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‘What a diﬁerence in VALUE a few years make!
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RCA Victor Electric Tuning Model 87K 1...1n addition to Electric
! Tuning this bcautiful new instrument offets the famous Magic Eye
and RCA Metal Tubes. Straight-Line Dial, 12’ dynamic speaker, X
phonograph connection. American-foreign reception, police, et
aviation and amateur calls. $89.95*. )\

Compare the value! The advertisement on the
opposite page tells about the Aeriola Grand sell-
ing for $409.50. That was in 1922.

And now—look at present-day radio value! A
beautiful 7-tube RCA Victor Radio with Electric
Tuning—for only$89.95*!In all radio history few
developments have captured the public fancy as
quickly and completely as has RCAVictor Electric
Tuning! Just imagine the thrill of getting any
one of your six favorite stations with the simple
push of a button! That’s ail there is to it! Just
push a button — there’s your station, and
it comes in tuned “right on the nose.’

Visit your ncarest RCA Victor dealer today or
tomorrow. See this amazing instrument that can
be yours for so little. Notice its many other fine
features. Every one of them is proof that RCA
Victor offers great radio value—and that £his set
is one of the greatest values of all time!

When buying radio tubés, say “RCA”. First in Metal
— Foremost in Glass— Finest in Tone.

RCA presents the Magic Key every Sunday, 2to3 P.M,,
E. S. T., on NBC Biue Network.

*Price f. 0. b. Camden, New Jersey,
N subject to change without iotice.

RCA %aiz

COMPANY, INC.

A SERVICE OF THE RADIO CORPORATION OF AMERICA

Please Say That You Sow It in Rap10-CRAFT

f :
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Enjoying the exquisite interpretations of the most famous sig-
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.
¢ complete line of Victors and Victrolas—310 to $400 -

Any Victor dealer will gladly show you th
—and play the music you know and like best.

Victor Talkli:g Machine Company, Camden, N. J.,, U.5. A.

ciner Gramophone Co . Monireal. Canadun Disicibutors
New Victor Record: demonstrated at all dealers on the 26th of each month

Important warning. Vicer Toinsure Victor quality. always
Recorda ¢an be safely and satie- look for the famous trademark,
fastoily played only withVicior 4 \ *Mis Master's Voice™ Tt s on
Needlns 61 Tungs:tons Stylos / every Vicirals and every Vicior
on Victors or Victralas.  Victor \ Record. It I3 the |dentifying
Records cannot be safely played 1abel on sl genwine Viciolen
on machines with jrweled or X and Victar Recorda.
oAher reproducing pointe

www americanradiohistorv com
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RING MORE HAPPINESS into
B your home with an RCA
Victor Phonograph-Radio!
Then the whole family canlisten
to Victor Records . . . then the
heart songsthat stir youmost...
the symphonyyoulove...your
favorite opera .. . the dance
bands that please you. ..
all are ready to be heard
when yor want them ...

A SERVICE OF THE RADIO

...WITH AN RCA VICTOR
PHONOGRAPH-RADIO

MARCH,

1938

performances by the world’s
greatest artists.

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

- . WHEN YOU WANT

RCA Victor Phonograph-Radio U-109
—Shownabove. marches theperfectionof
Victor Higher Fidelity Records. Dynamic
Volume Expandcr provides the same tone
quality at any volumc. Automatic record
changer. NewRCAVictorElectricTuning,
Domestic and forcign radio reception.

All prices f. 0. b. Camdden, N, J., subject
16 change withont notice. RCA preseiits ihe
wcammar] | ‘MagicKey” Sundays2-3 p, .,
| vuses | E.S. T., on NBC Blue Network.

| When buying radio wbes. say
RCA— First in Mcetal — Vore
mostin Glass—Finestin Tone

Sign ol o

515

i

famed concere and operatic
tenor,isshownwith hisfarily
listening to his newest Victor
recording, from the Album of
Stephen Foster Songs, played
on their new RCAVictor Pho-
nograph-Radio Model U-109.

- % '

~

Ahove—This and yourradio play
Victor Records. RCA Vicior Rec
ord Player,£19.95. transformsany
radio into ancleciric phonograpk-
radio; plays with full tone of the
radio.

Please Say That You Saw It in RAD10-CRAFT
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www.americanradiohistory.com

516

p

RADIO-CRAET

THIS RADIO
CORPORAT
- ION OF ,
_ AMERICA ADVER T RS
TISEMENT WAS PUBLIS H.o 1938
HED IN 192
6

Announcing the

National groadcasting Company, Inc.

National radio broadcasting with better
programs permanent\y assured by this im-
portant action of the Radio Corporation of
Americain the :nterest of the fistening public

Tm: Rapto ConponaTios OF AMERICA Amenca has purchased for onc million casting is dpparents The pr tlem-of inding

is the largest distributor of radio te dotlars station WEAF from the American the best means of doing it 18 yet expen:
ceiving 3ets 0 the world. 1t handles the Telephone and Telegraph Company, that mental. The Radio Corporationt ‘of Amenca
entire output in this hield of the Westing:  companY having decided © cetire from the is making this experiment in the interest of
house and Genersl Flectric factories. broadeasting business. ehe art and the furtherance of the industny
1¢ does not SAY this boastfully. 1t does not The Radio Corporation of Amerca wiil : . ’
qay itwith apology- 1t sa7* 1t for the pur: assume active control of that station on A Public Advisory Co““c‘l

of making clear the fact thatitismore Novembe? is. 1n order that the National Broldus!'ml
turgely interested, MOre selfishly interesteGs i 3 Company maY be advised.as © the best
if you plewse, in ¢ beay possible broad: National Broadcastng <ype of Progat hat_ discrimination may
easting in the United States than anyone Company O-rganized be avoided, chat the public may be assured

else.

The Radio Corporation of America has e that the broadgasting 13 being done it the
; “he Rac i " . . fairest and best w3¥» slways allowing for
Radio for 26,000,00(’ Homes cided to incorporate that station, which hss  human fralties mq’hqmm performnnce.‘u

The marketfor receiving 1665 i1 the future will achieved such ® deservedly hig reputation  has ereated an AdvisoTY Council composed

be desermined largely by h¢ quantity @nd forthequality and d‘“!\f“.‘ °ﬁ;’g'°5"m" of twelve meimbers: ©0 be chosen 88 Fepre
under the pame of the Nationt roadcast- pentative of yarious <hades of public opin-

quality of the programi broadeest. ¥

ing Company ¥ B ehich wil from time €0 Gime gveitthe
benefit of their judgment and suggestion
The members of this Council will be st
New Company nobnced as 3000 as their acceptance shall
hawe been obtained.

We sy quantity because they must be di-

versified enough 80 that some of them will The Purpose of the
appent tO all poss'lb\e fisteners.

We say quality because each program must .
s K 3 - The purposé of that company will be to pro-
1y the best of js kind. 1f that idea were t0°  oidy the bost o sailable for broad-

be reached, no home in the United States e ee . H.
could afford 10 be without ® radio receining casiing in 1R Unired States- Mw!.ll)c‘:’ywl :h
et The National Broadessting Compeny will Tes!

5 5 g not only broadcast these programs chrough  The Presicont of the new Nationsl Broad-
Today the best available satisties indleste 3ation {WEAF, butit v.v'\ll make them svaik rvcing Conpany 0 be M. H. Ayles-

8 ) h y years Managing Director
) R ] out the country 5@ far as it m8Y be practice of the National Flectnc Light Associations
Radio receiving sets of the dest reproductive able 10 do and they may desire to take He will perform the executive and adminis

that 5,000,000 homes are cquIpPPEss and

2\’m,000'h0mc, remain to be supplied: able :oolherbrmd(asnngumons through- worth, for 1288

quality should :r made available for all, and them. trative duties of the corporation-
we hope 1o make them theap enosgh so0 that : )
ali may buy. Itis haped that arrangements may be made so Mr. Aylcswonh, while not hitherto identis

that ecery erent of natione! importance may
The day has gonc by when the radio receiv- be broadcatt widely throughout the United

fied with the radio industry of broadcasts

it 5 2 ing, has had public €X rience 88 Chairman
ing set 14 & playching. Tt must no¥ N of the Catorado S ehhe Ugilities Commis-
instrument of service: No Monopoly of the Ailr sion, and, ¢hrough his work with the ssso
. 3 1 - . Gation which re resents the el ctrical in-
WEAF P“TChGS(& The Radio Corporation of Amsrica is not 8 dustry, has 2 br‘:ud undersun:\'mg :f‘ the
for $1 000 000 any sense seeking ‘monopoly of the air. technical roblems " hich measure he pa
J ’ That would be & fiability rather than an { broad pre easure the PACe
The Radio Corpornion of Americt, there: asset. 1t 19 seeking, however, tO plov'.dg 2 adeasting:
fore, is interesteds just as the public is, in machinery which will imsure & national dis- One of his major responsibilities will be to
having the most adequate program’ broad- wnbution of national program® and a wider cee that the operations of the National
cast. It s interested, 88 the publie 1% in distribution of programs © the highest Broadcasting Company reflect enlightened
hev'mg .!hem comprehensive and {ree from quality. public opinion, which cxpresses self 80
discrimination: If others will engage 0 1A business the promptly_dhe imorning after any €07 of
Any use of radio pransmission which causes Ratio Corporatio” & meriea will weleome waste oOf judgment oF departure from faie
the public to fee! that the quality of the wrir.auimx,'u'hllhn it be eooperalize o7 ¢OM: play- N
programs i not the highesty that the usc of penitize. We havene hesitation 0 recommending the
radiois not the broadest and best use inthe 1f othef radie manufscturing companies, National Broadeasting Company 10 the §
public interest, that it is used for political competitors of the Radio Corpor ation of P“’P""af the United States.
advantage of 8¢ sh powet, will be detri- America, wish to use the faciliies of the . "
mental to the public interest in radio, and National Broadeasting Company for the It will nerd the Aclp of all listeners It will
therefore to the Radio Corporation of purpose of making knowd P the public y_nske_mumku.l]lh'r public will makc krown
America. their receiving st they may do s on the ity views fo the offcials of the eompany from

time 1o fime, ©¢ are confident that the new

To insure, lh;reiure. (hr._d:v:\opmcm of same terms 29 accorded to other clients. roadcasting comparty will be ¥ instrument
this great servict. the Radio Corpuration of TThe necessity of ploviding adequate broad- of great public services

RADIO CORPORATXON OF AMERICA

OWEN D. YOUNG, Chairman of the Board JAMES G. HARBORD: President

THIS AD
VERTISEMENT APPEARED IN 192
6
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In every sense

Take PROGRAMS .. . NBC’s
Red and Blue Networks sent out
over 3000 programs during 1937,
35 honrsaday of the world’s most
popular programs, available to
21,500,000 radio families.

Take STATIONS . .. Complet-
ingitscleventh year, there are 142
affilimed stations broadeasting
Blue and Red Network programs.
Ten NBC associated short-wave
stations make NBC the leader in
international hroadeasts,

Take PROGRAM BUILDING
... For every ane of these cleven
years, NBC has set the stylein pro-
grantz, These stvles. numbering
many “Famous Firsts” in radio,
have since hecome radio patierns.

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

1938

) §

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

"RADIO CITY

NEW YORK™
is the World’s
best known

Radio Address

of the word

LS

Take SIPOT anud LOCAL AD-
VERTISING ... NBC's Managed
Stations are, evervwhere, “Tops
in Spot!” Super-power transmit-
terson clearchannels cover major
markets, making an economical
lincup for spot advertizers who
want to cover broad territories
with a few stations. Fifteen fine
stations in ten Loy markets,

Take ARTISTS SERVICE. ..
NBC Artists Serviee is the largest
talent sales organization in the
world. Tt offers hoth personal
management and valuable guid-
ance to artist=. ‘To radio adver-
tisers and their ageneies, it offers
not only specific talent to answer
advertisers” sales problemsy but
sound program ideas as welll and
complete casts.

... These advantages. plus NBC’s
Enorwn primary concern that “the
listener be served”, first, have
caused NBC to be knopen, where-
ever radio is mentioned, as

| *BROADCASTING lllﬂ7ll)(gl. ARTERS?

NATIONAL BROADCASTING COMPANY

A4 RADIO CORPORATION OF AMERICA SERVICE

517

‘Broadeasting Headquarters

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

N addition to the complete linc of Radio Transmitting and Recciving
sets sold by the RADIO CORPORATION OF AMERICA, tor

Ship to Ship and Ship to Shore Communication, the Corporation is in 2
position to quote upon:

PORTABLE MULE PACK AND CART RADIO SETS.

SPECIAL. TYFPES OF SPARK TRANSMITTERS FROM 1 TO 20
KILOWATTS, FOR NMOBILE AND  FIXED STATIONS FOR
COMMERCIAL AND GOVERNMENT USE.

OR SETS OF THE VACUUM.TUBFE TYPE.

MILITARY TRACT
SPECIAL CONTINUOUS WAVE TRANSMITTERS FOR SUB-
MARINES, DESTROYERS, SEAPLANES AND FOR NAVAL BASES.
SPECIAL INTER.FLEET RADIO TELEPHONE SYSTENS FOR
BATTLESHIPS AND OTHER NAVAL CRAFT.

of Continuous Wave Tube Trans-
This apparatus bears the stamp of
argest electrical manutacturers.

The Corporation has in development a new serics
mitters for the various ficlds of commercial usage.
The General Electric Co., (U.S.A.)oneof the world’s |

TRANS-OCEANIC RADIO \

W Two hundred kilowatt radio frequency alternators arc now in daily use in the
Corporation’s high - power trans-oceanic stations. The Corporation is in a position
to bid on similar equipment for international communication.

i, SHIP - WIRELESS may be

F - bought outright, may be leased,
~— and mav be bought or leased in
addition to our service ol mspec-

/ = !
WO E tion, maintenance and operation,
RLD We provide licensed, skilltul and
),-n trustworthy operators. Also our

service and inspection depots are
Jocated at all impertant scaports
of the world.

A T

=

e

Our Nearest Office Wil Give You All Details and Information

RADIO CORPORATION OF AMERICA

EDWARD J. NALLY, President

P
S WOOLWORTH BUILDING NEW YORK CITY ‘
3 -
1__ , : ERANCH OFFICES 1IN THE U. S5 A
,fJ BOSTON PHILADELPHILA RALTIMORE NORFOLK SAVANNAH
e NEW ORLEANS GALVESTON PORT ARTHVR CLLVELAND CHICAGO
I SEATTILL PORTLAND SAN FRANCISCO $aN PEDRO HONOLULU

- — B ‘—-E""{;:.l" -‘l'h ““-‘-' . . ':: o .' ’ — &- 4
- . — gl MEEN =l '_

THIS ADVERTISEMENT APPEARED IN 1920
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Send your messages

YR

Direct communication with 43
foreign countries and among
11 cities in the United States

7 hato by Notherlands East Indies
Telescraph Administration

RCA Communications offers every type
of radio telegraph service to and from
43 toreign countries, as well as between
11 leading eities in the United States.
To send your message™V aRCA”istoin-
sure fast, efficient handling of your com-

munication with any part of the world.

RCA Communications maintains offices
in prineipal cities in the United States,
and in addition, every offiee of the
Western Union Telegraph Company isat
vour serviee in handling international

radio telegrams. The cities reached by

located the Malabar trungmitting
station of the Netherlands Eaet

RCA’s domestie service are Baltimore,
IndliceFelegraph Ad st ion. 2t Ty .
e e, Boston, Chicago, Detroit, Los Angeles,
ouc mountain top to arrother. -z - , "
New Orleans, New York, Philadelphia,

San Franeisco, Seattle,Washington, D.C.

Fhoto by A :d Wireless (Aus i) Ltd.

Architeeturil styles have notchunged

Khort wavg rislio receiving sta.
tion NLE.T. of Nctherlardslust
Indies Telegraph Administra-
tion ut Tjililin. Adjustable an-
tenvms permit most favorable
pomitiontorreception. Fhepalin

this hut is equipment which woall

g s e T e e = bave delighted and smazed the fo-

mous navigator. It is the Amalsa-

On a site cut out of the virgin forest stands the rudio

{hoto by q : - H
treen adld 1o the pirturesqies Nethertands East Indies telegraph stution at Ketehikan, Alaska. Meseages to this mated Wirelers,L.ut..shortwavermlio
pess nnd offer no interference. Telesraph Admmistreation station casily skip over sliuost impasssble wilderness. recciving station for the Fiji Istands.

(A COMMUNICATIONS, inc. -

A RADIO CORPORATION OF AMERICA SERVICE

Pleese Say That Yoeu Saw It in Rapio-CRAFT
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«The Promised Land” is the nume professional epera-
tors have given to the New York Radio Central Station,
on Long Island. When completed, this station will ke
the largest and most powerful radio station in the world.
It will be equipped to work simultaneously with five
other nations in widely separated and distant parts of
the worldl. and will he epoch-making in the field of in-
ternational communication.
Enrollments are coming in by every mail. Why aren't
vou one of the wideawuke wireless men who huve seen
ihe new and greater opportunity opened to them by
this {aseinating field? NOW - -not some later day -is the
time to act!

A position at this station i the Leight of every
operator’s ambition, for it means unlimited oppor-
{unity to succeed und progress 1o Ligher, more re-
spon Jdble and better paving positions in the radio
industry. 8o far as epportunity goes the successful
future of the:e men is assured.

How about you?

The Radio Institute of America has been an establ
attendance in its classrooms 1s
fully engaged in this new hranch of science and industry.

The year round average
men, 95% of whom have success

You, too, can be successful in this new ficld if you properly train your

RADIO-CRAFT for MARCH,

" Candidates for the Promised Land

' ]

W -

This new course of radio training, whieh has heen
developed for the benefit of those who cannot attend
the Institute personally, is the rame cour-e v wed at the
Institute. It includes everything from basie princ iples
of electricity and magnetism. to actual operation of
commereial Tadis equipment. It alco includes th:e same
texthooks used in the Institote classes. as well a3 a
buzzer ret of greatly improved derign, with a variable
automatie transmit:er, for code practice.

The yraduates of the Radio Institute of America en-
joy o preat and exclusive advantage in the ¢lose con
nection existing between the Institute and the Radio
Corporation of America, world's largest radio manu-
facturing and eemmcrcial rudio compuny

Prominent executives in the radio field are former

Audents of the Institute. The Radio C rpotition em-

loys thousands of men, init executive departments,
on ships and at shore ations and in factories and
laboratories. A large percentage of these men are gradu-
ates of the Institute.

ished and successful institution {or over fitteen years.
now 298 students per month. It has trained over 6,000

sell. Radio offers an unlimited oppor-

tunity for future advancement — why not take advantage of it.

Write for our booklet and further details — now.

Radio Institute of America

(formerly Marconi Institute)

326 Broadway, NewYork

THIS ADVERTISEMENT APPEARED IN 1928
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..SErving ships

on evel‘y sCA—
in all Branches of Radio

1ICHT NOW. as you
read this. there
are on every sea hun-
dreds of ~hi|m for
which RCA s per-
forming a serviee.
These .~h||ta include
sm:lll|)|t';l$lt|‘(‘_\au'|lls.
tankers, freighters,
large passenger lin-
ers. And the radio
service RCA 1s ren-
dering is greatly -
versified, Some of
these ships are heing
mided  threugh fog
and storm with the RCA Radio Direction Finder.
Others are in direet radio communication with
shore or with other ships, through the medium of
their RCA Transmitting and Receiving Eguip-
ment. Sull others are 'ru.mhn:: against trageds
at sea with the RCA \ulnnmlu I\.nlm \l.nm
RCA's radio =ervice to ships at seu |-um|p|<-lc‘
No matter what von want for your ship—if i’s
inconnection w ith radio—Radiomarine ean supply
i RCA s vast wealth of experience inevery phase
of radio, its long association with the problems
of marine radio. make equipment hearing the
RCA trademark vour logie al choice. More and
more cach day smart m.unw operations men are
secing the wisdom of going “RCA AN the Way.
Tt means more depe ll(ldl)l( radio for their -lnlh

e R

@ INSTITUTES

A Radio Curporation of America Service

RADIO INSTRUCTION

Technical Courses in Radio and Eleetrical
Communications; Television; Commereial
Radio Operating; Broadeasting; Radio Ser-
vicing; and Associated Electronie Arts.

The Spring Term, beginning Mareh 7,
inaugurates the Course in

TELEVISION

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

Catalogite sent on reeqiiest Address Dept, It

RCA INSTITUTES, Inec.
Selrool of Radio and Communications Engineering

75 Varick Sty New York 1151 Merchandise Marl, Chicago

@ REVIEW

A Quarterly Journal of Radio Progress

This, the youngest member of the RCA
Family, in less than two years has
reached top rank inits ficld, both in
the importance of itx contents and in
the number of itz paid subseribers.

Each issue contains first-published
papers by leading RCA engineers on
prineipal phases ol radio and elee-
tronics. The January issue is now ready.

Subseription, $1.50 (lnl‘el'fn,\l 85)
for four issues, including free copy

ol 435-page “Television, Volume ™.

Published by

INSTITUTES TECHNICAL PRESS

75 VARICKE STREET NEW YORK

Please Say That You Saw [t in Rap10-CRAFT
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at last—
the portable super-h

PERFECTED

by McMurdo Silver. It sure
passes your fondest hopes.

AUTHORITIES

on Radio have declared it to
be an “ELECTRICAL MAS-
TERPIECE.”” It secures rve-

sults you never hoped to obtain-

outside of a Laboratory, and is
so simple that you ecan con-
struct it with a pair of Pliers,
a Screw Driver and a Solder-
ing Iron.

THE PARTS

Trecommended by Mr. Silver
include a drilled and engraved
Panel, and everything neces-
sary to build the set. IPrice
$58.00 Tlarcel TPost prepaid,
East of Rockies. (Accessories
not included: Tubes, Batteries,
("abinet, Loop, Loud Speaker).

€

SILVER SPECIALS

Oscillator Coupler, No. 101 ..........ov0vineon... $2.50
30 KC Tuned Output Transformer, No. 201.......... 3.50
L0005 Low Loss Condenser, No. 301 .......00c0000e 4.50
50 K€ R.F. Transformer Unit, No, 401............ 4.00
5-Gang 199-Socket, No. G01......viitinrnennnnans 3.00

Write for Descriptive Circulars

All S.M Products are backed by Silver-Marshall’s Uncon-
ditional Guarantee of Satisfaction or Your Money Back.

