary position when it was
across the wire. When the compass was placed above

NicHoLsoN AND CARLISLE, English experi-

Hans CHRiSTIAN OERSTED, Dane. Professor

554

e e
SS2ES

2

RS B

N

2

NG e S

P

&

5

S

i

0

=

]

the wire, the needle turned one way, when placed under
the wire it turned the other way. This was the basis
for determining magnetic lines of force, and without
doubt the foundation for measuring or indicating clec-
trical instruments. In this same year, the chronicles
have it, one week after Oersted made the afore-
mentioned discovery, Andre Marvie Ampere, French
scientist, made the important discovery that two par-
allel wires carrying an electric current but free to
niove, attract each other if the currents travel in the
same direction, and repel each other if they travel in
opposite directions. Also, he determined not only that
a wire carrying an clectric current would attract a
magnetized needle, but that the needle would also
attract the wire. Today we find the unit of current,

the ampere, named in his honor.
1826 standing accomplishment is the law which
now bears his name: “A current flowing in

any closed circuit is proportional to the force or vol-
tage and inversely proportional to the resistance of
the wire.” Today we express Ohm's Law simply by

mathematical means, viz., I = E/R.

1831 proved the electromagnet (developed by

Arago in 1820) by using silk-covered wire,

which allowed the use of many layers of turns. First to

employ insulated wire, which permitted him to make

coil-magnets large enough to lift several pounds. The
unit of inductance, the henry, is named after him.

1832:1837 tric telegraph system and

conceived a “code” which permitted transmission and
reception of messages. This Morse Code—still used in
wired telegraphy—was soon adopted for use in the
earlier transmission and reception of wireless messages,

Since it is very difficult to

1825— 1 867 assign accurately the various

dates for Faraday’s numerous inventions and dis-
coveries, we herewith list the period of his activity. In
1824 Faraday became a Fellow of the Royal Institute,
but his fame as a scientist had preceded this date. He
died in 1867; and in the interim his discoveries were
the most complete, numerous and productive of any
contemporary scientist’s, They deal with every phase of
the sciences, physics, chemistry, mechanics, electro-
chemistry, and electricity. His first explorations in the
field of electricity resulted in the basic principle of the
electric motor. Faraday reasoned that, if an electric
current in a wire causes a magnetized needle to rotate,
then a magnet should cause a wire carrying current to
do likewise. He proved his reasoning by suspending a
conductor, so that it could rotate between magnetic
poles. He formulated the laws of magnetic induction,
which finally led him to invent the first electric genera-
tor; as a matter of fact, he built many models, each
time improving them. He invented the induction coil
which was later improved by Ruhmkorff, a Frenchman;
and also the transformer, which operated from alter-
nating current and, consequently, did not need the

GEORGE SIiMoN OHM, Bavaria. His out-

JosEpH HENRY, American physicist, im-

SamueL F. B. MORSE, Amer-
ican artist, created the elec-

MicHAEL FARADAY, English.
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interrupter device for starting and stopping the cur-
rent. In fact, Faraday discovered alternating curvent;

and the experiment now shown in high schools,
for producing electricity by plunging a bar magnet into
a coil of wire, was conceived by this most brilliant of
all inventors. He made a study of condensers, discovered
different diclectries that may be employed, and
analyzed the relative merits of each——finally tabulating
this data so that today we have the “diclectric constant”
for cach insulating material and can be guided accord-
ingly., He¢ coined many electrical terms now in use.
1 865 rated mathematically what is known as the
“clectromagnetic theory of light”, although

the thought was conceived by Faraday. This theory
says that light, electric waves and magnetie waves, of
varying frequency, travel in the same medium, namely