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

Silver-Marshall.inc.

105 S. Wabash Avenue,

Chicago, Ill.

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
yvear his radio receivers have won the acclaim
of technical schools, engineering laboratories,
radio distance receiving champions, leaders
of scientific expeditions, and internationally

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

news, ships’ messages. Thirty-six

famous musicians . . . have made widely
accessible results previously considered
unobtainable outside of a laboratory.
This leadership in radio engineering

is strikingly demonstrated by current
models. It is no exaggeration to

The 14-15—Super-sharp com-
munication receiver 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-
e S fier and elec-
tronic-mixer
(self powered,
universal a.c.—
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 yields
56 db. voltage gain with an input of 2
megohms permitting use of crystal or other
low-level microphone plugged in directly
through standard shielded jack and plug.
The second channel serves for high-level
microphone and phono-pick-up or radio
1eceiver 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
foot separation through single conductor
shielded microphone cable. Substantial
steel shielding caseis 7''long, 6’ high and
3.1/2"deep. Shipped complete with 1 each
tested Raytheon 6]7, 6F8 and 6]5 it will
turn any good receiver into a complete
P. A. System.

Mol

2900-6 SOUTH MICHIGAN AVENUE,

The Masterpiece VI—~New {1, r. {. 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
1eigns practically supreme as the acme of
microphone quality. So, in offering a micro-
phonecomparable in quality to MeMurdo Silver
receivers, we naturally selected the dynamic
principle as the sound basisupon which tostart
development.

We are proud to offer at one and the same time
not only a microphone directly comparable in
quality to the costly units used in the {inest brcad-
casts, but to provide throughrecent research greatly increased
sensitivity, a combination of directional or non-directional
characteristicsin one single 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 lor conven-
ience. Thestand thread is standard, sothat the microphone itself
maybe quickly transferred to dilferent 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 irequency charac-
teristic flat to 3 db. from 50 to 10,000 cycles—the full range of
the best broadcast stations. Its 'level’ is unusually high, being
only—~52db.and its outputimpedance is 50,000 chms and mate-
riallyreduces a.c. hum pick-up by the microphone or its cable
and permits quite long microphone-to-amplifier cables—even

up to a couple of hundred feet when necessary.
Please Say That You Saw It in Ranto-CrAFT
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CHICAGO,

distinctive technical features
are responsible for the
“Years Ahead” perform-
ance oftomorrow’sradio
by McMurdo Silver.

Send for details.

The 15-17—Advanced 15 tube
luper-beterodyne circuit deliv-
ering functional efficiency of 17
tubes. Every coil and circuit
individually shielded and chas-
sis chrome plated throughout.

New Selective-DirectionnI Antenna

rn The SELECTIVE.DI.
™ RECTIONAL © is 4

iy ositive means o
= } U).\_{ E f

5 el oostingweak signal
i \ 'S !trenglh and reduc-
F ing noise and in-
terierence. It pro-
0 vides an extraordi-
w nary amount of local
L noise reduction—de-
pended wholly upon
how lar 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-{cot spans in
approximate ‘X' form on house top, open
lot.or anywhere such spans canbe conven-
iently found.

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

L1ER

ILLINOIS
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ying our Condensers 1of W reless

ber for voltages UP 10 30,0
ving repcal orders
sers in all par

Over 4 year ago We began appl
ve have now supplied a large num

ecicd to very severe tosts. and we are recel
ana from other 1arge

s of the worla.

&5 Govesinenis,

1 Bleni

Vubilivr condense

Wl tests have proved, that

We claim,
jent than any others: that they occupy not more
re about one-tenth the weight of other high-tension
than other good condensers that they oy
unhrcu\\;lblc‘. that there are no

1 niuty
Lability o that they are practically
<y discharge ©OF leakage - that hysteresis is reduced to 2
acitics  are supglied true 1o within 3 per cent. ; that the
the installation ol Dubilicr Condensers.

citicieney
and therelore

\ons 1S inereased by

SEND YOUR ENQUIRIES. All condensers Guarante

and are returnable i¥ they O% not give entl

THIS
ADVERTISEMENT APPEARED IN 1910
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00, They have been
from British, Colonial

r~ are 1 yre
than one-tenth of the sp2ce
condensers o that they
1 be curpassed for
losses due '©
minimuimn . that desired
of wircless

for MARCH

The Sending Radius IS Greatly increased.

21000 Working Voltage 15,000 Working ¥ oltage 00 Capa "y 25 M ¥
2 Hreardovn o« 22000 Breakouwn o 50,00 Breahdowit Vollage 3,000
e Capacity o wr. Capacity  gusnr  Dimensions. 1o 5xBxI L
3h- 8ot D mensions, 10513 5»9¢C.™ Dimcnstons,l}fr £Hx8HCH
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~ MORE TIAN 28 YEARS AGO

ring tongues
ho invented

Thc jame pPUBILIER was ot engine¢
For it was Pubilier W
ays, the first miea
ps of things 10
d — years

2
ju o dozen lands.

produc(‘d, in those early d

a vision perha
that intervene
n beeome one

and
r — with

all the 28 years
less coniraptio
ndustries, Dubilier pioncc™

in 1938, as in 1910, the

r for condensers.

eondense

come. In
that saw & slrange wire
orld’s major i
d. So it is,
Corncll-l)ubilie
are fully

of the »
ing never cease
world looks 10

n—all condensers guur(mtced.

Now as the

CATALOG
4 Hamilton Bivd. S

SENT ON REQUEST
0. Plainﬁeld, N. J.

Write to 101

MICA - DYKANOL - PAPER
WET & DRY ElE(TROlYTl(S
W orld's largest and oldest
exclusive manufacturer
of capacitors.

DUBILIER

EL
South pECTRIC CORPORATION
lainfield, New J
ersey
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WESTON ELEGCTRICAL INSTRUMENT CORPPOR ATION

25 Woinis Avenue, Newarh, N, J

—

RADIO-CRAFT for

equipment

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

pontains all the features of
& 2 Analyzer and 773

FIELD!

No matter what type of test equipment is needed, radio servicemen
know that when they buy WesToN 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 InstrumentCorp., 599 Frelinghuysen Ave,, Newark, N. J.

WE STON Radio Instruments

Please Say That You Saw It in Rap1o-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 questinns recently
Tpul up to me by a well-known authority

visiting Washington. “ln your apimon,™
he said, “do amateurs realize the wireless
opportunities that await thau®™ For o omo
ment | owas stumped! Then 1 oreplied, “Yes,
with just ane but’. [ tunk that amateurs
are well anware of the tremendons expansion
ol wirdless that i daily going an. They real
ize that it is sweeping the warld like wild-
fire. BUT T do et think that they realine
what this means~ to e —they do not realize
that they can easily get the phmh that the
field offers. I'hey have the Jnup’ ane every
one else. and they shauld realize now that

‘the fastest-grawing fickl in the world” be-
siles being a fascinating hobby is a wonder-
ful, apportunity-fillad ficld offering splendid
present advantagos—and growing so raphlly
that the future is beyoml estimation?

1 wonder 11 many amateurs have ever con
sidered the fuct that what is o them a
fascinating hably s also a fascinating pro-
fession, NMled with hig opportunitics that they
can casily share whenever they are ready
tordda s [Cs anly o short step for them now
tooa splendid neld that they can put their
hearts ints—and  offering o bigger Miture
than 0ld businesses which are overerowded.

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

Afier the caller who <tarted me thinking  aboat
thi> matter had lert, 1 jotted down on oy pad <o
o the dtems which 1 had recently noicd ganling
wircless expansion, On Lind and on <ca big oppor
tnities are opening, and oven Didater tses for wire
Tes~ are being foand cvery daxy. No doubt yon too
have road these items, but | oam going te have them
printed here because 1owant to mipros~ upoan vou
whit thi~ tremendomi~ expansion can mean to you.

When 1 oread every day haw wireless expansion
i~ ~swecping over the world 1 often <ay to my <t
TRiz opportunities are hnocking—1 wonder if wna-
teurs realize that they can i<l in bis on this grow
ing htlnl While oppormnitics hnoch, 1 owonder i

e, CPlease goo Tway and et me
cour~c. th aren’t sleeping by auy
weans, but 1 want aff them o hnow  just how
casy it s to fully qualify for a field which is un-
deniably filled with groater udvantages than most
others in the world today.

Easy to Qualify
In Spare Time - at Home

1 want to tell yon—without obligation 1o sourself
in any way  meac about wircless opportnnities andd
how som can take advantage of lhnn I wonld like to
tell yon alont our Insitute. This National  Radio
Institutie was~ the origina i~ roday the oldest
and largest school in JSNmerien teaching wireless by
mail. The governmont allows onr graduates live
ten points credit when taking Pirst le Govern
ment License examinations, We have grivluates in
almost evers part of the worlil who have quickly
qualilicd thraueh the speeial metlond throagh which

Mr. James E. Smith, President,
National Radio Institute,
Dept, 16, Washington, ). .

Semwl me vour FREE ©

~peeial shorttime affer.

N:ame

A Ocenpation
Noldress

City Stawe

P o o e e e D D R D B R R R S S D ES ED B ES BN B B B B

k. “Wireless. the Opportunity
of Today. Tl e abont vour  Institute amd

and Let Me Sleep?”’

we tmake Wireless amazingly ca-y  for anvone to
learn completely at home in spare time,

These are ~otmwe of the main points about this
Institute and 1 am <orry | haven't woom 1o tell son
all of them. | should like to tell son more about
our wonderinl new methods of teaching, abom our
remarkable new invention. the ~Natrometer,” which
citch student gets and which almost cuts in half the
time necessary 1o learn Wireless thormghls . Then
too 1 like to tell yon about our Diploma, our Rel;
wre. Employment Serviee, anl about our spee
casv-pavment plan. But there i~ mt enongh ro
he to tell yan albout all these things o
going to ash jou to write me for o pew lnlnumu.
hooklet we have gotten up.

Write Me For Booklet

Adittle coupon is I:(-m;.'.r it here =0 that you can
save yoursel T iremble in sending fur this illustrated
booklet, “Wirclesa, the Opportunity of Today.” B
ne u]m_ thic conpon rom will 1 he obligiting yvom
seli in any way and no solicitor will call npon you.
But the coupon wedf Iring you some mighty interest
ing facte about Wircless Opportunities and alwnt
how son can guickly and casily qualify for them
at home and in yonr tinie

Won't von mail  this Jittle conpon at once?
Whetlier yon are ajunior Radio Amatenr and want
to learn all about Wireless or whether som .'n‘(
anxions to fully qualify -0 a~ to enter the wirel
professiont now  in one of  the  fine '|l|><-rlun.lll~

opene o latdd or on sei write e for
thi= Tooklet. Al that | ask i< that ven

W rite as soon as possible, sinee
amm== MAIL THIS COUPON TODAY mun=mag l\hclxl'(- i~ no lulnli:::llliun ! why \':6.|| \\lll‘liu'

me toilay?

oS0 By the way, we are mahing a
specinl  short-time offer. for o strictly
Timited time. in which we are giving all
new students our complete new conrse
e Wireless Telephony FREE,  Mail
the coupon direct to me. toeday . and et
me tell sou abont it by return mail

Aoy

Mr. James E. Smith, IPresident, The
National Radin Institute, Dept. 186,
Washington, D. €,

My James
15, N,
Frecsidout,
Nativinal Radi
Tustilute

What I Jotted Down

Here ave the items T jotted doien on my pud,
shoretna hoze Wireless s groweing by feaps aud
bonnds ell vocr . Tt me tell you wohat
this world-wide s of  wircless crpansion
mcans to yorr und te yowr futare.

A $2a i oth Netican eorporation has been folmel
1o estihlish Wireless staf ion noesety pant of the ;.Iul:.-

The 1. S0 Merchunt M operatea thousimis ot
sessels, Wineless s now &on
The Chicggo Tribune pow nu\s hy

witeless. ther
Muge wWireless s
i

alling

cany ol eommu

Louisville & Nashaille,

Nushvilte, Chattanuga & S

New  YmKR, Vlevelagd, an |

ol by an Inter-eiy wireless service

Is wie being intereepted by witeless thronsh

s Uepattioent of New Ya k. Dallas, UVhicago,
i u|||<| it

110k 1

'
Detron are

Munnacturers arl

u witrless, John
1 Habher Cooo Staadanl il Vo,

New Yok Stk I\nll.un.l Are iy oGl tew

Inlm ~ Vartker and Wenther  repmis
ey

up b every pant
N a1st

LN}
1hes

1 Mail S
12 raliv o
nese e eonsliiueting o powerinl statlon in

« Depantraent

w wireless seritee is being estabilished be
o oand Franee,

cral Pelegtuph Co, is est .|l<|i~hi|m a o eom
noof <tations on the Paeite
ate senl o trom *h llpmm Islamis te
Qo b milesy in 3 minnes

- hetneen the Vaitel Stanes owl
liog 1. Jdolms, New o Faunid
Large sersyi

[t

yvimg on Linge wircless

s statfms are operating on 1ons
witon, 1re befferson, aml Kast

\!nulm i< planning tw establish o elain o
1a Bucws e

witelese

LY Ul es and F
[ ) niany ., Novauy
Tl l'tl.uul 1molulu wad b
Aud these v only a fene of the coamples
shoning 1irefess crpansi is spreadine
over the ¢ carth, It brives xou wmuzing
apportuiities o Yol ool v cust qras

them

THIS ADVERTISEMENT APPEARED IN 1921
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NOW IT PAYS ME GOOD MONEY

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

MANY RAOIO EXPERTS MAKE Many Make S5, $10, S15 a Week Extra N’-r‘- Sl’“"'"- President
. 3 s Radio Institute
530, S50 in Spare Time While Learning etional f
l, 2| 375:1A) WEEIC Almost every nelghharhgod needs a good spare time ot 8900
Dnl_-u.lul wanit 1o l:'\ﬂlu: maore mnr.es.l I'rm- wnrld-w‘ldeluse sersicemun. The ad y0u entoll 1 start sending you nan who |‘|1.;D directed
of Nacllo has mude many opportunliles for You to have Extra Money Job Sheel They show you how o do e sl e v
a spare time or full time Radio service business of Your Ttadto repair jobs. hwew to rash In quickly. Throughout Thdustry Than any. ouier
own. Three out of evers four homes in {he United States your tralnlng 1 send you plans and fdeas that have made man in° Amerlea. e
have [tadio sets which rexularly rednire repuirs, SCIY vod spare time money—Tfrom $210 to $500 a yesr-—for !
n w tubes, etc. Many sets are ol and will so0 windreits of fellows. | send You gpeciul Railio equlpmen
be replaced by new models. 1 wlll train You at home in and show your how to cond apetiments and build 4
your spare .,,__ut o ;ur .ﬂu-};-dlse:Q'IIT all l:ill:‘l if‘li cireudts which Hlustrate important Ilndh»l'ril:{c::lilze ‘1I|y Find Out What Radio Offers You—
o set 1o start Yout own Radlo business yhd bu Training gives You PRACTICAL EXIPPIERIED while
1t up on money you muke in your .n.nri iuneFm nlie jearning. et Get My G4-Page Book Free
learning. Mall coubnn for my 6i-pake bovk. It's Free— : Pr - Py Aet Tod M
3 ofessio Servicing Instru nt et Today afl the counan now for my Free lesson and
it shows what 1 have done for others. | Give You a & nal = ks my book “"Rich lewards in Radio.'' Roth ure free (¢

Here iz the Instrument ¥
every Radlo expert
ceds ol wants —an
All-\Wiave.  All-Purnose
Ret Servicing Instru

inyone over 16 years old. My bhook polnts owmt ladle's
spare tlme and full time opportunities and these con
in Television; tells about my ‘Tralning
Television; shows you letters from men 1
telling what they are doing and earning; shows Fou miy

Get Ready Now for Your Own Radlo Business
and for Jobs Like These

Radlo broadeasting statlons employ engincers, operators. ment. It contalns every 3 b i 3 odi '
station managers and Day up to $5.000 & year. Stare  thlny neeessurs 10 Mo T P i o e, o paste it o
time ltadle sel servicIng pays as mueh as $200 to $500 weaaure Al i D benny posteard—NOW! - enzeloper B - o

a \'l:;xsr—-lu!l mlu'.e \s;,rrlol R luh‘s Da¥ as murhtl %n $3ll). roltakes and eurrer ° )

$30, 875 a wee any Rudio Experts own und Operate test tubes. reshsiunce

their own full thme or part thine Radie sales and serviee ndjust and allgn any set, old or L= SM"“'.P"’““"'

businesses. ltadio manufacturers and jobhers employ new. It satlsties your needs for profes- - National Radio Institute, Dept. 8CX
1esters. inspeclors. fufeen, +niinecrs. servicemen. pay fonul servielng after you graduale-—can help you mako Washi D. C

ing ul to $6.000 a year. Radle operilors un shiDs get extra noney servieink sets while training. ashington, D. C.

zood pay sl see the world besldes. Automoblle police.
avlation, commerclal Radlo, and Toud speaker syslems
are newer felds offering goud opporiunities now and for
the future. Television promises many gomt jobs soon
Men | have tralned are holding good jobs iu these
branches of Radio.

' MAIL FOR 64-PAGE BOOK FREE

J. E. SMITH. President, Dept. 8CX
National Radio Institute. Washin&ton, D. C.

[}
: Dear. Mr. Smith: Without obligation, send me free the Sample
]

GET MY LESSON ON
SUPERHETERODYNE PRINCIPLES FREE

1 wtll send ¥ou my 38-page Lesson ‘‘Iroadexst,
All-Wave and Television Superheterodyne Re
ceiver 1’rineiples™’ absolutely Free. 10 prove 1o
you thut my Course is practical. helpfnl. com-
plete. This fascinatIng lesson contalns un anal-
¥els of the superiority of the superheteroilyne
over otlier eireults: sepsrate sections whieh cover
the uctlon of preselectors, osclllators. mixer
and detector circults. pentagrld converter clr-
eufts. tracking. shielding. padding. all-wave
recelvers.  1.K. amplifiers. speeisl  broad
hanit 1.F. ehannels for Televislon reception, ele
Yau can get this lesson absolutely free slmply
by malling- the Coupon now.

Lesson and your 64-page Book “Rich Rewards in Rudio.” telling
about spare time and full time Radio opportunities, and
how 1 ean train for them at home in sbare time. (Please
write plainly).

NAME —_ AGE.
ADDRESS

CITY -STATE.
23FR-2

Please Say That You Saw It in Rap1o-CraFT
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ion, COYNE ELECTRICAL SCHOOL
5 a §t., Dept. 38-7n8, Chicago, I1
end me your Big Free Radio and Te
n maki in Radio.

levision Book, and tc)l me how 1

REPRODUCED FROM AN OLD ADVERTISEMENT
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MANY OPPORTUNITIES

FOR THE

COYNE TRAINED

Are You Ready fora er Job-

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 Installation 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

AN

More Pay?

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 «»sPUBLIC ADI

RESS

Television is sure to come as a commercial industry. Rapid progress is now being made 1n
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 Addr_ess
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 MY

“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 vou 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 is 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,Ill.

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-
ment will help youget a part time job.

GET THE FACTS

Don't let lack of money prevent
d your sending in the Coupon. Mail
the Coupon today and I Will send
you the Big FREE Coyne Book
full of FACTS.

.‘-------A-----------
H. C. LEWIS, Pres.

i Radio Division, Coyne Electrical School
I 500 S. Paulina St., Dept. 38-8H, Chicago, lll
Dear Mr. Lewis:—Send me your Big Free Radio Book, and all
I details of your “Pay After Graduation” Plan including valuable
I instruction in Electric Refrigeration, Air Conditioning and Auto-
mobile Electrical Work.,
: YN . agm o o ooooiaiwiareioe atalsieias s wivisiain sie o siaie o ook Bk 4w S s
l Address. ... .. iveaiantitcsanincoett i ararstenenan '
s City...... oMoooos LT oo ererarens anenseserens State. . ...iiiineanoe

Please Say That You Saw It in Rapzo-CraFr
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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 engincers and service men the
country over, meeting cvery Service requirement in a
constantly changing ficld, the

SUPREME

| Radio Diagnometer |

MODEL - 100 - B
‘s Net Price, F.O.B. Green- .
moad ss: Sty vivisr 161 $139.50 remains
Also available in smaller case for the UNAPPROACI‘IED' UNCHALLENGED'

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

UNCHANGED! Pentode Testing to its almost

And Now 4 limitless servicing functions!
. r .
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
R:;&_ dealers, manufacturers, technicians and service men,
ings on in__ever-increasing numbers are demanding the
One SUPREME DIAGNOMETER because:
Meter——
nly
\!erg:m 1 Its unique design is outstanding 4 guarantce ugainst
- Read ¢ _obsolescence,
2 Tts rugged construction prevents hrenk-down EsUring
¢ accuratc operation at all times,
3 It is the one service instrument capable of making every
¢ mnecessary test—none other so complete.
It pays for itself in a few months—fuster and more nc-
SUPS%FI'ME 4' curate servicing means greater profits.
g i It provides maximum efficiency with utmost simplicity
,,:NALYZI;:} 5' —pictorial diagrams of c¢very test supplied with each
MODEL instrument.
6 It creates satisfied customers-=provides a laboratory
¢  method for the solution of every service problem.
Dealer's Net Price, F. O. B. Greenwood, . N
Miss. Size 4¥Yx914x11Y4. Shipping weight ‘7- It provides the greatest amount of test equipment jn

the least possible apace at the lowest cost per service
unit-—The service units contained in the Supreme

$78 .50 Diagnometer, if purchased sepurately. would cost many
times its price.

6 pounds.

Responding to demand for a simple, yet
more flexible and complete set analyzer,
the “*Supreme’’ Model 90 SET ANALYVZER

iSS OHC}"?; 0 tr|111!2 Radio e tae) ot Make your ?etrvi(:' De_ edsssccssssssssssscscacancEacaRanaaNEstaReaaUNnreg
impli to orfly one meter of unigque artment outstanding .

drc‘sign never bcf.orel :;’\:Ilble in any but Rlodernize with the SU- _?;’f Su';,‘,l,‘,‘i‘{,‘,‘j:f"“ Goap-

the most cxpensive laborator: ipment, £ ood igsleuinimi

it measures both A. C, and Ig E voltages PREME DIAGNOMETER Giraani, - Misslssippl

up to 900 volts, end currents up to 300 and watch Your profits Please ship Supreme Test Instrument ws

checked helow :

. .Model 400-B Diagnometer
Net Cash $134.50

mitliamperes, and provides many readings grow
and tests never hefore attempted with any )

BTG | SUPREME
mzy be consideringi e ; INSTRUMENTS
CORPORATION

... Time Payment Plan-—$31.50 Cuash
and 8 monthly payments of $15.00 cach

. .....Model 90 Sct Analy=er
Net Cash only $78.50

All prices are F. O. B. Greenwood, Niae,

Most good disteihurors carry the complete

line of Supreme products in stock. includ- GREENWOOD, MISS. No Dealer’s discount.
ing rthe Madel 560 Tube Tester. Model 10 Dittributorsin All Principal Citiesw Date Shipment desired
Ohmmueter, Model 17 Tube Checker, as . 5 Y i
-;]-:»H as the Diognometor and Ser Analvzer. Service Depots lnPNCWb Of::v Signed
vours cunnol supply vou, use order Philadelphia ittsbur £
Coupon 1o the right. ’ Chicagl; Rnnsas Ci%y: Firm Name
T

Seattle, Toronto, San

Froancisco. Street Address.

City

= SUPREME

Testing Instruments
"SUPREME BY COMPARISON el s il
THIS ADVERTISEMENT APPEARED IN 1930

SESSRRdErEsu s e an s NauENIEENSEEURIN NN IsOECNONRNTNETERORNNIORRUNENS D)

references and names of distributors froms
a
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OME of America's finest radio
engineers . . . men who work
daily with test instruments costing
thousands of dollars . . . certainly
know fine instruments. Thcy recog-
nize superiority in accuracy . . . in
quality. That’s why these same men
who use the best laboratory instru-
ments available acclaim Supreme
instruments—the instruments for
your service laboratory.

Too, Supremie 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 illustrated 1938 Catalog. Write for It!

FREE “‘Adequately Equipped Shop™ Certificate
Send for the free booklet explaining how
you can qualify for a Supreme “*Adequately
Equipped Shop” Certificate.

Export Dept.: Associated Exporters Co., 145 W. 45th St., New York City

MEMINSTRUMENTS/

“l am particularly glad to see
SUPREME introduce so efficient
and reliable an instrument as the
Model 541 Set Tester—and so ex-
tremely el’ﬁcmnt for all types of
service work."”

forl W IHeler

Chief Engineer
THE HALLICRAFTERS, INC.

“I was seally amazed at the excellence and flex-
ibility of Model 551 Analyzer. considering its
very low price. A serviceman entering a home
with it should certainly present all the ear-
marks of competence and ability.”

Ao Aiuado Nodasy

President
McMURDO SILVER CORP.

‘I have found Model 570 Signal Generator
meets all requirements to an excellent degree,
and I can well recommend it to those contem-
plating the purchase of such an instrument.”

(Lot Thoraoh T

Directing Engineer
RADIO TRAINING ASS’N. OF AMERICA

INSTRUMENTS CORP.

GREENWOOD, MISSISSIPPI -+ U. 5. A,
Cabie Address: LOPREH, New York

Please Say That You Saw It in Rap10-CRAFT

www americanradiohistorv com


www.americanradiohistory.com

534 RADIO-CRAFT for MARCH, 1938

® L

W) The Guswer to the Question~

"HOW GOOD CAN A RADIO
TUBE REALLY BE MADE ?

e - A

-

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.

SYL\'ANIA tubes are not made simply to sell but, first of “

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 produét.  They
know beyond any question of doubt that the future of radio
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 manufaclure of superior quality elec-
trical produdls for many years. You are invited to investigate

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 satisfa@ion is an
obligation that will be upheld under any and all conditions. l

K We Invite Dealers

—who recognize the relauonship of quality
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 connetions.

Types: SO01-A, S99 Large Base, S 99 Smull Base %

SYLVANIA PRODUCTS CO.

Emporium, Pa.

L

THIS ADVERTISEMENT APPEARED IN 1925

www americanradiohistorv com
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When the name is Sylvania,
the answer-now and always—
is quality

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

But the quality of Sylvania radio tubes
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 tubc 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: Sead to Dept. RCJ, Hygrade Sylvania
Corp., Emporium, Pa., for a free three-month sub-
scription to Sylvania News. Don't miss this offer—

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

SYLVANIA

THE SET-TESTED RADIO TUBE

Pleasc Say That You Saw It in Rap1o-CrAFT
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CROSLEY
V-T Socket -- 60c.

‘“Better «= Costs Less”

The New CROSLEY Variable Condenser

““‘Better — Costs Less’’
MODEL ucu

T he biggest
The principle of this instrument selling  socket
neceds no introduction Thousandg on the market.
of the Crosley Model "A"” Con- Practically un-.
densers have been sold with uni- breakable.  For
form  satisfaction The Mode] cither base or
“A” is conmservatively rated at panel mount
-0005 Mf. The new Maodel “C” ing. Made of

is conservatively rated at 0012

While the Model “A” was made
with wood frame and laminated
woed plates the new
Model *“C” has
ground porcelain
plates with dig cast frame. It is
as efficient a picee of apparatus as
you could desire. For tuning
C.W. and for power transmission
it cannot be cqualled. It is tested
on one thousand volts before
shipment. No body or hand ca-
pacity. Low resistance due io ab-
scnce of spring contacts, copper
lates, brass binding posts, etc.
e call it the ‘“sensation™ of radio—"'Better—
Costs Less.

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

The CROSLEY VARIAGLE CCNDENSER s
now made in three styles:

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

Model “B" with wood plates and die cast
frame.
(Roth models have the same capacity—
.0005.)

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

Prices as follows:

Without knob. With knob With knob and dial
and dial and dial mounted in cabinet
Model A" ... ... . $1.25 $1.75 32.50
Model “B' ... ... ... ... g L75 2.25 3.00
Model “C" ... ..., 4 B e 228 2,75 3.60
- L]
(BT CATE Y SR 2] | Crosley Detector Units
We build a
full line of
cabinets i n
Fum, ma-

hogany o r
quar tered
0ak and fur-
nish them
with genuine
formica pan-
els. Prices
an cabinets
range from
. R . ....32.50 to $10.50

Crosley Variometer
Parts

‘//l [ 4

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 made
of mahogany .............. (8 <o a $L.75

Crosley Vario-
Couplers

Consists of formica
tube, rotor and brass
hardware. Price, com.

plete as shown in illus-

A tration not wound or
l' - assembled, $1.50, Stator
oanly 40c

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
oft l:iigh grade dielectric composition, not
drfled i oinsmsmsny S Ak d e, . J

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

lustration.
Model *“A”—overall
diameter 15{”, Re-

sistance 7 ohms, one
ampere without heat-
ing. Price ......600

“B"”—Resistance 4

3 amperes without
Price ,.....$1.25

Model
ohms,
heating,

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

............... veereq...60c

Harko Radio Receiver

The most
compact and
complete ef-
ficient crystal
receiving
outfit on the
market Will
tun¢ from
200 to 600
meters bring.
ing in spark,
voice and
music with
amateur antenna. A wonderful little instru.
ment, Price complete with battery, etc., $9.00,
One thousand ohm single head set, 125 feet
antenna  wire  regulators, etc, $6.00 extra.
Complete outfit ., ..... Cerereieien ... 315,00

Harko Senior Radio

Receiver

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 heok-up. Price without battery, tube
or phones ....... $4amige s il . vereeaa. $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-
HoR whnsaukis TV — Y]

Every article guaranteed to give

refunded.
and order direct.

Dealers and Distributors,
in your stock.

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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\OSLEY 5<}fsin!

AS EASY TO TUNE
AS SOUNDING YOUR HORN...

Jow! CROSLEY
SAFETY-TUNE

FIVER
ROAMIO

24-

‘The lowest priced push-button tuning
automobile radio

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

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

3. 5 Octal base tubes in
standard circuit.

4. Antepna system de-
gigned to compensate
for any type antenna.

. Fully equipped with dis-
tributor compressor and
geoerator condenser.

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

[}

7. Full avtomatic volume
control.

8. Low battery drain.
FIVER ROAMIO

The { Crosley Fiver R io witl ' ; . . .
m::v;:{]i?)::suj {l:tnf;:; u::l;o novu‘:::::)br:a; 10. Single unit, easily and quickly instalied.

£19.99 0 any car.

9. Suflicient volume to be heard at any speed

(P’rices slightly higher in South v ] . 5
S and Wesy o 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
slalions can be pre-selected and the push-buttons set in a few minutes . . .
and the safety-tuning mechanism is instantancous. Here is the best in
car radio reception 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 RADIO CORPORATION - CINCINNATI

POWEL CROSLEY. Ir.. Pres. Home of “the Nation's Station=WLW-300.000 watts=T0 on your dial

You'RE THERE with A ¢GROSLEY

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

Wireless Transformers ORDER DIRECT FROM THIS PAGE
Thordarson Type R —

Tor usc on 10§ 10 113- Combined Detector and Two Stage Amplifier
volt allernating current, o I e q
60 cyeles. Generally ae- This instrument with the proper accessory instru.

ments has the broadest possible range. So sensitive
is it that even with an indcor aerial such as our
loop antenna 63R650 messzges may be received from
stations hundreds of miles distant. Combined with
our Regencrative set ansd two variable condensers and
the proper couplers and loaders with a good outdocr
aerial, its range is increased to equal the best con-
mercial stations. Has one detector and two ampli-
fier circuits.  Standard tube sockets, grid condenser
in detector circuit, two amplification transformers,

cepted a3 the sitandard
trausformer for amateur
transmilting. I'rosided
withi adjustable magnelic
leakaze gap whieh con-
trols primary input
elving a wide range of
amperage aml permit-
tng easy adjustpient lo
point of resonance. No
impoedinge or choke coll
necessary in primary

. LCICShiE: WLoiss) and three jacks and one plug so that any desired circuit
5 Ibs. G L ; L
Art. No. K. V. A Amp. Sec. Yolt Prica may be used. Bakelite parel 714 in. hlgh( 834 in.
63 RE30 % 1 't 6 10.000 $21.00 wide. Tligh grade weathered oak finish cabinet with.
63R632 1 2% to M 25,000 38.00 ]_xinged top making interior easily accessible. Bind- -

ing post connections for batteries and counplers.
llinding posts black oxidized finish. No tubes, hat-

Thordarson Type R. S. Transformer
teries or phones included. Shipping weight, 18 lbs,

This tyDe Alffers from the weli known inodel shown

above only In that it does not have the udjustable - 3

maRNEE ANt AN d'“l'" AT 1‘ur%y‘ o 63R615—Price ...... gne o TR E T Moot tpag 2 = et S0 B e 1)

bavey  eonstiuctlon 1 gorrect  clectrical rharugter- . A

istics are the sumé For nuse on Ju3 to 120 volt Double Action Wireless KCY ’
60 ~yele aMternating current. Transformer - 63R5356—Double acllon which

Art. No. K. V. A, Sec. Volts  Fhip. wt. Price

3,000 15  1bs. $10 00 Makes for speed. Wil im-

63R648—Designed to  glvo

10.000 25  lbs. 19 00 wave ranges both above and !’T““ your sending and lends
25 ) A ndirldualliy.  Large stanc-
15.000 35 Ibs. 28.50 Lelow 200 rmeters  Bolld ards, formick knob. heavy

cobper winidings on “For-
mica’ supports 10l in.
diam. primary of six turns
No. 3 wire 6'; In. diam.,
secondary of twelve turms

sllver contacts asuitable fir
use Up 0 2 I{. W. Mounted
en duravle and heavy formnica base. .\Jem$4 65
parts nickel plated. Ship. wt, 13, lbs. Price. o

Kick Back Preventer

63R5358—Prevents  hixi
frequency surges from

8hip. wi., 4 Ibs. Price....

discharel back into No. 5 wire. Mahogany tin- .
Youer lng A mectseity ished woodwork. Two helix Standard Wireless Key
wlel power transformer — clips incluged.  shlp. wt, 63R5352—A high grade key =
i is  supplied f\inm city 26 pounds.  Price..$16.50 gmda n{a heavy d;ac.:’u"ed "5-'
I g resistance rods.  Mahogany A o T Oerillast rass. FEC liatdened con-
Animea e s e B coppe $4.80 Murdock Oscillation Transformer tict polnts.  Shin @3 48
0 * 4 wt., 1 1b. Price. D

"""" - 63R5155—Permits sharp
tuning on 200 meter wave,

Variable Transmitting Condenser— Can be used on sets up "o
1 K.V Primary  and

Qil Immersed f Secondary windlngs of ede-

83R620—~:n o't immersed variahly wise wound copper ribbon.
gondensér for use with all makes of Coupling sar'edd by hinge,
transformers up to 1 K. W., 23,000 Shipping welsht, § 1lha
voJts. Phenol fibro diclectrie, corru- Trice cierenanad $4.75

Fated . aluminum separstors allow = e —
cireulatlon _of oll 10 keep down Universal Spark Gap Motor
- 83R3624—A russed high grade mo- Wireless

Steel Lever Keys

Bhipping wt., 14 oz
53Rr7[39—l;tg K:\l- with legs to
£O thruouh tible or
desk.  Price. cach__. $1'85
tIAI790—Legless Key to serew

10 toD of table or desk. Frice
CACTS. . omumme—m e o Wb $1.97

heating.  Flat aluminun sheet clec-
trodes with rounded corners. Varia-

ble in ten steps of .0009 M. F. each tor for sbark &aps, running sewing :
from .0018 M. F. to .0 MOF niachines, fans, small lathes, buf- Practlce
Especially designed to prevent coOr- fers, emery wheels, ete. Running Set
ona losses undmhrush i{Ischarge. idle \\‘thnmke s.ggo Il“}.'“i wi“hl
Oll Included. Ship. wt. make ahout 4.0 POML it i 1
35 Ibs. Prceiieatiad $2500 electrode shown below.  Will op- BLeglnner;.
erate on lUO)-Jllﬁsivolt A ('.I or ﬂD] ';'. 535" . tho
wireless Spark Coils current. 4r ename _n sh. 0de .
- Helgnt, over all. 5!z in. 34 In. shaft, extemds 7% an. Amone leaming wireless
For use onr dry ll;ells prls:‘m;e W1 desdlop about 1720 1. P, Supplied wnh$9 50 \Vilhl))\.ll it it lsg lm“mss!hle ?&"SJ.,u'e‘I’S‘.'nu'h."hﬂ?::
;I::;fr'i‘}nsi-h m;:)l::;r” ;:ﬁ{;‘f..;‘ mlmg 1-in. grooved pulley. £hip. wi., 8 Ibs Price. . ¥W¥ llnlg.’ Send n}r a wireless practlee set and sees how
el I‘les. s e e easy it Is to learn the code. Eet consists of a key
:{ilfr%mlo 10 5r,:ullll]eﬂ. snm.ﬂ :'L.‘ G Spark Gap Electrodes and buzzer mounted on a Polished wood bas:. Buzzer

and 8 Ibs C3R5625-r.<aw tltx‘ollxdrn:or, q-.]!,; l?.
L diam.; of machined ecast alumi-
ESRSIZG ) iy ‘"‘"$3.65 :um t;\“I}:I Mkclggwu"m" hlrrv'
RS 1271 Ineh  coll Tass bushing to fit % -ineh shaft.
63R5127—1 ine¢h coll... 5.95 Two adjistable s(a(:onnry oo
. — trodes.  This set togethep with
Spark Coil Transmitting Condenser unitersal motor listedd  avove,
63R5348—icslgned for — mounted on & substantial base
: will make a hleh grade rotaty
mel \vlllh n;arrk (-llall sgls_; spark gap ship, wt $4 50
electriec of Jj—slze, > 3 3 S .
010 plates. Mahogany 1% Ibs. Price. sct.

reproduces  dccurately the hligh  pliched soundy of
wircless stations. Connect a dry batlery to the bind-.
ing posts on the set by means of & short Dlece of
wire, press the handle of the key and buzzing sound
will be produced. In a wery short time your ear
will become mccustomed to the various combinations
of dots and dashes reDresenting different letters and
numerals, Practice unt!l you can understand the
slgnals at the speed sent by averago stations and you
have completed the most dimcult part of wlrpr:s!
telefraphy. A rtety good way to learn the code quick-
Jy is to place two of these sets In separate rgom;

finished’ case.  Permits
working on 200 meter Improvcd with an operator at each set and practice gending sic-
wave. Fhip. wt.. 3 lbs. Priee._. ...81.48 M d 1 nals back and forth. Chart Included with each set.
odce Base size, 7x{i3%, inches. Shippinz welght, 3 pounra,
Rotary 63R17S0—Wireluss Dractice set, .

Spark Gap e fu b

Flat pure cop- = 2 =
per eléctrodes
avoid pitting
Width of break
adjustabdle
Strong breeze
renerated hy -
tary electrode

Murdock Improved Antenna Switch
Iy

GIR5M3 — A large,
sturdy, well built
“‘chanze over” switch
suitable for use on
s¢13 uUp to 1 K. W,
Mahorany finish base.
Improved suppert. cop-
per blades. Fitted with

Standard Type

Transformer
Operates only when con-
nected onte altermating cur-

rent line of 100 ta 125 volts,
60 tor 133 cycles. 100 waitt

third blade t SCOIl- quickly quenches spark. thereby allowing transmise U 1 to
nécl me;‘.”o &I;,C:"n slon of wave of low decrcment. All conducting met- ga-?:ll'?;‘mfgop;%"c:s% 3 0
sendlng Ehip. wt, al mounted on Formien. Eastly handles 40.000 volts in stepd of 14 volts
2% pounds $4.30 volts ~ without _endatigering motor  windings,  (on- { each, and In additlon can
PHC®. ccavrs . stant steady apeed. Ship. wt, 10 lbs. Shipped from R produce constant soltagse, fo
z ;‘é’;ﬁm‘?z C,’,“f‘;g°-\. " that a number of different voltazes can be drawn
- — K. W. size. 1/20 HP. Untversal mo- at the same time. Fltted with T ft. cord and at-
Zinc Spark Gap tor. “I-‘orPlos to 115-volt  current.  Npeed 4,000 tnehing plug.
63R5350—~For usc with = R RN L LA T e 3180 (3RIGI—Capaclty. 100 ‘watis.  Ship. wt.§4 3§
tpark coll transmitters. ElPmeett tor For—lo\I' o lsllﬁu;‘oll/l;ur'r‘c;rf;. L"]'ggﬂﬂ 5'330 },gﬂll?i:gmt‘ I’Irlre 150 watts. Smip. wt.. ]
Hase 1s moulded composi- ‘ ) © 8 —Capaclty, 150 watts. Ship. wt.
tlor.  Melal Darts are REPM Price................... arre..-81895 13 pounds.  Priee................ $5'95
Plated and polished. Can . . E
be used with colls up to Ground Switch American Ignitor
4 inches. Nhip. wt. 2 63R3359~600 volt, 100 D
pounds. Price...... $i.1o agpfre :(.mumsi luxrow - Ty Cell
- single-pole switch on Wo guarantee that these batterles wi'l
f insulating base, For : ; ey
Radiator grounding acrlal when not i use.  Ground wire ;:;Tf::‘,’;:u'ﬁf:?,“:dm‘_,"','t' e
Spark Gap ?P,O:(!d be 4 gauge.  ShiD. wi.. 5 m"$3;78 best 23 by 6-inch dry cell made. De-
63RS351—)icrometer ad- — - - = SRR AR = slgned especially for heavy duty work.
Justment.  Electrodes of Ground Rod For lenltlon work on gas engines, auto-
zine. Cooling vanes alumi- e moblles. motor buats, etc, Average weight.
num. Metal parts nickel ' 2 pounds. £ize. 2% by 6 inches. Aserago
plated. Base glazed €3RI08I—Iron Ground Rod: length, & fi. Heavlly initlal amperage, 25 to 30 amperes.
63IR2501— 37c¢

Poreelaln. — will handle galranlzed. A ground yod fs necessary with every
1 H. W eight. Radlo outfit to Insrre a perfect ground con- 43¢ fl:;:‘;so;“gld
—Price. Der 0

AL I .$2.30 tact.  Shipnine welght., 4 ‘Ibe. IPrice each...

[ — -
W zzy 0 CHICAGO, ILL. ST. PAUL, MINN. KANSAS CITY, MO,
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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 10-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”’

Editorial Offices: 99 Hudson St., New York, N. Y. HUGO GERNSBACK' Edifor Yol. IX, Ne. 9, March, 1938

//5; 50 Years, ol‘,,,,ﬁﬂﬂil’...---.-.-...--.--.-------mww
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W
e An Editorial by HUGO GERNSBACK

FHEN THeinrich Hertz performed his epoch-making experiments during the
gy [ vears 1887-'88 in Frankfurt. Germany. he little dreamt what a tremendous !
» force he was about to loose upon humanity, i
€ 1t is unfortunate that this illustrious scientist has had so little recognition. |
and. indeed, the proverbial man in the street does not even know his name. |
) Most people think that Marconi is rhe man responsible for radio. Of course.
Marconi is responsible for the practical application of radio. but it was Hertz

who laid the ground work; and it is a fact that he did all the research work [
| upon which modern radio is hased. As time goes on, we must marvel more and more at the tre

| mendous insight which Hertz had into radio physics, for many oi the principles which he dis-
covered are being used only of late.