—¢ther. Since ether permeates all matter, a current
may exist in and about a conductor, but is essentially

guided by it.
186 The inventions of the previous years in the
field of electricity had brought about the

clectric gencrator, batteries, the telegraph, arc lights,
a trans-Atlantic cable and many other devices which
were a great boon to humanity. But man is always
continuously striving to improve as well as explore, and
so we find Loomis, a Washington dentist, conducting
experiments and applying for a patent on a method
for transmitting and receiving messages whereby the
earth’s atmosphere is used as one conductor. Strangely,
he not only wanted to send messages as aforementioned,
but also to do away with batteries or generators, since
he was acquainted with the fact that the atmosphere
is continuously charged with electricity. Operating on
the theory that the higher the level, the greater the
charge would be, Loomis sent up kites 18 miles
apart, from two high mountains in West Virginia.
The kites, covered with large squares of copper screen
or gauze, were connected to the ground by strings within
which fine copper wires were enclosed. The wire from
ecach kite string was connected to one side of a
galvanometer, the other side of which Loomis held
in readiness, so that he could establish a connection to
a coil buried in the earth. The receiving station con-
nection, between meter and earth coil, was always
closed; and, whenever the circuit was closed at the
transmitting end—wonder of all wonders—the galva-
nometer at the receiving station actually dipped! This
and other numerous similar tests were conducted in
the presence of reputable witnesses; and Loomis almost
got an appropriation of $50,000 from Congress, to

develop his invention.
transdueer, which functions optionally as

1875 an carphone) was invented by Alexander

Graham Bell. About 2 years later D. E. Hughes in-

vented the carbon microphone.
covered an arrangement whieh consisted of

1879 a stick of wood covered with powdered

copper; when placed in an electrical circuit the copper
particles would cohere when a spark was made,

James CLERk MAXWELL, Scottish. Elabo-

Dr. MaHLON LooMis, American dentist.

IN 1875 the microphone (or magnetic

Davip Epwarp HucuHes, English. Dis-
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Stk Wwm. I1. PREECE and A. W. HEAvVISIDE,
1885 Englishmen. These two gentlemen sent

signals to each other over a distance of
1,000 yards. The means employed consisted of two tele-
graph lines paralleling each other, with a telephone
receiver in the receiving side. The telegraph signals
could be clearly heard in the phone receiver, without
actual connection between the two, due to what is
known as induction or, in common telephone parlance,
“cross-talk”.

HeinricH HEerTz, German.
1887:1888 It will be noted that the

dedication of this issue of
Radio-Craft to old-time radio begins with this
date since, in reality, Hertz' experiments paved the
way for Marconi’s work in this field. Some prefer to
call Hertz the “Father of Radio”; and that he deserves
more than ordinary rccognition, for his work in this
field is indicated by the fact that radio waves are
commonly referred to as “Hertzian waves”. Hertz
first became intrigued with this problem when he
studied Maxwell’s theories concerning light, magnetism
and electrical waves. In an attempt to gain further data
on this theory, Hertz actually set up the first spark
transmitter and receciver. The transmitter consisted of
a Leyden jar and a coil of wire, the ends of which were
left open so that a small gap was formed. For the
receiver he employed a similar coil, with gap arrange-
ment, located in the opposite end of the room. When
the Leyden jar was charged sufficiently, it discharged
through the gap in the wire coil; and the oscillating
waves thus generated were launched into the ether of
the room, and swept across the receiving coil causing
sparks to fly across the gap in the receiving coil. Hertz
measured the velocity of these waves and found that
they were the same as that of light, 186,000 miles per
second; also measured their length and, subsequently,

substantiated Maxwell’s theories.
1892 coherer, which was later destined to play
so large a part in the practical reception
of wireless waves by Marconi. The coherer was not
named as such until later, nor was it basically con-
ceived by Branly, since Hughes had employed a similar
device as mentioned previously. Branly, however, made
the device as Marconi was to use it, consisting of a
tube containing loose zinc and silver filings, and plugs
to make contact to ecach end. Since the filings would
cchere (stick together) after the first spark was re-
ceived, a means of separating them for the next signal
was necessary. Popoff (Russian) conceived the idea of
employing the vibrator and hammer of an ordinary
electric bell in the cireuit of the coherer so that, almost
the instant the filings cohered, the hammer would strike
the tube and cause them to “decohere”.
1893 cf wireless communication which utilized
the earth as a conductor and created
stationary electrieal waves on it. Invented the Tesla
coil, which, in effect, created high-frequency oseillations
of a broad nature (hence was in reality a broad wire-

less transmitter) but, since he made no effort to detect
(Continued on page 642)

Epovarp BrRaNLY, French. Inventor of the

Nixora TEsLA, Serbian. Suggested a means
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Dr. LEE de FOREST—

Lee de Forest Laboratories

ENOWNED for his dis-
covery of the Audion,—
the first g-element tube! One
of the first of American radio
ploneers and manufacturers.
Designed and sold many early
radio stations, including ra-
diophone types, some of them
tothe U.S. Navy. His pioneer-
ing work in the development
of “filn” talkies and other re-
searches are also well known
to many.