“Thus. for instance. short waves were first used by Hertz only to be discarded when radio ' ,ﬁ
” I oot under way. and but 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. |
/’ Tt is always an easy matter to look hack upon what has gone before, and laugh at the mistakes J

” which were made when we were still groping in the dark. From our elevated height in look-
Il ing hackwards over 50 years of radio. it would e casy to point out the mistakes, the fallacies
Ili and the blunders which were comunitted during the entire development stage of the first halt-
Ll century of radio. {
?I The pity of it is that the hard work which went into the art of radio. and which contributed

‘ so largely to its present state of development, is not recognized by most of us in this latter

| day. Many are the heroes of radio who are huried in darkness. and who have had little ree-

I ognition, 1f any, Indeed, it perhaps would he pointless to give a list of the men whose illustrious J
work made radio what it is today, in an article oi this type. Ours is an impatient world which i

”: Il is not concerned with names and personalities, hiu which wishes only to see the results of their |/

labors. ‘This is most unfortunate, but it has ever been thus with pioneers. and those who have {f

slaved and given their best to make a new art possible.
{l‘ As a small monument to those who gave their effort and best years to the development oi
\‘ [\I radio. this issue of Radio-Craft has been dedicated. e
( ol Radio would not he what it is today without those valiant souls who stayed up night after |/
\\ night, and often wrecked their health, but who gave us and posterity present-day radio. |
\\‘ It is to these unsung. uncrowned men, who deserve some recognition (even if it is only l

reading their name for the first time, as perhaps you will when perusing this JUBILEE SOUVENIR |
NuwmBser of Radio-Craft) that this issue is dedicated. |
\\‘ While it has not been possible to give as much space as we had hoped to all radio pioneers, L]
t ‘,“h we helieve we have included in this issue of Kadio-Craft almost every radio personality whose \ ‘ ‘\

work has gone into modern radio.

And I, for one, believe and sincerely hope that if vou are at all interested in radio. vou will ||
D find time to peruse the entire issue. if for no other purpose than to engrave on your memory ‘
H those names of radio men, without whom radio would not have developed into the miraculous
\\ art which has become so tremendous a part of our daily lives.

And it is to those men, to their tireless efforts, and to their work, to whom I dedicate this !l

\\“ the JuniLee Souvexik Nussek of Radio-Craft.
Vit i
G )
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War, to a mammoth ind

HOW modern broadcasting grew from the experiments of a
Pennsylvania amateur,

conducted shortly after the World
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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 Mareoni, de
Forest or with Conrad’s transmissions?

For the purposes of this article, a
rather definite distinction must be
drawn between bona-fide broadeasting
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
“broadecast” 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-
mg 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 are 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 rcceived 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 Forest Radio
Telephone Company began a series of
broadcasts, employing actual singers
and grand opera stars to provide the
programs. The first grand opera broad-
cast was a “double-feature”, Pugliacci
and Cavalleria Rusticana, and Caruso
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The major steps in the transformation of “wireless” to
“vadio”, ethereal chaos to orderly regulation -with side
excursions into studio technique are here chronicled.

o M WU W =AW
sang in the latter. These efforts and the & . e T I .'?

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 broadcasting 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- o
ing the early part of the World War to
be exact, the A. T. & T. Company was y . s
conducting a series of tests and making ’ ‘ﬁfq‘m
developments in wireless telephone L YD £921
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 Forest and Armstreng), and
were finally successful in broadcasting
telephone speech clearly and reliably
over long distances. By the latter part
of 1915, telephone conversations were
broadcast across the Atlantie,—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 Westinghouse engineer—began to
broadcast programs from his station
which was located in the garage at the
rear of his house in Pittsburgh. The pro-
grams consisted mainly of phonegraph
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 music, that Conrad be-
gan to receive avalanches of mail. Even
newspapers began to publicize Conrad’s
stunt, listing at times the hours of
broadeast. So great became the enthu-
siasm of nearby radic amateurs that
the advertising department 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:— v
“Why not build a transmitter right at Woclliapy @Bagans Frewl | Gty wig

the factory?”, they thought, and pro- _.@“"’)"f—o Reedbeplascrr Chunch ] CuHE S
ceeded to do so. By the midd,le of 1920, § 58 XOKA, Jresch 12,1922 'af'lf Y AR R =

wE §
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it had been assigned eall 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 KDEKA's
programs, as a matter of reader interest, In doing so, they
gave broadcasting its first footheld, which it has consistently
enlarged.

Once started, broadeasting 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 broadeast the first radio church service
—and think of that when you get an airful next Sunday.

When you 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, etc,

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. erowded
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

o L
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this number of stations was spread out over the country),
so 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
first remote control transmitter.

One early broadcasting peculiarity was that the trans-
mitter 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
either 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
searcely a more diverting sight than a taxi-load of hilarious
and high-salaried opera stars bound for a station, elated
over the free ride. The microphone into which they sang
upon their arrival looked like an antique phonograph horn.

Returning 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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"'_ﬁ]EMEMBER when it was havd
. to tell speech from music—and
‘ static might readily have been

\ nmistaken for either, so faithful

X was reproduction? Ah, my
&:.— ancient ones, those were the

“good old days!”

Few, if any, receivers were sold com-
pleie, 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 patd from $12.00 to
$25.00 for the set, $2.00 to $5.00 for
the antenna outfit and spent whatever
vou 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 early single-tube sets were, in
effect, a diode rectifier replacing the
crystal, which had been a marked ad-
= ST ) Y 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
WDI11 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 mutfled
the audible buzz, you sometimes couldn’t hear the radio buzz!) in his phones, while
he felt around on the surface of the galena erystal with the metal “cat-whisker”
(whisker-like wire) contact until he had located a sensitive spot. If some one then
walked aeross the room, the contact often jarred out of position, making a new
search necessary. Therc 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 erystals, 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 ro sit -still while a distant station was being
received. Tubes were “microphonie,” 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 niicrophonics, lead caps were often placed on the tubes.
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condenser-tuned coil connected between

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

hooked between the tube's plate and the

“B” battery’s positive terminal. (~
Then came regeneration, bringing

joyous chaos in its wake. All that was o>

done was to intreduce a “tickler” coil e

in series with the tube plate. This effec- !

tively reduced the operating resistance 5,

of the grid circuit, permitting the tube N

to operate at far higher efficiency. How-

ever, it often caused eircuit oscillation.

As a result, each set became a minia- )
ture transmitter, sending its howls for
blocks. Radio listeners did this quite
deliberately, for they scon learned the
“dead beat’” method of tuning, through 2
making the set howl, then tuning the
receiver; the pitch 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 these regenerative sets,

NG

headphones were the customary adjunct,
though on powerful local stations, one 7
might lay the phones on the table and “
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
and loudspeakers began to creep timidly toward the market place, Soon vou 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
appeared, but soon cheaper ones, made of papier maché, ecame out, claiming that
they were better because they did not resonate so freely.

About this time there were also phonograph adapters. These did not permit
vou to play your phonograph through vour 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. If 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 alinost lacking as were, of course, harmonies of
treble frequencies. Speech came through harshly; music with iinny tone. The
way one judged a set was to tune-in a piano selection and if all the notes were
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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- |#5
pacity feed-back or a resistance >
control. Another system put a 2
variometer in the detector plate
circuit so that it might be tuned Jd=
to high impedance, causing the [i& v
feedback to oceur 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, 1If 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 wvaried with the
weather, for it was merely a pen-
c¢il mark between 2 contacts; a [F&
neat nickeled cap hid it from the [N§ =
public gaze when it was not being ;
varied manually. If changing the |&3{
switch did not extend the set’s [ie —
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

] MJM : -f?iu?u Comturialinve-, i A
i P R Fix Ak o, 7. ] 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
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a»:ff'_;: their detectors and amplifiers in ‘ \3
{fé‘ a single cabinet were on sale, %\»‘{g
g{\"} those which came as separate &a’?-@
@% units persisted for some years. o
p~y| As late as 1926 such dual-unit %
s le, though the &
Q’ sets were on sale, ug! \Y \ﬁ

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 ’ 4
batteries to provide grid potential ' A fﬂ,m
«ﬁ.«*—‘ were not yet in use; such “C” (@ g & g
(i 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- 2 .
quired less frequent charging— | ——— 5

and charging coest a dollar a shot s = MMWM Zogp1924 4y
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in most localities, with an addi-
tional 25¢ (per day) sometimes
added for a rental battery for use
during the charging period. Many
listeners  bought their own
chargers at prices averaging
around $18.50 and considered 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

www americanradiohistorvy com

box, filled the spaces with old
newspaper or sawdust and sealed
it up {or held a lamp or cheap
meter on the terminals toc 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
lof “wireless”—back in the early Marconi days, since even the
very earliest of apparatus which was in use must have reguired
repairing at some time or other. In the strict sense of the word,
however, the “Service Man” did not come into existence until
1923-'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 desighed and constructed that it seldom, if ever, required
servicing (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 engineering representatives of the manufacturers.

SERVICING IN 1923.’24

It wasn't really until 1923-'24 that the commercial broadcast receiver
hegan to take on a technical aspect, which accounts for shopkeepers or
their “helpers” ceasing 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 witk 1- or 2-stage audio amplifiers manufacturers suddenly
began to make receivers with reflex circuits, stabilized T.R.F. stages,
superheterodynes, etc.—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. However, 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 tiem.

The De Forest Radio Tel. and Tel. Co., one of the earliest pioneers in
the field, was menufacturing the famous D-7 all self-contained loop re-
ceiver in 1923, waiich used 4 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 leatherette semi-console cabinet job
with inner compzrtments 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 would go inte 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 “PORVABLE’(!) .
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 honme use.

Within 2 short time of their introduction both the De Forest and RCA
sets required servicing; in the former the A.F. transformers would burn
out and the speakar 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. Strengely, despite the great number of constructors that

(Continued on page 651)
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INY 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 cpochal 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 whieh “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—electyic¢ity.

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 experinrents. 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 eclear up to 1544, when the famous treatise on
Physics by Philip Melanchthon included mention of it.
After that time, numnerous controversies sprang up. nro
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 he “electrified.” including such items as
“true jewels and paste imitations, sulphur, sealing wax,
rock salt, alum, resin,” etc. It was this gentleman who
gave the name “electric” to this effect, and later on,
in 1675, Robert Boyle, in his “Mechanieal 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 citilization 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 r=syrearear

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 argunents.

Dr. WiLniam GILBERT, physician to Queen

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 elee-
trified by rubbing. Coined the word “Electric”, from
the Greek root for amber—*“Eleetrum.” 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.

Sik THomas BrowNE, English physician
1646 and author. Performed many experiments
with the lodestone and magnetisni, 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 credit 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 poesition, remaining as
he said “like the pillars of Hercules.” Nevertheless, the
thought of communicating between persons over a
distance, hitherto more or less a figment 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.

OTTO VON GUERICKE, German burgomaster

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 eleetricity which we now use. While
experimenting with this device, he discovered that the
particles after they had been attracted, would in a
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short while be repelled. At this tinie we know that the
particles assumed a like charge to that of the sulpaur
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 ar ns.
In his pursuit of the feather, he noticed that the feataer
was repelled by a lit candle on the table, and then
“flew back te 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 can-
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 glohe which lad
repelled it before, His experiments resulted in further
discoveries hut, as with all pioneering work perforired
with little or no background, satisfactory explanaticns
for some of the phenomena he encountered were 10t
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 aad
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 »f
what we now know to be conductors and insulators, as
regards conveying or transmitting charged impulscs.
About this same time, DUFAY, a Frenchman, conducted
similar 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 provirg
or disproving Gray’s discoveries. In the course of his
experiments he found that metal wires or wet objec:s
were the best conductors, though the most difficult o
electrify, while those easiest to electrify were the best
supporters or insulators of the charged impulses. In
fact, he built a line, a quarter-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 probably the first transmission or electrie line,
and consequently an important discovery.
1745 Holland. Invented the Leyden jar, after
discovering it in an accidental hut most
interesting manner. It must be remembered that th:
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 he hottled or, rather, con
fined within a bottle so that it could be used at somc
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-
dueing machine, the charge would remain in the corked
or stoppered hottle hecause glass is a good insulating

STEPHEN GraY, Englishman. By expe:i-

PIETER VAN MUSSCHENBROEK, of Leyder,

RADIO-CRAFT for MARCH, 1938

phore means of signaling an ancient device for com-
munication. Radio is the resull of a series of experi-
ments in communication which we herz chronicle.
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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
{riction 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 eranked
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 jumped 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 volunteers for the
experiment 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 vears this was the actual construction of Leyden

jars—the granddaddy of all condensers.
1 75 1 man, philosopher and, last but by no means
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 logie which
made him famous as a statesman and philosopher.
Franklin established the law of conservation of the
electric charge; that there are a Positive and Negative
kind of electricity; 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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Aroysius Garvani, 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 oceur. 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 nscular 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.
l 79 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 dises, a
distinet 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 dises 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
we have the first real hattery—a unit destined to be of
great help to future inventors and scientists in their
explorations into the realm of electricity. In honor of
this discovery, Volia'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 he 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 necdle, 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

ALESSANDRO VOLTA, Italian professor.

NicHoLsoN aAND CARLISLE, English experi-

Hans CHrisTIAN OERSTED, Dane, Professor
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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 elec-
trical instruments. In this same year, the chronicles
have it, one week after Oersted made the afore-
mnentioned discovery, Andre Marie Ampere, French
scientist, made the important discovery that two par-
allel wires carrying an electric current but free to
move, attract cach 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 carrving an clectric eurrent 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 Ohw'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.
ican artist, created the elec-

1832:1837 tric telegraph system and

conceived a “code” which pernmiitted 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

1 825_ 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 hecame 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, physies, 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 electrie
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. Ile 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 SimoN Onm, Bavaria. His out-

Josepu HENRY, American physicist, im-

SaMUEL F. B. MoRrSE, Amer-

MicHAEL Farapay, English.
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interrupter device for starting and stopping the cur-
rent. In fact, Faraday discovered alternating current;
and the experiment now shown in high scheols,
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 dielectrics that may be employed, and
analyzed the relative merits of each—finally tabulating
this data so that today we have the “dielectric constant”
for each 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
“electromagnetic theory of light”, although

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

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

guided by it.
1865 The inventions of the previous vears in the
field of electricity had brought about the

electric generator, 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 acqunainted 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
each 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.
transducer, which functions optionally as

1875 an earphone) was invented by Alexander

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

vented the carbon microphone.
covered an arrangement which 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.

JaMeEs CLERK MAXWELL, Scottish. Elabo-

Dr. MaHLON LooMIS, American dentist.

IN 1875 the microphone (or magnetic

Davip EpwaArp HUGHES, English. Dis-
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Sk WM. H. PREECE and A. W. HEAVISIDE,
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 HERTZ, 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 recognition, for his work in this
field is indicated by the fact that radio waves are
commonly referred to as “lertzian 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 receiver. 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 sufliciently, 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 each end. Since the filings would
cohere (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
electrie bell in the circuit of the coherer so that, almost
the instant the filings cohered, the hammer would strike
the tube and cause them to “‘decohere”.
1893 of wireless communication which utilized
the carth as a conductor and created
stationary electrical waves on it. Invented the Tesla
coil, which, in effect, created high-frequency oscillations
of a broad nature (hence was in reality a broad wire-

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

Epouarp BranNLy, French, Inventor of the

NikoLA TESLA, Serbian. Suggested a means
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Dr. LEE de FOREST—

Lee de Forest Laboratories

RENOWNE’D for his dis-

covery of the Audion,—
the first 3-element tube! One
of the first of American radio
pioncers and manufacturers.
Designed and sold miany early
radio stations, including ra-
diophone types, some of them
to the U.S. Navy. His pioneer-
ing work in the development
of “filw” talkies and other re-
searches are also well I'nown
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 den’t want to abandon,
not for many years yvet to come.

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

My recollections of the earliest beginnings arve 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 tirst 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 yvacht 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 E»in”—
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
publiec—ecommercial wireless messages to Springtfield, then
Chicago—300 miles overland, an unheard-of world record!

And then the U.S. Navy began to install “modern”
Ameriean 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 Atlantie 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 witeless 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
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detector”, fortunately (for me) deemed commercially
worthless in comparison with the slightly less sensitive,
more rugged crystals,

Using a small carbon are 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—ith 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 ecarrying a radio telephone., The un-
certainties of performance of the arc-transmitter, with
husky carbon mike in the antenna-earth lead, rendered
these carly broadcast efforts abortive.

So again I retired to a laboratory for new studies, fur-
ther discoveries; this time in far-off Palo Alto. There in
the summier 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 accidentally discovered.

One year later and Charley Logwood and I were tele-
phoning across my Highbridge Laboratory using a small
audion bulb for transmitter, another as detector, a third
for amplificr to headphones. Thence grew quickly “oscil-
lion” tubes, of 25, 50, 100 watts—grid modulated; and
actual broadcasting—with Election Returns in November,
1916—4 years before WWJ and KDKA, and nightly or
thrice-weekly programs, until the War stopped everything.

The post-war growth, from 1919 to today, is history
familiar to most of your readers. But those earlier strug-
gles, disappointments, defeats, ultimate triumphs—their
nmemories are cherished by but a few veterans and pioneers,
in numbers steadily, sadly diminishing—annals which now
make pleasant recollection.

DAVID SARNOFF—

Pres., Radio Corporation of America

HO, in the radio indus-

try, has not at sone time
heard of David Samwoff end
the* Horatio Alger’’-like atory
of his success? From lowly
wireless operator in 1907, to
president of the Radio Cor-
poration of Awmerica; that
interim has been full o1 suc-
cessful incidents thut now
make this man an outstand-
ing fignre in radio, and in
the business world,

N 1888 an American author, Edward Bellamy, pub-

lished a novel entitled “Looking Backward.” It became

o best-seller, was published in many editions and translated

into many languages. The author pictured a Utopian

world of the vear 2000, where, among other miraculous ad-

vantages, one might summon beautiful music into one’s
home merely by turning an electrie switch.
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In 1888 Heinrich Hertz was probably too busy experi-
menting with an electric spark and a loop of wire to read
“Looking Backward.” In any case it may never have
occurred to him that there could be any association between
his experiments and the early fulfillment of Bellamy’s
dream. Nor could he have believed that the work he was
doing would make possible instant communication between
all nations; would promote human safety on land, at sea,
and in the air; and would help bring not only music but
news, education, drama, and comedy into the home.

Although radio as we know it today has been a half-
century in the making, its most spectacular progress has
occurred only within the past 15 years. As radio has gained
momentum its forward speed has been constantly accel-
erated.

Prominent among the accomplishments of the recent past
are the automatic SOS radio alarm, which insures recep-
tion of distress calls at sea; the improved application of
radio technique to recorded music, and to motion picture
films; the widespread development of automatic tuning;
the development of shortwave technique to permit broad-
cast programs of all nations to be heard around the world.

Radio, the pioneer, continues to scan far horizons. Tele-
vision is steadily progressing toward the ultimate goal of
a useful public service. Recent outstanding television ad-
vances have included the development of more sensitive
iconoscopes, and of larger kinescopes, presenting black-
and-white instead of tinted pietures; the projection of
television pictures onto a 3 x 4 ft. screen; the successful
transition from 343- to 441-line scanning; and the develop-
ment of a mohile truck-unit for outside program pick-ups.

There is only one thing certain about the future of radio,
and that is the certainty of fresh surprises. If. in 1938,
another Bellamy should write another “Looking Backward”
his imagination would be unequal to the task of predicting
the ultimate results of the simple findings of Hertz and
their application by Marconi. They are beyond human
calculation. Radio has only started.

Dr. FRANK CONRAD—

Assistant Chief Engineer, Westinghouse Elec. & Mfg. Co.

MODE'R;\' broeadcecasting

owes its inception to
Frank Conrad’s earlier ac-
tivities «as an wmateur. In
1819, while employed as an
enyineer with Westinghouse
m Pittsburgh, Conrad begun
to send out programs from his
station installed in his garage.
Westinghouse becwmc inter-
ested i the publicity that re-
sulted, and KDKA (the first
broadcaster) was the result.

MONG the many incidents associated with radio broad-

casting I recall, none remains clearer in mind than a
demonstration of short-wave transmission between our
station at East Pittsburgh, Pa., and I.ondon, England,
made before delegates to an International Radio Con-
ference held in 1922,
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Albeit many of these lines are whimsical, none-the-less,
reading between them we see years of disappointment and
disillusion that only the indomitable spirit of the pioneer
was able to surmount. Radio’s spirit of yesteryear carries on!

Misconception as to the efficacy of the short-wave band
for distance transmission was wide-spread at the time due
to the well-known skip-distance phenomenon of ultra-high-
frequency, whereby they tended to fade out a short distance
from the station only to come in strong again at points
far removed.

For several years, those with whom I associated had been
conducting tests with short waves and were familiar with
the characteristies of such transmission, finally concluding
that it would be an excellent medium for trans-oceanic
operations.

In 1922, I carried a short-wave set with me to London,
keeping in touch with our Pittsburgh radio station while
on board ship.

At the conference, the question of short waves was dis-
cussed and some questions were raised as to their ever
being of any value in radio.

One night, we invited a number of delegates to my hotel
room and using the short-wave receiver, with a brief
length of wire tossed out the window, listened to Pittsburgh.
By cable, T had arranged for a complete program to be
sent from our Station W8XK. The announcer in Pitts-
burgh, probably thinking to bring us up to date with the
news, read not only the entire front page of a Pittsburgh
newspaper but also several other columns inside.

The listening radio delegates heard not only their first
trans-Atlantic short-wave transmission but also the great-
est number of words sent over the ocean by radio up to
that time.

The incident was widely discussed at the conference and
the short-wave band given due importance in the con-
sideration of future radio requirements, Now, of course,
the short-wave band is used widely in radio transmissions
and will continue to be the part of the radio spectrum from
which new channels for radio use will be drawn.

POWEL CROSLEY, Jr.—

Pres., The Crosley Radio Corp.

PIO.\‘E‘E'R manufacturer of
radio receivers and parts,
and now president of one of
the largest radio set com-
panies and largest radio
broadcast  station in  the
world. His vigion and faith
in the futwre of radio are well
tlustrated by the progress
and success of his company,
sinee the days when he first
made the “Pup” I1-tube set,
and book-type condenser.

OU ask me to reminisce a bit about radio. So here goes.
Perhaps vou have heard how my son, then 9 years
old, eame to me back in 1920, wanting me to buy him a
wireless outfit. 1 did—a little c¢rystal detector affair. That
is how the whole thing started. Now, son is Vice-President
in direct charge of our radio division. In the meantime
we have built several million radio sets.
Then again I look back to our first broadcasting station
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—a little 20-watter—upstairs in a room housing a billiard
table that I used as a laboratory in the early days of radio.
The call letters were 8CR. It was an amateur radio tele-
vision transmitter. At odd times I used to put phonograph
records on. One day with the wind blowing in the right
direction I received an acknowledgement card from Lima,
Ohio, 100 miles away. Marvelous!

I remember when a radio club in Cincinnati got after
us pretty hard for using super-power—50 watts. There
have been similar repercussions down through the years
in pioneering 5,000, 50,000, and 500,000 watts. But 1 still
say that a lot of people have been able to enjoy better
radio reception in remote parts of the country as a result
of such pioneering.

1 look back upon the day when we first carried on 2-way
communication with WLW hooked-in with an airplane in
the sky, directing its course to the location of our trans-
nitter then at Harrison, Ohio, I remember the chap who
came into my office with the idea of buying a “Jenny”
plane. He wanted to paint our trade-name on the lower
side of the wings. I thought I had a better idea—load the
ship with a receiving set and powerful loudspeaker; trans-
mit by radio to the plane and let it talk back to the ground.
So we tried it and it worked. That was a long time ago
as time goes in radiv.

1 could go on enumerating hundreds of little incidents
throughout the past 16 or 17 years, but one series of
incidents that stands out very pleasantly in my mind has
been the meetings from time to time with you, Hugo Gerns-
back. While our paths have not crossed frequently recently,
1 read vour stuff regularly and admire the inventive vision
of your brain. How many things have come true that you
have predicted!

Dr. ALFRED N. GOLDSMITH—

Consulting Industrial Engineer

AST-PRESIDENT of the

I.LR.E and SMPE. Dr.
Alfred N. Goldsmith still
edits the Proceedings of the
former body and is on the
governing board of the latter.
Some years ago he taught
electrical engineering at the
College of the City of New
York, and more recently was
Vice-President and General
Engineer of RCA. He 15 now
a consulting engineer.

NE-THIRD of a century is not much in the life of
nations but it is a long time in the history of radio.
At the beginning of the 20th century the “ether” was
practically undisturbed. Except for lightning storms and
occasional X-ray outfits all was quiet on the electrical front.

The radio amateur or professional of those days needed
a lot of patience. To build apparatus that would work, he
required infinite tenacity together with outstanding detec-
tive ability. People who knew anything about radio {or
siwireless” as it was then called) kept their dark secrets to
themselves. Accordingly it was necessary to extract the
facts by force or guile.

1 can recall building a portable coherer receiving outfit
in those days. It was carried to the homes of my friends,
and aerial wires were lowered out of windows or thrown
across roofs. Then began a long vigil in each case. After
anything from 10 minutes teo several hours, the radio
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telegraph signals from seme ship in the harbor would
gladden expectant ears. The reaction of my hosts varied,
but was generally either amazement, incredulity, or else
a slight doubt as to the genuineness of the actual reception.
Messages were few and far between and tuning, as we
now know it, played little part in those days of ‘“high-
decrement waves”.

Later, radio telephony began to be of interest. One of
my friends, an eminent radio engineer since deceased, had
a small arc telephone transmitter installed in lower Man-
hattan. He visited my laboratory to pick up the signals
on a simple crystal receiving set, vacuum-tube amplifiers
being unavailable in those days. The tests were carried
out in the silence of night in a quiet neighborhood. The
headset telephones were closely clamped to the ears of the
expectant listener. Then the telephone cords were held
away from the table and equipment by his companion,
because even the slight seratching sound of a telephone
cord rubbing ugainst any obstacle would have been suffi-
cient to drown out the excessively feeble telephone signals
which could then be received over even a few miles dis-
tance!! Such was radio telephone reception in the days
before power output tubes and efficient loudspeakers.

Less than 10 vears later it was possible to put many
hundreds of watts of speech-modulated energy on the air.
A radio telephone transmitter which I had in operation
more than 20 years ago. working around 1,700 meters,
was received in the mid-West on midnight tests by an
eminent university professer who was also a radio expert.
This gentleman later became one of the leaders in the field
and a high officer in the communication service of the
United States. At midnight he would send me, after each
test, a wire telegram telling me of the results— after
which I would go to the local telegraph office near my
laboratory and wait for the telegram to arrive (there
having been no messenger boys available at 1 o'clock in
the morning in outlying districts in those days).

Altogether, radio was a rough and ready field one-third
of a century ago but it was full of interest, new things
happened frequently, and all radio men were enthusiasts.
Indeed they had to be enthusiasts to stay in a field which
most sober business people regarded as related to mesmer-
ism, hypnotisin, or some other exotic “ism”. Now radio is
respectable and occasionally even stolid. But fortunately
the new arts of radio centering about the ultra-high-
frequency waves, faesimile, and television will provide
both the headaches and the stimulations which will make
radio interesting and worth-while as a career in the future.

ELLERY W. STONE—

Vice-President, All America Cables, Inc,

PROMINENT radio engineer
and consultant in the old
days when radio was boom-
ing. Some of the Pacific coast
radio amateurs and wireless
“ops” will remember him as
their inspector (San Fran-
cisco district) between 1914
and 1917. His book, *“Ele-
ments of Radio Telegraphy”,
served as the text for many
student operators and ama-
teurs of those early days.

REMEMBER when Modern Electrics was my engineer-
ing guide and its companion enterprise—the Electro
Importing Company, generally known as the E. L. Co. to
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the “aficionados”’—was my only source of radio equipment
other than that which Modern Electrics taught me to
build.

As a boy in high school, radio was my first hobby. After
30 years of it, it is still as fascinating. In the old days, the
hobby end of it was as a “ham” operator. Today, the tele-
graph end of it is my daily job and the hobby end of my
radio interest has drifted over into high-fidelity reproduc-
tion of music—radio and phonograph. But once a radio
man—always a radio man.

So I remember when my first detector was a carbon and
needle. Then I went to a crystal and graduated through
carborundum, silicon and galena to reach finally in
1913 the dizzy heights of the de Forest audion—the
low-vacuum type with the green grid wire and the red
plate wire, and the candelabra-base connection for the
filament.

But in the course of my detector experiments, I should
not omit reference to one experiment in the field of the
¢clectrolytic—and finance. Wollaston wire in San Francisco
was only obtainable at a dealer’s on lower Market Street—
25¢ an inch. Shipments were received irregularly from the
East. So one day, some of the local hams pulled a “Black
Friday” on the rest of the fraternity and cornered the local
Wollaston market. It probably cost us all of $3.75 but the
pool sold out at 1009 profit.

One of our number was really fired with genius. When
the de Forest audions first made their appearance on the
Coast, along about 1913, he noticed that in the cold morn-
ing hours, his detector was never as sensitive as it was
when he had gotten his “shack” heated. He discovered that
his audion was a little on the hard side and the warming
of the surrounding air oceluded enough gas molecules from
the inner side of the glass envelope, or perhaps the metal
electrodes, to lower the vacuum to the optimum point for
maximum sensitivity. Thereafter, a local glass blower
pumped each of our audions just past the critical stage,
we operated them suspended downward in small beakers
of oil, and with a Bunsen burner brought them to—and
maintained them at—a degree of sensitivity which made
our DX recoerds the envy of the less erudite hams of our
acquaintance.

Next followed the use of « U-shaped magnet around the
outside of the «udion for so directing the ionic (or elec-
tronic?) stream within the eclectrode field as to secure
still greater sensitivity. T think T contributed a monograph
in this field of “research” to Modern Elecirics in 1014.
I know that when the War came, and T packed up to join
the Navy, the old magnet went with me and saw active
duty at NPL to the astonishment of some hard-boiled
sailors whe wouldn’t believe what it could do for a weak
signal until 1 showed them,

Those were the days before amplifiers when we had
to extract the last ounce out of the incoming signal—
when poor or careless engineering couldn’t be com-
pensated-for by just adding another tube. Litz wire in
receivers and high-impedance Brandes “cans” helped,
but many were the schemes we tried, to get out that
“last drop”.

Now we fight for straight-line performance, =0.5-db.
from 30 to 16,000 cycles. The thrill of music of the great
masters has replaced the thrill of the faint whisper of a
240-cycle note in the ’phones. Today, we fight acoustics
and control line cut-off and long-line phase distortion,
when formerly we fought static and interference from a
“rock-crusher” a few miles away. It’s still the same old
game but perhaps just a little less selfish, for in the old
days only the ham of the family got the thrill; today, the
entire family can respond to Wagner or to Beethoven—io
both under the incomparable Toscanini.
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ROBERT H. MARRIOTT—

Consuiting Engineer

FORTY years ago, Robert H.

Marriott became interected
in “wireless”, studied it, and
experimented 1with Hertz
equipment. In order to send
and receive, he developed
automeatie recording appara-
fus. He recalls the first com-
mereial receiver, early news
transnissions end police
alarms. Mr, Marriott was the
first President of the I.R.E.;
is now « consulting engineer.

gMONG the many who are entitled to credit for radio,
Heinrich Hertz seemingly has not received enough.
Hertz was the first to take up the Maxwell theory and from
that theory to set about designing, building and operating
devices that would demonstrate radio transmission, recep-
tion, waves, wavelengths, frequencies, tuning, reflection
and refraction.

Following the publicity about Marconi in the Spring of
1897. 1 asked Ohio State University how I could study
wireless. They advised me to take the General Science
Course—majoring in Physics and specializing in wireless—
which is what I did from 1897 to 1901. The Hertz radio
equipment was what 1 used first and I understood it had
been there for several years. I presume that there were
eopies and modified copies of the Hertz radio equipment
in many colleges, in increasing numbers, after the Hertz
1587 disclosures.

Hertz transmitters and receivers were made small
encugh to be used in either the horizental or vertical posi-
tion with reflectors and lenses on lecture tables before
classes, with the transmitter and receiver on the same
table. The radio frequencies with Flertz apparatus, between
1887 and 1897, probably averaged around 150 megacyeles.

From 1897 on, radio expanded beyond the walls of
college physics laboratories. The antennas becanie higher,
the waves became longer, the powers became greater, the
detectors became more sensitive and the communication
distances became longer. Maxwell-Hertz radio that had
been academic for several years was trying to become
commercial with Marconi and others. However the pub-
licity about Mavconi did not cause a general stampede to
the radio field. No fellow student would take up radio with
me, thercfore, when I passed from operating the apparatus
where both the key and detector were within reach to
lenger ranges, 7 had to arrange the transmitter to be keyed
by « clock und include « tupe vecorder in the portuble
receiver!

The X-ray also began to be a commercial product in
about 1897, Induction coils (later to be popularly referred-
to as “spark-coils”) that were made for X-ray were also
used for radio. The first faetorv-made radio receiver for
experimental and private use, that I saw, was purchased
during the academic year 1899-1900 by Ohio State Uni-
versity from the J. H. Bunnell Company and was made by
the United States Electrieal Supply Company, both of
New York.

Disbelief in radio was common and persistent. In 1902
newspapers published test messages which they had sent
over the Catalina Island to the California mainland radio
circuit, a famous physician was obtained quiekly by radio
for an Avalon guest and the result of the Jeffries-Fitz-
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simmons fight was reported by radio to Avalon many hours
before that news could have heen delivered otherwise. Those
successive demonstrations only made the dishelievers talk
more and louder.

But one morning 2 negroes left Avalon on the 5 o’clock
hoat hefore it was discovered that they had taken the cash
and expensive wine from the Metropole hotel bar. Avalon
citizens believed from- previous experiences that such thieves
would not be caught because the infrequent boats provided
such a head start. The hotel manager sent a radio, with
the result that the police met the colored men when the
boat docked at San Pedro. That radio demonstration silenced
disbelievers at Avalon and they used that radio circuit for
21 years, until cables were substituted.

McMURDO SILVER—

Pres., McMurdo Silver Corp.

M('MURDO SILVER. guid-
ing spirit of the corpora-
tion which bears his name,
counts 26 years of activity in
the radio field, dating from the
time when apparatus tncluded
such aecessories as gas burners
and permanent magnets, and
such parts as yard-long lengths
of cardboard tubing. Mr. Silver
is one of the pioneer manu-
facturers of high-quality re-
ceiving equipment.

3‘ N this, the 50-year JUBILEE NumBer of Radio-Craft, the
writer is somewhat amazed to realize that he can actually
look back over an active 26 out of this total of 50 years.

Very well does he recall his introduction to wireless in
1912; his first and fruitless attempts to build a spark coil,
and his final reasonably successful attempts to build a
single-slide tuning coil and erystal detector.

“Much water has flowed under the bridge” and it is almost
impossible to project oneself back a quarter of a century
and then try and look forward at radio. It seems equally
difficult to attempt today to look forward ancther quarter-
or half-century.

The writer distinctly recalls his first thrill at finally hear-
ing POZ with a “I-lung” (only one filament still burning)
audion bulb, flanked by a Bunsen burner and an old tele-
phone magnet to increase its sensitivity; and the difficulty
had in keeping untangled from what seemed endless lengths
of cardboard carpet-tubing, for the winding of which the
local electric shop had given its last inch of No. 36 S.C.C.
copper wire.

Equally thrilling was the occasion in the fall of 1914 when
Hobart College played against Cornell’s football team at
Ithaca. actually won and no one in Geneva, New York. knew
this because a storm had cut off telephone and telegraph
communication. For the first time the villagers appreciated
amateur wireless activities, for despite the clements, news
of the transcendent victory was brought in over a Colby
tuner and the same 1-lung audion bulh.

The memory of almost any engineer will vield innumerable
anecdotes and one man’s reminiscences would almost fill
this whole magazine, so the writer will sign off with only one
more.

In either 1920 or 1921, the Aurora Borealis was visible
early one evening in New York City. On that evening, he
had gone to help a brother amateur get his VT-2 tube to
oscillating in one of the new fangled tube transmitters, on
Broad Street, Newark. Arriving before dinner was over, the
writer fired up the rig alone and was delighted indeed to see
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the old G.R. “hot-wire” ammeter climbing slowly from the
hoped for 1/10-ampere to all of 14 amperes. Looking over
the rig and out of the window, he saw the Northern Lights
in the sky over the Hudson. Promptly shutting off the power,
he was amazed to notice the ammeter slowly climbing to an
ampere-and-a-half, and even more slowly drop to zero.
Needless to say, experiments were discontinued that evening.

What will come in the next 50 years—nraybe television?

ISIDOR GOLDBERG—

Pres., Pilot Radio Corp.

PILOT parts were known to
all experimenters and con-
structors in the latter part of
the 1920°s, This astute business
man had the foresight, in those
days, to manufacture the great-
est variety of radio equipment
ut prices desiyned to have
popular appeal. Today, he
heads the internationally fa-
mous Pilot Radio Corporation.
The letter below ig addressed to
Hugo Gernsback.

HEN T reccived vour letter of recent date informing

me of your JUBILEE SOUVENIR NUMBER, it cairried me
back to the days when you and I became associated in 1908
in the manufacture of wireless apparatus.

Those were the days of the sliding tube condenser, ball-
bearing tuning ceoil, coherer detectors, electrolytic detectors
and the inevitable cat’s-whiskers. Well do I remember the
1-, 2-, 3- and 6-inch spark coils, each weighing it seemed to
me about a ton apiece, being sold as rapidly to the experi-
menters of that time as tubes are now being sold to Service
Men. Every inch of spark coil power meant 5 miles of
transmission and how desperately anxious all the boys were
to accumulate enough to get larger and larger spark coils.
Now you know why Pilet Radio claims 29 years’ experience
in the Radio Art.

I want to go on record as saying that I don’t think credit
enough has been given you by the radio industry for the
pioneering work you have done in the Art. You are respon-
sible for the vast number of experimenters in the wireless
field and without them, we wouldn’t have the radio develop-
ments which we have today.

May you continue your good work for many years to come;
I wish you continued success.

ARTHUR A. HEBERT, WI/ES—

Treasurer, The American Radio Relay League

HE treasurer of the Awmer-

leun Radio Reluy League,
Arthur Hebert, hus heen an
amatevr since 1902, His first
real transmitter was bought «t
the old E. 1. Co., and operated
under the call AH before Fed-
eral licensing provisions went
into effect. Mr. Hebert has
operated 2ZH and 20 P in addi-
tion to his present WIES. As
an amateur, he is a firm believ-
er in “haw” communications.

T is just 35 vears ago that I, as a young railroad teleg-
rapher, in Providence, Rhode Island, became infected
with the “wireless bug” while trying to make a coherer
MARCH, 1938
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“decohere” and enable one to receive wireless signals from
the Massie Wireless station in that ecity,—and the bug has
never left me.

Shortly thereafter, I accepted a position in New York City,
and there found kindred spirits, but the business of making
a lving put a damper on muech activity, but enabled one,
nonetheless, to browse about steamship piers, “DF” at
Manhattan Beach, “WA” at Waldorf-Astoria Hotel (the
famous Col. Wilson's stock station) and other ecmmercial
stations, hecoming acquainted with the “wireless operators”’,
which kept the interest alive until 1908 when a momentous
decision was made of acquiring a real transmitter.

What a thrill while walking through Fulton St. during the
noon hour in picking up a little magazine named Modein
Electrics to discover after reading a few pages that there
actually was a store in New York City where “wireless”
parts could be bought. The desire to see the place that same
noon could not be resisted and on we walked through Fulton,
Greenwich and West Broadway, and there on the 2nd floor
of an old building we met for the first time, the Father of
Amateur Radio, Hugo Gernsback, the publisher of Modern
Eliectrics and the owner, if memory fails not, of the famous
E. L. Co.; and at the same time it was my pleasure of meeting
Vietor Laughter, author of a book on wireless. The amateur
spirit was therc as we have it today and what a “talkfest”
we had,—it resulted in my parting with a $20 bill and leav-
ing the place 2 hours Jater with a 1-inch spark coil, a 1-slide
“tuner” guaranteed to receive 1,000 miles—it had 1,000
turns of black enameled wire on it—, and a pair of head-
phones which we still have.

During the next 3 years we find ourself “puttering” and
feeling very much discouraged because the “Molybdenum”
detector would not bring in signals; the “Electrolytic” detec-
tor “ate up” the “Wollaston” wire at the rate of almost 1
inch per hour and as this wire cost us $1 per inch, it became
too much of a luxury. But when we discovered a source of
supply where we could buy Galena at 25 cents per pound,
there was a silver lining in our radio world.

The detectors made with galena were so good and sensitive
we found ourselves in the position of being able to copy the
Navy Yards ail along the Atlantic Coast and, many times,
assist in copying messages which Navy and commercial oper-
ators had difficulty in receiving. In that manner our circle
of friends amongst the wireless operators grew, but once
in a while irritation would develop, particularly when our
1-kw. spark transmitter caused interference and we were
asked to “stand-by”, but it had to be done politely; otherwise
the poor Navy, ship or land station operators were in hard
luck as owr signals were stronger than theirs.

When the laws of 1912 were passed by Congress, and the
administration placed with the Bureau of Navigation, Dept.
of Commerce, station and operator licenses became obliga-
tory, the old “AH” call changed to 2ZH; after the war to
2MP and as such was as well known as WI1ES has been
since 1923 when we moved to the first eall area.

With the advent of government supervision rapid changes
took place and Amateur Radio—through the efforts of the
American Radio Relay League, founded in Hartford in
early 1914, by the famous inventor and amateur, the late
Hiram Percy Maxim-——made astounding progress in the
field of communication and experiment.

Whom do we find prominently connected with the radio
industry today but the men who were radio amateurs 20 or
more years ago? Amateur radio is still the great training
school of the engineer of today—and tomorrow.

The story of amateur radio is one of service to the govern-
ment and to communities in time of disasters.

The early pioneers deserve great credit for developing a
“hobby” which is the admiration of the world, and where it
RADIO-CRAFT 1938
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may lead to, with television just around the corner, I shail
leave to the prophecy of Mr. Hugo Gernsback, whose many
editorials have been so far ahead of the times.

WILLIAM H. PRIESS

Pres., International Television Radio Corp.

PRIESS’ work on the develop-

ment of reflex receivers,
while with Kolster and when
manufacturing sets under his
own naime, is well known to
many old-timers. His wmore ve-
cent worl n television, de-
seribed in recent issucs of
Radio-Craft magazine, is be-
conming outstanding and popu-
lar. His renuniscence has ex-
ceptionul value. (Photo is from
a painting by M, Kassel,)

HE summer of 1911 found me working in the electrical
and blackface gang at the old Waldorf-Astoria. A job
requiring a strong back.

Tesla, the Montenegrin genius of Mephistophelian get.up
lived on the 11th floor. This man with his induetion motor
created the alternating current industry, and dreamed of
the Earth as you and I would of an apple, which he would
activate from a central point to drive ships and trains,
give light and heat everywhere without wires. He played
with millions of volts and made property cheap in the
vicinity of his laboratory. He gave us the multiple spark-gap,
and Tesla transformer. His roost was generally avoided by
us all, and we tip-toed by it as a youngster by a graveyard
at night. On the roof of the Waldorf, a wireless station
crackled messages to the ships at sea.

Marriott, of the old United Wireless, the grand-daddy of
the Federal Communications Commission field service. I
recall my pride in carrying his wavemeter, Braun hot-wire
ammeter and voltmeter, in 1912 on ship inspections. Can
vou rememher the racket and the roar of the carly com-
mercial wireless sets deing their job at an efficiency of one-
half of one per cent? Do vou remember the Fleming Cy-
mometer?

Bucher, teaching the Marconi School, in a dismal loft at
this time. We two aimed at writing a correspondence school
course on wireless, with directions for using the keen stuff
Electro Importing Co. was offering. The talented Bucher
became the first sales manager for the RCA and later its
Vice-President.

Shoemaker, with the largest cud of tobacco ever carried in
the mouth of a white man, performing tricks with link
circuits. The old-timers remember how he planned a reserve
flag wig-wag system to make sure there would be no slip
in the advertised first wireless reporting of the Ameriea’s
Cup Yacht Races.

Austin, his mastery of meter and buzzer, and his range
data established by the cruise of the Salem and the
Birmingham.

Pickard, the cultured, the foremost scholar of the business
and a veritable walking engineering encyclopedia, also an
aspirant for wireless cup-race honors. e is of the erystal
detector and T.P.76 receiver fame. Have him show you the
repellent picture, taken 30 years ago, he has of himself,
lolling in a bunk on his reporting tug, bearded and as non-
descript in appearance as a tramp on a hand-out line.

Suarnoff, pounding brass in a two-by-four station on top of
Wanamakers. Now President of RCA.