IFTY years of Radio! My memories don’t go back

quite that far. Thank heaven, because otherwise I
fear my future efforts would be too briefly curtailed—and
it’s a great game, this Radio, which I don’t want to abandon,
not for many years yet to come.

No, 37 years is all I can lay claim to—first in wireless,
then in Radio experimentation, invention, and manu-
facturing.

My recollections of the earliest beginnings are still
vivid—my first tests from the flagpole of Armour Institute
to the Lakato Hotel—a half-mile; and the ecstasy of
jubilation I thrilled to when those first purring signals
from my single headphone entered my ear. No triumph
since that day has ever excited me as did that first, primi-
tive success.

Next the tests to the tower of the Auditorium Hotel,
then to a yacht on Lake Michigan, actually sailing the
horizon, and I heard the signals—“amazing, incredible”!

Then came the battles in Manhattan, to persuade men
of wealth that wireless telegraphy was (1) possible, (2)
profitable. None, old J. P. Morgan, Geo. Westinghouse
included, could be persuaded that wireless possessed poten-
tial earning powers. Believe it or not!

Came the 1903 International Yacht Races. “Sir Thomas
Lipton installs de Forest Wireless on his yacht Erin’'—
The A.P. transmitted thousands of words to my Coney
Island station, and American business began slowly to
realize that perhaps “we had something there”, The demon-
strations at the St. Louis World Exposition convinced the
public—commercial wireless messages to Springfield, then
Chicago—300 miles overland, an unheard-of world record!

And then the U.S. Navy began to install “modern”
American wireless on battleship and cruiser. T. R.’s famous
trip to the Canal on the West Virginia, in constant touch
with shore, even exchanging messages with Ohio’s Governor
Herrick, from mid-Gulf to my Cleveland station; then the
Navy’s 5 world-beater, 25-kw. (!) stations in the Carib-
bean and Porto Rico, resulting in rapid installations on
most of our Atlantic coast marine.

But O.M. static in 1906 caused collapse of financiers’
over-ambitious plans for overland networks; the wire-
less stock bubbles burst, and when the smoke subsided
American wireless was owned and controlled by London.

So I began over, this time with “Radio”, for words and
music, not merely dots and dashes. Solely salvaged from
that wireless wreck was a small glass bulb, a “wireless

556

Pause for a few minutes and pass back over the years with a
few of the famous old-timers who made radio history.
Radio-Craft is proud and deeply honored to record for
posterity this glowing record of hard-fought achievement.

detector”, fortunately (for me) deemed commercially
worthless in comparison with the slightly less sensitive,
more rugged crystals.

Using a small carbon arc in alcohol flame as my un-
damped-wave generator, with double or triple pancake
tuner and the grid Audion detector, I was soon broadcasting
phonograph music for 10 miles from a small laboratory,
atop the old Parker Building—d4th Avenue at 19th Street.
There the 3-electrode amplifier for telephone currents was
invented, destined later to twine voice networks around
the globe.

November, 1907, saw Bob Evans’s Fleet start around the
world, every vessel carrying a radio telephone. The un-
certainties of performance of the arc-transmitter, with
husky carbon mike in the antenna-earth lead, rendered
these early broadcast cfforts abortive.

So again I retired to a laboratory for new studies. fur-
ther discoveries; this time in far-off Palo Alto. There in
the summer of 1912, while constructing the original Cas-
cade Audion amplifier, for later demonstration to the Bell
engineers in New York, the first “feed-back”, or regenera-
tive circuit was acci