Goldsmith, teaching radio and banging out the Proceedings

(Continued on puyge 620)
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In times of stress, when all other means of communications
fail through the action of fire, flood or storm, the radio
amateurs come through! Everyone knows of their sen-
sational achievements in recent years. Yet hardly a person

T was in 1908, says Clinton B. De Soto, in a book pub-
lished by the A.R.R.L, “that Hugo Gernsback, a clever
Belgian*® promoter, manufacturer and shopkeeper on
Fulton Street in New York City . . . . began the pub-
lication of the magazine Modern Electrics . . .. The
contents . . . . soon became predominantly radio in
character.”

A little farther on, Mr. De Soto continues, “The Wireless
Association of America was a child of Hugo Gernsback, publisher
of Modern Electries. In early 1910 the first Wireless Blue Book of
the Association appeared, dated 1909. It listed 90 U. S. amateur
stations . . . . together with the call letters used, wavelength
in meters and spark-length of the induetion coil . . . .”

To Mr. Gernsback, thus, may be attributed the development and
organization of amateur radio, in a great degree. Without his
foresight and friendly interest, it is highly doubtful that the
“hams,” as the amateurs call themselves, would ever have reached
their present high degree of development. His carly publication of
a magazine devoted to wireless and scientific amateurs stimulated
and encouraged the youths to interest themselves in fascinating
and intellectual pastimes; later his fostering of the “amateur
association” movement resulted in an organization destined to
play no small part in the growth of amateur radio.

Amateur radio may be said to have received its first impetus
when the late Gugliclmo Marconi, then a young Italian experi-
menter, received 3 dots sent across the Atlantic Ocean on Decem-
ber 12, 1901. The apparatus he used was crude, and amateur
scientists, inspired by his achievement, built similar set-ups and
proceeded to try their hands at sending and receiving.

There were no licenses required in those early days. The sole
requirement for amateur radio activities was the equipment. If
one could afferd to buy the parts and had the skill to use them,
he could go on the air, using any frequency or power his heart
desired. Sometimes his heart desired a frequency adjacent to one
used by the Navy, or commercial wireless companies, after these
had cone inte existence. If so, it was just too bad, for the amateur
was under no obligation to shut down his service or shift his
wavelength if he was interfering with other communications;
it was a matter left to his own discretion. This condition held from
the beginnings of radio until August 17, 1912, when President
Taft signed an act to regulate radic.

Although 28 bills to regulate radio had been introduced in Con-
gress during the preceding 10 years, this was the first to affect
the amateurs—and affect them it did! It made licensing mandatory

sMr. Gernsback is a native of the Grand Duchy of Luxembourg. not Belgium.
He is now editor and publisher of Radio-Cruft and other magazines.
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knows of the amateurs’ less spectacular but equally im-
portant contributions to radio. The annual Paley Amateur
Award (shown at right) is presented to the amateur who
“has contributed most usefully to the American people” .

for all operators, including the amateurs, whom it banished to the
limbo of the lower wavelengths, then considered useless for long-
distance transmission. It regulated their transmission to 200
meters or less, their transformer input to a maximum of 1
kilowatt.

Amateurs immediately began applying for licenses, and by
the end of the year approximately a thousand had secured theirs.
Another year saw another thousand licensed amateurs, and by
the middle of 1914, more than 5,000 were licensed. It is estimated
that an equal number of stations were operating without licenses,
on the old theory that “to err is human; to get caught is crime.”
Even the licensed hams did not permit their activities to be cir-
cumscribed by the law. If they felt like operating on 300 or
350 meters, they did so, and if the signals did net get out well
enough with 1 kilowatt input, they doubled or trebled the power,

Still the amateurs craved distance communications, and in 1912
Edwin H. Armstrong, 22-year-old hany, played around with a
de Forest audion and made regeneration work. De Forest had
discovered regeneration a year before, but had not as yet put in
a patent claim for it. To this principle, many trace the use of |
oscillating tube circuits for both transmission and reception.

In March the following year, the amateurs established the
tradition that hams have carried on ever since—that they can
be depended upon to “come through” in times of emergency. Ama-
teur stations throughout the country, and especially those at the
University of Michigan and Ohic State University, carried on
communications for a large section of the mid-West when all
other forms of communication were renderved inoperative by
severe storms.

During all these years there had been many radio clubs through-
out the country, and in 1914 Hiram Percy Maxim, president of
a Hartford (Conn.) radio club, wanted to send a message to ’
another amateur who was beyond the range of his transmitter.
So he called another amateur who was nearer and had him relay
the message. Though message relays had often been conducted
before, this was the first time that they had given anyone a really
new idea. The idea was for the establishment of the American
Radio Relay League, the first steps toward which were taken
on April 6, 1914. By September it had 237 member stations in
32 states and Canada, paying no dues save in enthusiasm. In early
1915, the League—the A.R.R.L.—separated from the Hartford
club and was legally incorporated as a separate organization. The
first official A.R.R.L. magazine was published in December of
that year.

The war had broken out in Europe, in the meantime, and the

(Continued on page 618)
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WEAK NITRIC ACID

F you want to go back for a as 1835, it was not usable until the de- s
N (Y

survey of the earliest radio coherer (a tapper similar to an electric
parts, you will have to refer bell} was invented to jar the filings, in
to the work of a Washington, the tube, apart after they had been
D.C., dentist, Dr. Mahlon caused to cohere (stick together) by the
Loomis, who used such items incoming signal. Marconi patented
as kites, copper-screen anten- the coherer, which Sir Oliver
nas and galvanometers to send signals Lodge had suggested as a pos-
a distance of 18 miles—in 1869! Later sible radio device a few years
he turned his thoughts to a buzzer and earlier, in 1894. The de-
a spark-gap, which were to be actuated coherer in its usable
4bv the difference in potential between form was introduced
the earth and the higher atmosphere, in ’06.
where the kite held the antenna aloft. These devices
There is no record that he ever per- co-existed for
formed this latter experiment.

The open rings used by Heinrich
Hertz in 1887-'88—a low-value induec-
tance in series with an air gap—to dem-
onstrate transference of energy from a
circuit in which a spark was produced,
might be termed another form of early
radio part. But that likewise antedates
broadecasting, as we know it, by so much

that it way be considered the Stone W/ . .2 OaTeclrt
Age of Radio. ‘ : - Bo5-i9ag e

aloel 77902~ 03 INESWG.C. =

EARLY TYPES OF RADIO
COMPONENTS
More recent ave the
electrolytic detector ,/
and the coherer. Al-
though the latter 5
has been traced /8

back as far y‘/

; 27®

Crpalad oeloclors ~wiecd -
/e 1907-1924 » /" detector, in
= 1907, was a

< great step for-
ward in this direc-
tion, since it provided
a very simple and eco-
nomical detector which
was the most efficient of all
until the “triode” was made
commercially available. The crys-
tal detector was popular from the
vear it was discovered until 1924, for
it permitted the construction of simple,
practical and economical receivers.
Many various metal ores were employed
in this type of detector, some of which
were carborundum, galena, silicon, iron
pyrites, copper pyrites and zincite. The
coarser the grain of the crystal, the bet-
some time with ter it was supposed to act as a detector.
the eclectrolytic Some manufacturers went so far as to
detector, until 1907, produce a detector with a multiple num-
although the electro- ber of erystal cups, so that any one
Iytic detector was the might be rotated into position and t}_me
more popular of the twe cat-whisker placed in contact thereto in
because of its greater stability quick order.
and efficiency. The Fleming 2- About that time, primitive indue-
element rectifier, invented in 1904, tances were made. These were simply
and which we call the Fleming valve, long coils of wire, with two sets of taps.
while a revolutionary improvement The first 10 turns were each tapped;

and destined to be the basis for a still every 10th turn from there on was also

H? more remarkable achievement in radio, tapped. In this way, the experimenter

, was never popularly used for the rea- could tune by cutting any number gf

5 son that the “diode” was too insensitive turns into the circuit. These “l'er’e; still

?),GW Zemctor faY o) to weak impulses. in use in the late 'teens and early 'twen-
———t 1203 . 6 & Pickard’s invention of the erystal ties, when many listeners were still
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Leyden jars. The first fixed eondensers
and hypass condensers, as they were
classed, were heavy paper and tinfoil
affairs, very bulky and crudely made
as compared to present-day standards.

FIXED * PHONE-fvuDOCK ),
CONDENSER

CR\'STAL/

. DETELTOR
2ely Codee (FBild-
/9/2-1923
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The method of winding them resulted
in building up an inductance as
well as a capacity,—although

the condenser manufacturerof
that day would neglect this

factor when specifying
the condenser’s value.

. IMPROVED PARTS
> Thenthe vario-

r9/8~7/827
S TS T e

@LC
——

swinding their
own induct-
ances.

Of a comparable
period were the clock-
spring variable condens-
ers. These were made by
mounting two strips of metal,
insulated from each other, on a
frame, with their other ends
fastened to a shaft. Turning the shaft
brought the strips closer together over
a greater portion of their length, thus
raising the cireuit’s capacity,

Another early form of variable con-
denser made use of mercury for its “sta-
tionary” plate, the liquid metal being
sealed inside a flattened cylinder and
brought into capacitative relation with
a movable plate. This condenser, while
novel, had the distinet disadvantage of
being highly sensitive to vibration which
would affect the mereury and hence the
capacity which it created.

»  Gradually, eondensers and coils were
improved. The loosc coupler, having a
primary winding sliding within the sec-
ondary, so that coupling Letween the
two could be varied, became popular.
For certain types of scts, sliders re-
placed the tap switches, which were re-
tained, however, when panels were used.
Book-type condensers, in whieh the
angular relation of a hinged plate and
a stationary plate, replaced the clock-
spring condensers and the still carlier
RADIO-CRAFT
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coupler began

to enter the
field, obsolescing
the leose coupler.

This new part had the
familiar tapped pri-
mary, but its secendary

was mounted on a shaft and
could be rotated, thus changing
its coupling. A dial could be at-
tached to the shaft, and an accurate
record kept of the setting. There was
quite a controversy between set builders
as to whether pig-tail conneetions to the
secondary were superior to wiping con-
tacts. The former were favored as
affording positive, noiseless connection,
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the latter for avoiding any stray induct-
ance which might exist in the pig-tail
itself!

The same argument took place over
variable condensers when those of the
inter-meshing plate type were being
advertised.

The variocoupler brought in its wake
the variometer—simply one coil inside
the other, the two coils being connected
in series, Rotating the inner coil made
the combined inductance increase or
decrease—and sets could be tuned with-
outt recourse to variable condensers over
a limited range of frequencies. It was
about 1925 when the varionmeter was
brought to its peak as the “Phusi-
former”, a trade name for a device of
this class using pancake (i, {lat,
spiral-wound) coils.

Coils, for that matter, were being
made and sold in almost every con-
ceivable shape. There were the solenoid
coils of standard design, pancake coils,
spider-web coils (wound on a form

like the spokes of a wheel), hioney-
Lo comb coils, toroidal coils (some-
: times referred to as “dough-
nut” coils), binocular coils
—made famous by Grebe

when he used them in
his commercial re-
ceivers, bunh-
wonnd coils,

v random-wonnd
AW\ D)
<D

Couplen ALids - Fomr . Ao
Bovea, Lot I 5 1879 MM =
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coils and a vear or two later, lenutiscate coils, wound in the
form of the figure 8.

THE “LOW.LOSS"” ERA

Early in 1925. the industry became “loss conscious',
electrically speaking. Constructors and engineers began to
worry about the R.F. resistance in coils and condensers, and
from then on everything had to be low-loss to be acceptable.
Dielectric end-plates which had supported the bearings in
variable condensers were discarded, the insulation being
moved to the side. where it supported the stator plates. The
substitution of metal end-plates was of even further ad-
vantage, for it enubled the set builder to reduce the effects
of body capacity to a minimum while tuning. One manufac-
turer of condensers held out to the end, advertising, “Don't
be fooled by ‘Low Less’ BUNK'!”, but the public would not
heed, and condensers of the “low-loss” type are in use to this
very day.

Coils, too, came in for their share of attention from the
efficiency experts. The spider-web coils, stuck into position
with cement. had a spell of popularity. The solenoid coils
were liberally coated with similar “dope” and slipped from
their winding forms, of which only vestiges were permitted
to remain as terminal and mounting supports.

One manufacturer even went so far as to silver plate the
primary of his 3-circuit tuner (in this case, a variocoupler
with additional fixed winding to act as antenna coil) on the
assumption that the greater conductivity of this metal would
improve reception. Some users reported that it did!

Shortly after the “low-loss” era, began the peviod of con-
denser plate curvature improvement. Variable condensers of
the inter-meshing type as first designed were of the
“straight-line capacity” variety. With the ever increasing
number of broadeast stations, it was found that on the lower
wavelengths many stations were crowded inte a narrow
range of the tuning dial and spread too far out on the higher
wavelengths.

To correct this the straight-line weavelength condensers
were brought out, this curve being obtained by elongating
the shape of the plates a bhit. While the new condenser sonie-
what corrected the condition of crowded tuning on the low-
wavelength end of the dial, it wasn't completely satisfac-
tory for the reason that broadcast stations were being as-
signed wavelengths on a 10 ke.-separation frequency basis.

Hence, to get equal frequency changes over the entire tun-
ing range of the dial, the tuning condenser had to have a
straight-line frequency curve,—which resulted in an era of
almost elliptically-shaped condensers, known as straight-
line frequency condensers. One of the first and most in-
genious of these was the “square law” condenser designed by
Clyde J. Fitch; its triangular plates were meshed, point
first, by means of an ingenious screwthread gear system and
360° dial.

However, some manufacturers saw an opportunity to cash-
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in on the fact that many thousands of variable condensers of
the older style were already in use, or else available at
sacrifice prices, and figured that some device was necessary
to give straight-line frequency tuning with old-type variable
condensers,—and so was born the straight-line frequency
dial. 1t consisted of nothing more than an eccentric-shape
disc driven by a smaller disc by friction, so that slow vernier
tuning was accomplished on the lower wavelengths and
practically normal direct-drive tuning on the higher wave-
lengths.

MISCELLANEOUS PARTS

Variable resistors, too, found a ready market. Each tube,
of course, was supposed to have its own rheostat for most \ / s
efficient operation. Then vernier rheostats, some with ex- — A < = L
:}emei_y ingenious deglgn for varying the resistance a frac- “-""464-«*/325;%%?
lon of an ohm at a time, were sold. These were supplanted, B e
in the higher-price ranges, by compression-type rheostats, == == — e
which used piles of carbon discs or conductive powder, the = MODERN
resistance being varied as a knob was screwed tighter or ) i OSCILLATOR
looser. Subsequently it was learned that filament voltage v i ’ oI
was not so critical, especially on the audio amplifier tubes : 4
and fixed, self-adjusting filament resistors, such as the
Amperite, came into general use as an effective means of
compensating the change in battery voltage between charge
and discharge.

Potentiometers were sold separately or combined in one
instrument with a rheostat—and even grid leaks were made T0ROID
variable. One of the latter, sold at a high price, was actually : OR™ BALLOON®
hand-calibrated in megohms and fractions thereof. but wis \
highly hygroscopic, and its actual readings varied with : g _tny ROWMLEAD
chinges in weather. Evoleclior 5 ;L'Z(/)u«y cocle ~/924-38 =

All during the set-building boom, which ran from ahout . e = T
1922 to 1931, kits were available. Some of the earliest were 3
reflex kits. Later the neutrodyne was sold in kit form, the
basic essentials being matched neutroformers (coils) and
neutrodons (neutralizing condensers).

The condenser manufacturers were quick to take advan-
tage of this, and at least one was soon advertising sets of
2 and 3 individual, matehed tuning condensers, the use of
which was said to make the dials “log’ perfectly.

At about the same time, ganged condensers swung into
favor. Some of these used a common shaft, as at present, but ] e
others used gearing and belts to tie together several separate : érml;l‘ ;Qic’.%"%»bé&,‘ Charger 1922-'28 :
units. One popular model had plates of approximately square A —— - —
shape, which were pivoted at the corners, both sets of plates = : - —
moving. In the early gang condensers, variable trimmers
were nearly always added te afford finer tuning.

Vernier dials were another part that was popular to s
achieve the same end. Geared drives, and friction drives of
various sorts were employed to secure positive action and
freedom from backlash. (One prominent make of dials even
had a sort of gearshift lever for varying the ratio.) Re-

(Continued on page 642)
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ALEXANDER GRAHAM BELL'S FIRST MICROPHONE 1875

—JCHOLARS have long debated
1 whether sounds exist where
there is no ear to hear them.
Whatever the answer, for the
purpose of this article, sound
shall be considered to mean
atmospheric vibration at audi-
ble frequencies; i. e, between (roughly)
30 and 14,000 cycles per second.

These are set up by vibrating bodies,
such as a violin string, a trumpet
reed, a drum-head or the human larynx,
to mention but a few of thousands. Such
sounds travel for considerable dis-
tances through the atmosphere, and
even in ancient times it was found that
thev could be directed by means of
megaphones or speaking trumpets.

But men wanted other, easier means
of transmitting their voices to com-
paratively great distances, without rely-
ing on sheer lung power. True, they had
primitive “telegraphs” such as the heli-
ograph, beucon fires and smoke signals,
but they wished to transmit the spoken
word.

-

ment of

Practical transmission of sound began with the inception of
the telephone, hence it was within this industry that the
first Microphone was developed. Credit for much of the im-
provement of this device, however, belongs to radio, as is
told in this story. Loudspeakers, Amplifiers and Phonograph

The first telephone was invented by
an English genius in 1667, who based
his work on the “bull-rearer”, an instru-
ment still used by African witchdoctors
and American sideshowmen. It consists
of a can, one end of which is covered
by a tightly-stretched membrane, with
a cord fastened in the center. This is
the device used by Robert Hooke in 1667
when he transmitted voice between two
distant points. lfooke linked two of
these instruments together with a
goodly length of string, which, when
stretched taut, permitted the vibrations
of a voice striking one diaphragm to
be transmitted along the cord to the
other. (Sound waves are transmitted
much farther through denser mediums
—such as cord and other solid materials
—than through air which is a compara-
tively low-density medium.)

Nearly 200 years went by before our
present devices were approached. It
was, in fact, 1854 when Churles Bour-
seul suggested that a dise, vibrated by
the voice, could be used to make and

break an electrical circuit to cause
similar vibrations in a second dia-
phragm. This idea was tried by Reiss,
of Frankfort, in 1860.

Another 16 years passed and in 1876
Elisha Gray, an American, invented a
svstem which caused variations in the
strength of a steady current. In the
same vear, Alexander Graham Bell
connected two “receivers” together, so
that the diaphragm of one, actuated by
the human voice, generated in the pole
windings a current which was adequate
to cause the other receiver to operate,
reproducing the vibrations.

However, the currents generated in
Bell’s magnetic transmitter were too
weak for use over appreciable dis-
tances, so it was supplanted by a means
of modulating a constant current, thus
paving the way for the microphone.

DEVELOPMENT OF THE
MICROPHONE
Early laboratory models of the miero-
phone were simply a light base, sup-
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SoundE

Pickups are excluswely products of the radio laboratories.
Without vacuum tubes we would have had no amplifiers,—
no loudspeaker reception. The crude apparatus depicted

should amaze all those who

are familiar with present-day

developments in high-fidelity radio and sound equipment.

porting two or more carbons in light
contact with each other, and in series
with an electrical cireuit. Thus when
the base was jarred, the contact and
hence the electrical resistance between
the carbons varied, causing similar
variations in the current flow.

Crude and insensitive as this device
was, it formed the basis of the modern
carbon-type microphone, which merely
affords multiple instead of one or two
carbon-to-carbon contacts. The single-
button type consisted of a fixed carbon
disc, with a diaphragm-impelled carbon
disc suspended a slight fraction of an
inch away from it, the space between
them being filled with loosely-packed
carbon granules. This microphone is
sensitive, but does not cover a sufficient-
ly wide range of audio frequencies. It
was largely supplanted by the double-
button “mike”, which has the diaphragm
supported between two such buttons.
This, while affording better tone qual-
ity, still retained many earlier defects,
such as variation in its characteristics

caused by changes in humidity, noisy
opct ation (carbon noise), carbon “pack-
ing”, ete.

Soon the condenser microphone, of
low power output but wide frequency
response, was developed. This was a
2-plate conderser, the diaphragm com-
posmg one of the plates. It was popular
in the late 1920’s. A preamplitier
(usually built-in), connected between
the regular amplitier and the conden-
ser microphone, was soon added to
boost the weak output. The ribbon-type
or velocity microphone became popular
about 19’31 emplovmg principles similar
to the “magneto” microphone which
Bell had used in his early experiments.
Shortly after, the crystal mike made
its appearance and at this time is the
greatest favorite because of its relative-
Iy higher output when compared with
other types—excepting the carbon
microphone. The dynamic mike was
used many years ago, then dropped,
and lately has reappeared to competle
with today’s velocity and crystal units.

qu1pment
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ELISHA GRAY'S MAGNETIC SPEARER~ 1878

Each have their special features and
following, and are individually adapt-
able for special work.

A connecting link between micro-
phones and loudspeakers (or repro-
ducers) appeared in the June, 1912,

issue of Hugo Gernsback’s Modern
Electrics magazine. The output of a
crystal-detector wireless receiver was
fed into a single phone. On the dia-
phragm of this phone, and connected to
a separate battery, was a small cup of
mercury, touching the surface of which
was a carbon rod, connected to one side
of a low-impedance phone unit, the
other side of which completed the bat-
tery circuit. A horn was positioned on
this phone unit, to act as a loudspeaker.

DEVELOPMENT OF LOUDSPEAKERS

The first reproducers, then, were
simply horns positioned correctly in re-
lation to simple magnetic telephone
units. Such horns were rather costly
and for this reason radio fans were
inclined to improvise sounding cham-
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bers, using bowls of various sorts, to
reflect and “amplify” the sound.

The main idea of a speaker was to
enable a large number of persons to
listen to a message or broadeast simul-
taneously, and simple gadgets were in-
vented to do this without the need for
speakers, as amplification was still in-
adequate. Among these devices were
phone caps attached to a multiplicity of
stethoscope tubes; plugs with terminals
to permit the attachment of two or
more pairs of phones; plugs incorpora-
ting switches so that phones might be
connected in series or parallel; multiple
binding posts (one type of which was
simply a short length of coil spring),
etc. However, though these served their
primary purpose, they did nothing to
relieve ears crushed by headphones.
Therefore the search for a loudspeaker
continued.

One of the earliest commercial types
was merely a horn, with a place pro-
vided for attaching a headphone unit
at its apex. Then came one that was
“twice as good”—it had arms to hold
2 headphones. Made of aluminum, such
horns sold for $10 and upward. Another
manufacturer made a similar horn of
papier miché and advertised it as hav-
ing “less resonance”, and sold it more
cheaply. Prices gradually declined un-
til the components were on sale in the

570

RN

nt of

3

;

%*Q } - XW{&QZ Mc,(./’%‘.ﬂoywﬁﬂ

— /9/5’ﬂ/)zd,d/b »

Gryslal Sickup. 19571938

“10-cent” stores. Numerous variations
were also produced, one of which was
a bowl with an arm to hold a unit at
its “focal point”. Still another type
attached a phone unit in place of a
phonograph sound head to the tone arm
of a phonograph.

But there were also deluxe speakers,
two of which merit particular mention.
The first, the Magnavox, because it em-
ployed the dyramic (moving coil in a
magnetic field) principle upon which
almost all present speakers are based.
The second, the Western Electric mag-
netic {moving iron in a magnetic field)
speaker, because it was generally sold
in connection with a 2-stage audio am-
plifier, the basis of present-day public-
address systems. In fact, it was the
invention of multi-stage cascade ampli-
fiers that made loudspeaker radio
possible,

But there were other innovations in
the early art of reproducers. Some of
these flourished for a time, but only
the dynamic speaker had a lasting
influence.

There came the horn with phone unit
built-in—the first real loudspeaker.
Then followed the phone unit with
movable pole-pieces, to adjust the air-
gap between diaphragm and magnetic
poles so that maximum volume and
sensitivity could be obtained without

RAD!O-
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diaphragm rattle on loud reproduction,
There were also mica diaphragms with
iron dises riveted to their centers, to
improve sensitivity and tonal quality.
Then came the era of cone speakers,
at first actuated by magnetic units.
Cones of different sizes and shapes were
in turn popular; for a time the belief
existed that true fidelity could not be
attained unless the cone was 3 feet in
diameter. When this was proven falla-
cious, the field was explored further—
resulting in balsa-wood, airplane-cioth
and condenser-type speakers. All were
based on the cone-type principle,— i. e.,
a4 large, light mass driven by a mag-
netic unit. The mechanisms of these
cones were of the armature type, sim-
ilar to those used in Baldwin phones.
Later, the cone, smaller in size, was
combined with the dynamic driver—a
combination which has retained its
popularity ever since. Adequate re-
sponse over most of the audio range is
possible with this type of speaker when
correctly-designed baffling is employed.
With the inception of high fidelity,
however, there was a surge of interest
toward crystal speakers, to be used in
conjunction with reproducers of the
ordinary type. Known as “tweeters”,
the crystal speakers are made with
small cone areas, designed to em-
phasize the higher end of the audio
CRAFT MARCH,
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spectrum. Many persons still believe
their use cssential for optimum tone.
Today, the dynamic speaker of high-
fidelity design is seldom larger than 18
inches in diameter. The electromagnetic
field is eliminated in many cases, spe-
cial magnetized alloy metal having been
found to create a magnetic flux (or
magnetomagnetic field) about as high as
that obtained by electromagnetic means.

DEVELOPMENT OF AUDIO

AMPLIFIER

The link between the detected signal
and the loudspeaker is the amplifier.
At first the output of the detector was
fed directly into the reproducer. A little
later, mechanical amplification was de-
signed, but this was highly unsatis-
factory, as judged by present standards.

Then, in the early part of 1912,
de Forest with his associates Logwood
and Van Ethen discovered the tre-
nendous amplifying properties of the
audion tube especially when used in
2- and 3-stage cascade (one stage after
the other) amplitiers. They determined
the amount of amplification (or the
“amplification constant’”) that took
place in each tube and explored the
field of amplifying transformer design
80 as to increase this amplification. It
was this work and his discoveries in
this field that later interested the Bell

System A.T.&T. Co., in the audion and
resulted in the sale of the audion to
this company.

After A F. transformers were further
improved, and radiotelephony and
broadeasting started, early set builders
had a problein on their hands—whether
to use high-ratio audio-frequency trans-
formers for high gain, or low-ratio ones
for better tone and greater stability.
Audio stages oscillated and the ampli-
fication became distorted if too much
gain was sought, and a compromise
had to be efTected. In fact, at least one
manufacturer brought out a trans-
former with tapped primary and sec-
ondary, so that the step-up ratio might
be varied at will.

The invention of the “C” (or grid)
hattery circuit did much to improve
amplifiers, for the use of this potential
kept the grids of the audio tubes from
swinging positive and causing distor-
tion on loud signals. As mentioned in
the article on old-time tuhes in this
issue of Radio-Craft, power tubes were
another important factor in the ampli-
fier field, but even before they came out,
push-pull amplification was in use, to
serve a not dissimilar end. For those
who wished greater output than was
possible with a single last-stape tube,
vet who did not wish to incur the ex-
pense of push-pull transformers, paral-

leling of output tubes was employed.

Perhaps one of the greatest inven-
tions during battery days was that of
Latour, who patented the use of a single
“B” or “C” battery on several stages.
The more antique diagrams show a
separate battery for the plate supply of
each tube in a set. This patent was of
particular value when eliminators and
power packs ecame along, for it made
it unnecessary to use a large number
of eliminators for a multistage set.

Nor can this article cenclude without
mention of the Loftin-White direct-
coupled amplifier, which was highly
efficient when properly constructed. In
it, the plate of one tube connected di-
rectly to the grid of the following tube,
biasing being such that each grid was
negative, each plate positive, in respect
to its own filament.

Today, we have amplifiers that em-
ploy a minimum of tubes, have straight-
line amplification from 20 to 15,000
cvcles, extremely high power output
and tremendous voltage gain without
the instability or other inefficiencies that
were predominant in old-time amplifiers,

Thus has been the progress of audio
reproduction. What the next step will
be, only time will tell. Most recent de-
velopments have been in cabinet and

{Continued on page 608)
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Old-timers, who became responsible for the amazing growth

of the radio set industry, took much of their inspiration
and experience from the catalogs and apparatus of the
famous E.I. Company which, founded in 1904, was the
earliest in the field to supply wireless amateurs with their

HUGO GERNSBACK  ==umeagesipee e resy

HE history of the E. I. Com-
pany really had its beginning
when I was exactly 6 years
old.

The entire course of my
future life had its direction,
probably, when my father’s
caretaker presented me with an electric
bell, a roll of lead-encased copper wire,
and an old French Léclanché wet bat-
tery. I remember quite distinctly now
that the thing which captured my
imagination was not so much the mys-
terious-looking wet battery, nor the
French-made, walnut-boxed electric bell,
but rather the mysterious green spark
which I observed at the platinum con-
tact points of the bell.

I also remember that this, my first
introduction into the mystery of elec-
tricity, did not end theve; but for many
days I hooked and unhooked the battery
from the bell, and later on a pushbutton
was added which had been procured
somewhere. From this beginning I was
soon installing electric bells for friends;
as, indeed, in the town where I was
born—Luxembourg—there was only one
electrician at the time.

(For the record, let me digress here
for a moment, and state that I am
neither German, French nor Belgian;
though these various nationalities have
been attributed to me in various news-
paper and magazine articles for many
years,

(The Grand Duchy of Luxembourg is
a small, independent country of some
350,000 souls, sandwiched in a triangle

between Germany, France and Belgium,
At one time, Luxembourg was an im-
pregnable fortress, second only to Gi-
braltar; in 1867 various powers [includ-
ing England, France and Germany]
guaranteed the necutrality of the little
country if Luxembourg would raze its
fortifications. This it promptly did, and
this neutrality was not violated until
1914, when Germany invaded Luxem-
beurg just before its invasion of Bel-
gium. Luxembourg, by the way, is a
bilingual country, its inhabitants speak-
ing French and German with equal
ease.)

To get back te the bells, it wasn’t
long before I was making quite a good
deal of money by installing bells and
house telephones for friends and others
and, since my expenses were practically
nil, everything was clear profit—a con-
dition which I have never been able to
duplicate since that time,

My parents, who were well-to-do,
looked upon this entire electrician busi-
ness with sad misgivings, and my
mother watched the proceedings with
the same enthusiasm which a hen feels
when she sees a duckling which she has
hatched, take to the water.

Opposition, however, ever since child-
hood has never deterred me, and I kept
on imperting my electric supplies, from
either Germany or France, until I
acquired something of a reputation jn
my city.

My activity soon became known to
the Mother Superior of the Carmelite
Convent, a large institution occupying,

(The illustrations on this page are ldentlfied. by number, at the end of the attiets.)
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apparatus and literature. In commemoration of 50 YEARS
OF RADIO, the founder of that well-known company here

gives a comprehensive story of its history which will prove
of interest to old- and new-timers alike, telling as it does
of the birth of a major American industry.

e e I W W N o I VM I e DN

with my father’s estate, a high plateau
on the outskirts of the city of Luxem-
bourg. I was a frequent visitor to this
convent, and Mother Bodewing, the
Superior, took a liking to me which was
manifested by her presentation to me
of various holy pictures, which I
treasured highly. One day 1 was asked
if I could provide an intercommunica-
tion system for the Carmelite nuns,
from one cell to the other, so that the
nuns could speak to each other when
resting. The order of the Carmelites is
quite rigorous; the nuns, for instance,
use their coffins as beds, and wear very
rough homespun sackeloth for their
uniforms,

After a few consultations, a price was
agreed upon, and a number of tele-
phones and bells were to be installed in
the convent. When the material arrived
it was found, however, that although I
was yet only 13 years old, I was still
considered a man, and as such could
not enter the premises of the convent.
Indeed, Mother Bodewing had to get a
special dispensation from Pope Leo
XIII for me in order that I might enter
the convent. In due time this permission
arrived, and the telephone and bell sys-
tem was installed. Upon the completion
of the work, the Mother Superior pre-
sented me with a beautiful illuminated
parchment in gold and many colors,
testifying to the fact that I had, at the
age of 13, installed a telephone and bell
system to the satisfaction of the con-
vent.

With the proceeds of the profits made

from such telephone and bell installa-
tions I soon had assembled a creditable
electrical laboratory. Since my parents
did not encourage this sort of thing, I
found it necessary to buy all supplies
for the laboratory out of my ¢wn funds.

Not long afterwards, I learned about
the “‘wireless” research of Marconi and,
in a few days of hard work, had per-
formed his experiments. With crude
apparatus, I was able to send signals
across the room with ease.

These wireless experiments, however,
did not hold any great significance to
me at that time, because I was much
more interested in the mysteries of bat-
teries. Indeed, most of my money was
expended in making all sorts of pri-
mary batteries, and the designing of
batteries which could be used for light-
ing homes, This was a necessity in those
days, because, while the city already
had an electric power plant, the district
where we lived was not provided with
service and, consequently, we had to be
satisfied with smelly oil lamps.

It wasn't long, however, before T had
electric light of my own, and had
equipped our house with a number of
lights also—all supplied by batteries
of my own design. The stunt in those
days was to find a good copper sulphate
battery, a type known to give a steady
stream of current without weakening,
and with it charge a storage battery
during the daytime; then by throwing
a switch at night, light was provided.
Of course, these lamps were of the
miniature variety, and each gave about

The {llustrations on this page are identified, by number. at the end of the article.)
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1 or 2 candlepower when the storage battery was freshly
charged.

All this work was, of course, done after school, and the
work continued during my studies in Brussels (Belgium),
as well as in a technical college in Germany.

After the turn of the century—at the end of 1903—while
still in my 'teens, I decided I wanted to come to America to
exploit a battery invention, because I felt that there was no
opportunity in Eurcpe for this sort of thing. The battery
which I had invented was a dry-cell fashioned like a storage
battery, with alternating carbon and zine plates in parallel.

The trouble with the invention was that the thin carben
plates had to be surrounded by a depolarizer and the
arrangement was somewhat too fragile. This battery, which
measured about 4 ins. square, and about 6 ins. high, never-
theless gave over 125 amperes on short-circuit and, under
normal current consumption, 1'%z volts. It was, however,
found impractieal in my rounds through American battery
shops, because of its exceedingly high cost.

I modified the idea of my battery somewhat, and soon
found a partner; so we started to manufacture ignition
batteries for autoniobiles. This business succeeded, and would
have been a success except that the depression of 1907 came
along. A dry storage battery of my design which we were
manufacturing at that time, although successful, could no
longer be marketed during the slump, as most automobile
plants had closed down. So, for the time being, the battery
business ceased, and other activities took its place.

I had become acquainted with a young man named Louis A.
Coggeshall, who bad been a telegraph operator with the
Erie Railroad Company, and I used to tell him about the
wireless experiments I had made while still in knee
breeches. He was much impressed with them; so, one day,
I constructed a small wireless set, and he became rather
enthusiastic about it. That evening we decided, right then
and there, te go into business. We wrote down a number of
names; but I was somewhat skeptical that we could succeed
by selling just a wireless set, and suggested that it would
be better to get out a small catalog and list in it a variety
of electrical supplies-——a number of which we could procure
in Germany and France, from supply houses which I well
knew from my former connections with them.

I suggested the name of the Electro Importing Company,
which was later on to become famous as the first wireless
amateur supply house in the world. We took quarters in a
small office in the top of No. 32 Park Place, in downtown
New York, just a block from where the Woolworth building
now stands. No. 32 Park Place still remains as it was In
those days—the building stands unaltered.

One of our first investments was in a small 1 inch ad-
vertisement which we inserted in the January 13, 1906, issue
of the Scientific American. A similar ad was inserted in
an issue of Youth’s Companion at about that time. We were
blissfully ignorant of the fact that these were, later on, to
beconte historical as the first radio advertisements, whereby
a radio set was offered for sale to the public for the first
time in history.

The little set which we marketed was, of course, crude, but
it worked! I had gone Marconi one better, and invented a new
circuit, whereby only a single battery was used in a single
cireuit. Marconi always used a separate battery for the
coherer circuit, and another for the decoherer circuit. I
combined both circuits into one, thereby saving a battery.
We applied for a patent on this circuit, but made the mis-
take of not employing a regular patent attorney since
Mr. Coggeshall, my partner, did the regular application
work himself. Many irregularities were found by the Patent
Office, as to form and procedure and the application had
to be sent back and forth so often that Mr. Coggeshall got
discouraged, and we forgot about the whole thing.

{The lllustrations on thls page are identified. by number, at the end of the article.)
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This wireless set which was called the Telinico (a coined
name made up from the words The Electro Importing Com-
parny) was priced at $7.50. Orders began to come in pretty
rapidly, and our only trouble was that we could not fill them
fast enough. One of the difficulties was in the coherer
filings, a mixture of silver and iron. Mr. Coggeshall had
under him the “filings department,” so-called, and it was
his duty to take good U. S. dimes and file them with a
coarse file, catching the filings in a small cardboard box.
These were then put into a glass bottle and kept there until
we mixed them with iron filings in the proper proportion.

As manufacturers of the first complete wireless set, we
early had a brush with the law. It seems that some skeptical
readers of the Scientific American and the Youth’s Com-
panion thought that a working $7.50 wireless set must, of
necessity, be a fake; so they wrote letters to the Mayor's
office in New York City demanding that we be investigated;
the advertisements on their face were apparently a fraud.
So, one morning, we were astonished to have a burly Irish
policeman descend upon us, demanding in a bellowing gruff
voice to be told just what sort of business was going on.
Naturally, we assured him we were making a wireless set.
The stalwart minion of the law bellowed in unmnistakable
terms that it was impossible that we could do such a thing for
$7.50, and that, as a matter of fact, wireless was the most
expensive thing going, and no set could be produced for
less than $10,000!'!

As our demonstration set was always hooked up, we asked
hint to takeé into his own hands the receiving part, which
consisted of a board, not quite a foot square, on which there
was & battery, ccherer, decoherer and relay. The coherer
was equipped with 2 mysterious looking antenna wires bent
in the form of an “L”. All the connecting wires were done,
in the then-prevailing fashion, in beautiful spiral curlicues
without which no electric apparatus was complete,

So there the cop stood in the middle of the room, balancing
the receiving set in his ham-like hands. 1 hetook myself to
the end of the room where the transmitter {in the shape of
a 1-in. spark-coil, transmitting oscillator balls with their
antenna, four drycells and a transmitting key) was located.
I then asked the policeman to state how many times he
wanted me to ring the bell of the receiver which he had
in his hand.

“Four!” he growled. I depressed the key 4 times and,
the bell rang 4 times in the best wireless manner of the day.
The cop was nonplussed, but still couldn’t believe his senses,
He then asked me to vary the signals to 3; then to 6; and
finally to 12. Fortunately for us, that day the receiver per-
fermed miraculously well. (It did not do se on all occasions,
due to some electrical disturbances in the building; usually
the elevator motor when starting, set off our receiver,)

The policeman put down the receiving set. He was plainly
astonished. Yet he had had his first real wireless demon-
stration—the bell had rung in hig own hands without any
vonnecting wires between the transmitter and the receiver!

Let it be stated here that a New York cop is not defeated
so easily. His parting words, while he backed through the
door, must be recorded here for history. They may not be
grammatical, but they were to the point:

“I still think youse guys is a bunch of fakers. This ad
here says that you arve selling a wireless machine. Well, if
you do, what are all them wires for?”

The wires to which the policeman referred were, of course,
the antenna wires and the connecting wires; and, technically,
we must bow to his superior judgment, He was right. Qur
wireless set did have wires, and all radio sets continue to
have them to this day.

After the first furer which our set had created, there
came the inevitable slump. With the coming of summer,

(Continued on page 630)

(The $llustratlons on this page are identified, by number, at the end of the article.)
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Ever since the invention of communications, man's mind has
played with the possibility of sending pictures — moving,
living pictures — winging their way through space. Even before

o - — o

ns of dividing each image.

T‘ ELEVISION dates back far
(Gy§7) | more than 50 years, although
IF 'the first practical demonstra-
? ‘ tion was not given until Janu-
’/;'g:_r_" ary 27, 1926, when John Logie
€8 73 Baird showed members of the

- Royal Institute in London his

system reproducing images in black,
white, and tones lying between.

As early as 1860, however, Nipkow of
Germany, Carey of the United States,
and Senlee, of France, were working out
the first theories of this new art. The
former, indeed, devised the perforated
dise which bears his name, and which
was the accepted means of television
pick-up until about 1932, when the
Zworykin iconoscope, an electronic pick-
up, was proven to be much more ef-
ficient. This, however, did not solve the
complete problem; that of reception
remained.

FIRST PRINCIPLES

The art of sending moving images
through the air also owes a debt to
Lumiére, Edison and other early devel-
opers of the otion picture, and to the
numerous workers who devised halftone
engraving, for it makes use of principles
of which they took advaniage. Televi-
sion makes use of the limitations of the
human eye; i.e., the eye's failuve to sep-
arate a number of small, closely-spaced
spots at a distance from it (as in half-
tone cngravings) and its tendency to
“gee” an image a fraction of a second
after the image has gone (as in motion
pictures). Television takes advantage
of such “resolving power” and “persis-
tence of vision”. It breaks (in modern
441-line scanning) an image into near-
ly 200,000 dots or “picture elements”,
only one of which is upon the screen at
any given instant—the eye blends themt
into a complete image.

Even the vounger television engineers
can easily recall the days when televi-
sion images were composed of no more
than 516, 2.304 or 3,600 pictuve (or,
more correctly,“image”) elements (con-
stituting 24-, 48- and 60-line scanning,
respectively). Comparatively crude,
they yet permitted the presentation of
recognizable images and clearly fore-
shadowed the possibilities of television
as a means of public and home enter-
tainment.

0Oddly enough, a successful television
experiment was described in the publie
press only T years after the discovery
of the properties of selentum—and 4

vears before the simplest scanning disc
for MARCH, 1938
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into a series of electrical impulses, human brains conceived,
in a hazy way, some idea of how the end might be achieved.
This article traces the progress of the art from its inception
onward to its present state of high development. LG

was invented! Calling the system “dia-
phote”, one H. E. Licks hoaxed the
press of the United States by describing
an imaginary experiment in which a
selenium piek-up was used. It was not
until 1884 that Paul Nipkow, of Ger-
many, invented the scanning disc, using
u spiral of pinholes to cover the objects
at the transmitter and the image at the
receiver in the process now kunown to
the television world as “scanning.”

THE NIPKOW DISC—BASIC

SCANNING MEANS

For many vears the Nipkow dise, or
madifications thereof, was the basis of
television experiment. C. Francis Jen-
kins placed his apertures in the surface
of a cvlinder, for example, while others
retained the dise form, hut substituted
lenses for the pinholes, to pass more
light. The spiral form was still retained
in the early lens discs, however, and the
spot of light. having to be large enough
to cover hoth the first and last lenses in
the series, was largely blocked by the
uncut portions of the disc.

Using a unique form of rveflecting
lenses, angularly displaced, William
Hoyt Peck was able to arrange these in
a circle instead of a spiral. and so was
enabled to concentrate his light heam to
a small spot, all of which was reflected
(save for the usual reflection and re-
fraction losses) to the screen. This pro-
duced images of considerable size and
brilliance. He put this apparatus into
commercial use for bulletin transmission
over wires late in 1937,

But the Nipkow disc was by no means
the sole hasis for television development,
though it ‘did mold thought in the ait
for many vears. Other early ideas which
must receive their meed of mention in-
clude the mirror scirew, the revolving
prism and the cathode-ray tube.

ENTERS THE CATHODE-RAY TUBE
Startling, isn’t it, to think of the
cathode-ray tube as an early system,
when it has won almost universal adop-
tion by the leading television labora-
tories of today? Yet Boris Rosing, a
Russian professor, was conducting tele-
vision experiments with cathode-ray
tubes as early as 1907. Rosing used a
mirror-drum scanner at the transmit-
ting end. and had upon it a number of
coils to generate synehronizing currents
to cause electrical seanning in the
cathode-ray tube at the receciving end.
He was not the first, however, to make
use of mirrors, for vibrating reflectors
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had been used by Jan Van Szczepanik—a principle later de-
veloped along far more efficient lines by Priess.

While scanning has occupied the attention of television en-
gineers to a great degree, there has ever been the coexistent
problem of light-beam modulatien. Szczepanik used a method
which was widely employed for a tinie—namely, directing
the beam (at the receiver) through a small aperture, from
which it was deflected for the more shaded picture elements.
It was not until some years later that the Kerr (or Karolus)

oanrz, WG cell was used for the same purpose, but far more effectively,
- in connection with polarized light.
J— ’"::_1 ' OUTSTANDING TELEVISION TRANSMISSIONS
ke ) Television broadeasts have been on and off the air at in-
—r'" ; ! tervals sinece the late ’20’s. The first of any major importance
P ¥ were the broadcasts of television over WRNY, under the
direction of Hugo Gernsback, who sent out signals on a

broadcast wave, in 1928, using Pilot equipment. The next
step was taken by Jenkins, who radiated televised “sight
and sound” programs in connection with broadeasts originat-
ing at WGBS, Next, the Columbia Broadcasting System,
through an ingenious system of dual modulation, sent sight
and sound on a single wave.

The New York Telephone Company engineers, under the
guidance of Dr. Ives, sent natural-color images during this
period, but the images were so small and the cost of transmit-
ting and receiving equipment so large that the experiments
had little immediate practical value. Of greater interest to
the average radio fan were the rather dim, pinkish images
seen when peering through pinholes at the neon-fube plate.

THE NEON TUBE

In the late 1920’s and early ’30’s, the neon tube gave the
amateur television experimenter a means of conducting his
work at a mederate cost. Fer a few dollars, he was enabled
to buy a neon tube with an inch-square plate, to produce an
image of similar size, scanned by a pinhole dise, which he
viewed through a magnifyving lens. Receivers of this sort
were actually marketed te the public by the Jenkins and
“American Baird” companies during that period.
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Reception wuas considerably improved when the wneon
“crater” tube was produced. This had a tiny “crater” ot
brilliantly-glowing ionized gas, bright enough to project a
picture a few inches square when used with a scanner in
which lenses replaced the pinholes, to pass more light. Peclk,
using this principle, showed images about 2 by 3 feet.

SCREEN-SIZE TELEVISION

John Logie Baird, of England, E, F, W, Alexanderson and
Ulysses A. Sanabria, of the United States, were early suc-
cesses with large-image television. Sanabria used lens discs
with a “neon arc” light and “interlaced scanning”; Baird a
mirror drum, with a Kerr cell and are light. The same sort
of light source and modulator were used by Alexanderson.

Interlacing was an invention of no mean merit, as it de-
creased to a considerable degree, the flicker that was present
in straight seanning. In simplified language, it consisted of
scanning the odd-numbered lines completely, then the even-
numbered lines completely to form a single image, thus re-
dueing the “carry over” which the eye previously had to
make as the dot leaped from the end of the last line of
frame No. 1 to the start of the first line of frame No. 2.

A similar principle is used in the cathode-ray systems de-
veloped by RCA and Farnsworth.

CATHODE-RAY PICK-UP “CAMERAS"”

Dr. Vladimir Zworvkin and Philo T. Farnsworth, working
independently, arrived at similar ends in the middle 1930’s;
these were the Zworykin iconescope and the Farnsworth
image dissector, Both provide electronic means of scanning
an ohject, and translating into high-frequency electrical im-
pulses the picture clements which result, The number of lines
per image is 441 (roughly 200,000 picture elements per pic-
ture). Ina 5 x 7 inch image (this is the equivalent of about
an 85-screen halftone—almost as much detail as the cuts in
this magazine which uses 100-screen). The images are
scanned at the rate of 30 complete pictures or frames per
second. using interlacing. (As we go to press we learn that
Allen B. Dumont has developed a new television system.
Read alout it in the April, annual ELECTRONICS NUMBER, of
Rodio-Craft.—Editor) {Continted on puge 607)
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— | HE “glow lamp oscillation detector” is
| the heart of your radio set—tor that
is what Dr. J. A. Fleming, of London,
christened the vacuum tube when he
adapted it to radio use.

Generally considered the pioneer in
the tube field, Fleming in reality was
merely one of a long succession of experi-
menters. It was his good fortune that thought
was being devoted to wireless communication
when he achieved his laboratory triumph.

1725 TO 1905

The basis of the vacuum tube was laid down
in 1725, when Dufay discovered that if one of
two spheres was heated, a current-carrying
path was formed between them. About 150
vears later, Guthrie proved that if an iron ball,
insulated, was brought to a red heat, it would
still retain a negative eleetrical charge, but
not a positive one, and 7 years afterward, in
1580, Elster and Geitel added a plate to an
incandescent lamp. They noticed the wvalve
effect by 18891

Approximately half-way between the two
latter dates (or in 1883), the Edison Effect—
flow of current from heated filament to posi-
tively-charged electrode in a partially-evaeu-
ated tube—had been noted. Sir William
Crookes had also conducted his experiments
and shown that *‘corpuscles” (small particles
of electricity, now called electrons) could be
made to flow between 2 electrodes connected
to a source of electricity (such as a Wimshurst
machine), when the air between these elec-
trodes was evacuated. The electrodes were
sealed in either end of an elongated glass tube,
now called a “Crookes’ tube”.

In 1883, as a result of his association with
the Edison Electric Company of Amervica,
Fleming began his experiments; in 1897
Thompson published the results of a research
into the conductivity of gases; and in 1905
Fleming (by that time with the Marconi Co,,
in England) patented his “glow lamp oscilla-
tion detector or oscillation valve”, for he had
found its valve (i.e., one-way) etfect, and knew
that it would function as a rectifier.

5 i

INTRODUCING “MR. GRID”

For a time, due to their insensitivity to weak
mmpulses, these tubes or “valves” met with

scientific interest but public apathy. Even
when, in 1907, de Forest added the 3rd element,
or grid, there was not much commercial ae-
tivity in producing the audion for two reasons.
The Marconi Company of England, which
owned the Fleming valve patent, claimed an
infringement since they asserted the de Forest
tube to he a Fleming valve with a grid inter-
posed. The basic patent was, therefore, Mar-
coni’s and de Forest could not make the tubes.

Also, since de Forest owned the audion
patent, Marconi could not make the audion, and
hence the audion situation reached a stalemate!
The second reason was that the erystal detec-
tors developed in the same year were far
cheaper, and the results nearly as good as the
audion.

The reason for the old audion’s efficiency not
excelling the erystal detector by proportions
comparative to later years, was because so
little was known of the precise phenomena
which took place and the attendant need for
very special precautions in manufacturing the
tube. The early audion was very “soft” or
zassy, and any plate voltage above (about)
30 volts would cause it to turn blue (gas
ionization) and make the tube inoperative.
FFurther additional plate voltage would result
in complete destruction of the tube. With such
low plate voltage plus the interference offered
to the electron flow by the gas molecules, it
was no wonder that the audion was only a
mite better thun the crystal detector. Hugo
Gernsback’s E. 1. Co. was the first to sell
audions to the public in 1911,

By this time the diode (2-element) and
triode (3-clenient) tubes had undergone con-
siderable analysis, and out of the analyses had
come—and gone, thank goodness—many weird
and fearsome designs. One of the most in-
triguing of these was the “external element”
—either the plate, or the grid, as the case
might be; numerous variations were tried and,
in the final analysis, discarded, by many
experimenters, including, Hugo Gernsback,
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The general idea was to effect operation even
through the glass wall of the tube; it worked,
too, as real “old-timers” well recall!

HIGH-VACUUM TUBES

All these defects were eventually overcome
as a result of Langmuir’s researches into high-
vacuum lamps (1912-1913) at the G. E. labora-
tories, and (almost simultaneously) Arnold's
work in the same field for the Western Electric
Company, a subsidiary of the American Tele-
phone and Telegraph Company. While Lang-
muir’s work was a vesult of incandescent lamp
problems (although his discoveries affected the
whole field of vacuum bulbs), Arnold’s re-
search was more directly centered about the
audion—since de Forest had offered the tube
tothe A. T. & T. Co. in 1912, and they under-
took to improve it for repeater (amplifier)
operation for long-distance telephone com-
munication,

In 1914, as a result of the A. T. & T. Co.’s
work, the de Forest triodes were first used
successfully in sending telephone messages
fromt one side of the continent to the other and
in the following year, in telephony from Arling-
ton, Va, to both Paris and Honolulu.

The World War, of course, spurred activity
in communications as well as in other fields,
and while only gaseous or “soft” tuhbes had
been available before, so-called “hard” tubes
made especially for the Navy somehow got out
to the public tewards the end of and just after
the war. Their superior operation and efficiency
as compared to the old audion, resulted in a
great demand, by amateurs, for good “hard”-
vacuum tubes,

As a result of this demand for tubes by
amateurs, we find numerous manufacturers en-
tering this field in 1916-1919 and marketing
their products—npatents or ne patents! Those
first tubes will remain indelibly impressed on
the memorv of every old-timer. The “Moor-
head”, the “Electron-Relay”, and the “Audio-
tron”—first with its double filament (in case
one burned out), then later with a single fila-
ment, the various types of de Forest tubes—
long tube-shaped (type T) and spherical, as well

RADIO-CRAFT
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as the Western Electric-made VT-1, VT-21 and
VT-2. When used in regenerative civeuits with
about 2215 volts for the plate—nothing that
was ever made before for deteetion could touch
them. Then, one day in 1920, the newly-formed
Radio Corp. of America, with patent privileges
retained from the old Marconi Company of
Anmnerica, began to make the Marconi VT tube
and warn other companies that it was in-
fringing on its Fleming patent.

THE *“UV” SERIES

In 1921, RCA released the UV 200 (detector)
and UV 201 (amplifier), both triodes with
brass shells known as the UV base, and incor-
porating a filament that required one ampere
at 5 volts for operation. Previously, during
July, 1920, the General Electric Company
(which was manufacturing the tubes for
RCA) made arrangements with the Ameriean
Telephone and Telegraph Company, owners of
the de Forest 3-element audion patent, so that
by an exchange of radio patent privileges each
was allowed to make tubes without fear of
litigation. Shortly afterwards, the UV 201A
(thoriated filament) iube was developed and
released, a far better tube than the old 201 in
many respects, especially since the filament only
consumed one-fourth of an ampere and hence
materially  reduced the drain on the “A”
battery.

Many of the early tuhes had oxide-coated
tungsten filaments, and operated at low bril-
liancy—such were, for example, the WD11's,
the 200 and 201. Meanwhile the laboratories
had been experimenting with thorium, and
found it to he an eflicient emitter of electrons.
Consequently, in 1922, tubes with filaments
hoth coated and impregnated with thorium
(200A and 201A) came inte general use.

CONTEMPORARY DEVELOPMENTS

A digression here may not be amiss. These
early tubes were high in cost as compared
with tubes of today; they were not especially
durable, and were easily damaged by hbeing
operated at too great a filament potential. Also,
despite the ever-expanding facilities for tube
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manufacturing by the G. E. Company and
Westinghouse (which were also manufacturing
the tubes for RCA by this time), the supply
could not keep up with the tremendous demand
which was caused by amazing sales of re-
ceivers and parts as a result of the growth of
broadeasting, Therefore, there sprang into
being a new industry—the rebuilding of radie
fubes; new filaments inserted for a dollar or
two. Usually the repaired tubes had imperfect
vacuum, but no one seemed to mind. At the
same time, fube reactivators were put on sale
for public use. These devices served to “boil”
new thorium out of the wire at a high filament
temperature, then “bake’ it fast to the surface
of the filament at & temperature only slightly
higher than that used for normal operation.
No plate potential was applied during this
process.

The next advance was the low-current tube

-the 199 (1922), which used only 60 milli-
amperes of filament current. This was im-
portant to fans who had to buy drycell “A”
batteries or have storage “A’s” recharged.
After that, we find the trend going back to
“soft” or gassy tubes for detection purposes.
The 200A is an example, as well as the Donle
sodium-vapor detector tube made by Connecti-
cut Tel. & Tel. Co.

1926—POWER TUBES AND RECTIFIERS

In 1926, the early power tubes, such as the
120, the 112 and the 171 came into use. These
afforded greater undistorted output and hence
better reproduction than was formerly possible.
The 210 and 250, usually used with a lighting-
line filament and plate supply, soon followed.

The “B”-eliminutor became popular in 1926,
and as a rectifier the 80-tyvpe (filament) tube
and Raytheon BH (helium-filamentless) or
“cold” tube shared honors, although the latter
tube is now practically unheard-of. All these
types up to this date were known as direct-
heater tubes.

1927 —CATHODE-TYPE “INDIRECT.-
HEATER” TUBES

Then came 1927, with inercased interest in
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A.C. all-electric sets, and we find the 226 and
227 tubes released by the tube manufacturers.

The 226 is a tube whose filament is slow to
respond to the cyclic changes of alternating
current, and, therefore, could be connected
across an A.C. supply of 1.5 volts without
causing hunt,

The 227 employs a cathode, and is known as
an indirectly-heated tube and for that reason
was perfect for A C. heater operation. Soon
other A.C. tube models were produced, and the
battery-operated tubes were pushed out of
the radie picture. save for use in locations
where electric mains were not available.

1928—SCREEN-GRID TUBES

In 1928, the screen-grid tube was released,
type 224 for A.C. sets and 222 for D.C. sets.
These tubes had tremendous amplifying power
(as compared to old triodes) as well as in-
herently lower internal tube capacity.

The screen-grid tube did away with the
necessity for neutralizing R.I°. stages, and re-
sulted in a more stable and sensitive receiver.
In fact the amplification of this screen-grid
tube was so greal that local stations were
tuned-in sometimes interfering with each other,
sometimes so that they could not be “turned-
down” soft enough. Special dual velume con-
trol circuits were necessary, as well as local-
distance switches to reduce the antenna signal
to the set on local stations.

The defect was known as “cross-modulation”
and worried engineers no little, until 1931
when varieble-mu tubes such as the '35 and ’51
(by this time it had become the custom to use
an apostrophe [’], later dropped, in place of the
first of a tube’s 3 code numbers) were released
along with a power pentode—the 17 tube.

PENTODES

The new power tube was more sensitive and
could be satisfaetorily driven by the output of
an average detector stage and still give higher
power cutput.

In 1933, multi-purpose tubes were released
such as the 2A7, 58, 2B7, 55, ete., to be followed
shortly hy similar tubes hut with heaters re-
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quiring 6.8 volts instead of 2.5 volts. The GAT,
78. 6B7, etc., are examples. Also, in this vear,
the acorn fubes were developed as a result of
research in the ultra-highfrequency field.

1935—METAL TUBES

The final stage in the development of tubes,
to date, is the now famous metel tuhes, and
the secondury emission tubes. In theory, the
metal tubes are a marked improvement over
the glass tubes, since they are smaller, entively
shiclded and, therefore, better for efficient, stable
circuit operation. The ‘secondary emission”
type of tube, in its most advanced design, is
perhaps best represented by the electron multi-
plier introduced in the winter of 1935-’36 (See
Radio-Craft, Jan. 1936, pg. 391.); its design
makes possible a gain of several millions (i.e.,
amplification about equivalent to that of 6 or
more ordinary tubes). The “electron multiplier”
tube makes possible heretofore unatiainable
results in the field of television.- All in all, the
vacuum tube development {from Fleming's
early diode has been more than satisfactory,
and in no small measure responsible for the
great improvement in the operation of present-
day radio receivers.

CONTEMPORARY DEVELOPMENTS

All vacuum tube developments, however,
were not along “‘receiving tube” lines only. In
the early part of the 1930’s we find tube manu-
facturers considerably interested in various
other applications of “electronies”, as a conse-
quence of which numerous strange types and
special-purrpose tubes have been developed.
Their continuous research inte the problems
relating to tube operation and production made
the evolution of special tubes designed for a
specific though relatively foreign application,
comparatively simple,

Specific types, with which we are now all
familiar, are the various types of photocells—
including the ciaesium and the miniature RCA
types 922-923; the cathode-ray, of which we
now have various sizes ranging from a 1l-inch
in diameter sereen to 10 inches; the electron-
ray tuning indicator tube; the “iconoscope”, a

special tube for television piek-up purposes;
the beam-power tube, used essentially in high-
power amplifiers for obtaining tremendous
power outputs; improved-efficieney transmit-
ting tubes, by using graphite or carbon anodes
for reducing plate losses due to the tremendous
heating of this element when operated at maxi-
mum ratings. Also, concerning transmitting
tubes, the tmproved construction of present
types enables more stable and improved opera-
tion on higher frequencies.

Apace with these developments, we find im-
provements made in rectifier tubes—in some,
the inclusion of mervcury vapor which ionizes
when the filament becomes heated and thus
aids the conduction or flow of electrons hetween
plate and filament. In addition, special types
of thyratrons have been developed for inverter
equipment, the release of which has done much
towards solving many special problems in in-
dustrial fields.

It is perhaps best that mention be made here
of special tubes still in the laboratory and in
the process of heing developed, the release of
these tubes pending the solution of some prob-
lems which retard their efficiency and hence
application in the radio and electronie fields.
These tubes are of the “cold-cathode” variety,
no filament or heater being employved although,
it must be emphasized that no immediate
promise for their future release to the publie
is in sight.

Due to lack of space we have not been able
to discuss ‘transwmitter-tube developments.
In general, though, they have paralleled the
development of receiving tubes; and, in fact,
almost all the low-power transmitting tubes,
for many years, were taken from the field of
receiving-type tubes, Public address and elee-
tronics, two newer applicational fields, tell the
same story; only within the last 3 or 4 vears
has there been any evidence of other than regu-
lar radio receiving tubes being applied to these
fields. But the march is on! Today, it is esti-
mated that there is an approximate total (radio
receiving and transmitting, public address,
and electronies general and special-service) of
about 500 types of tubes; tomorrow ?—
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HERE’S not only a ‘“new
school” but also the “old
school” in radio, today, but
we know that the members of
both fraternities will pause
here to pay deserved tribute
to the famous old circuits re-
printed on these pages. The new mem-

% bers will recognize them as being mile-

stones in radio progress, and perhaps
also as basic principles which served
as a strong structure or foundation
upon which radio was built. The older
members will see in them intriguing
days, when radio was anybody’s oyster,
and fame and fortune were heaped upon
him who helped accelerate radio’s
march forward.

Today, almost all commercial re-
ceivers employ the superheterodyne-
type cireuit, some with engineering re-
finements such as automatic volume and
frequency control, yet, basically, still
the superheterodyne. Considering pres-
ent conditions and equipment this cir-
cuit is acknowledged to bhe the best,
since it results in the most selectivity
and sensitivity for a given nuniber of
tubes with a minimum of parts. How-
ever, in the old days—with very few
transmitting stations in operation (and
most of them low-powered at that), and
these spread ull over the globe, plus

//// /7?/ L
BN

relatively inefficient equipment such as
coherers, and electrolytic and erystal
detectors which required trigger-like
adjustment—the experimenter or oper-
ator was continuously devising new cir-
cuits to increase his receiving efficiency.
It must be remembered that vacuum
tubes, or the cudion—as it was first
known—were relatively unknown or too
expensive in the very early days. Later
on, when they were first released com-
mereially they were rather emotional
in their operation (due to imperfect
construction and evacuation), and far
less efficient than later models when
production methods and equipment
were improved. Consequently, the “cir-
cuit” of the receiver was the thing that
made if “tick” satisfactorily or unsatis-
factorily, and the dream of every ex-
perimenter, in those days, was to build
a receiver with a circuit that would out-
distance any ever built before.

The old single-, double- and triple-
slide tuner and loose-coupler crystal
set cireuits, as well as the ghosts of
other old-timers, are shown here in the
border. Marconi’s first coherer and
decoherer receiving circuit, as well as
the auto-coherer by Solari, head the
list since they were the first practical
receiving circuits. The Fleming Valve
and outside-grid vacuum tube circuits
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Those which had the greatest appeal, and hence gained
everlasting fame, are herewith reprinted. Incidentally,
many still form the basic groundwork upon which the
more complicated, modern radio receivers are designed.

are also shown, to illustrate the first
vacuum-tuhe circuits that were ever
conceived. These were followed by the
more popular de Forest Ultra-Audion
and Single-Cireuit regenerutive cir-
cuits, although there were dozens of
combination patch-type cireuits in the
interim (using tubes and crystals).

Later on, multiple tuned cireuits he-
came popular, using honeyeomb ecoils
to cover a wide-range of tuning fre-
quencies. About the same time we find
that variometer and variocoupler cir-
cuits, for tuning both plate and grid
circuits and for regeneration control,
became popular. These were followed by
the still internationally famous Rein-
urrtz circuit, the Super-regenerative and
Flewelling circuits, Hazeltine’s Neutro-
dvne, Armstrong’s superheterodyne
with its multitudinous dials (when it
first came out), the Reflex—and Grimes’
variation called the Inverse-Reflex,
Cockaday’s Four-Circuit Tuner, the
Ultradyne—a different type of super-
heterodvne created by Lacault.

Oh, ves,—we mustn’t forget Colpitts,
Hartley and Meissner whose circuits
now form the Dbasis for most trans-
mitters in amateur and commercial
work, as well as simple short-wave re-
generative sets. And, finally, the first
batterviess receiving circuits, de-

veloped in the early days of broad-
casting when the erying puhlic had its
fill of erystals, storage batteries, elim-
inators, trieckle chargers and other
wasteful and devastating components.

While pet circuits are still the hobby
of some experimenters—especially the
short-wave fan who always strives to
accomplish nuch with limited parts
and finances—we do not hear or see so
much of stunt circuits. The reason for
this may be attributed to the develop-
ment of screen-grid tubes, from the old
221A (or ’24A) to present-day high-
cfficiency types. The inherent character-
istics of modern tubes are such as to
provide tremendous amplification, great
selectivity (due to variable-mu char-
acteristics) and inherent circuit stabil-
ity due to the extremely low internal
capacities of such tubes. Consequently,
after the screen-grid tubes were first
released, the neutrodyne or other self-
neutralizing circuits became obsolete,
and simple T.R.F. (tuned-radio-fre-
quency) circuits without frills or in-
novations became the stand-by. While
the T.R.F. circuit is not now as popu-
lar as the superheterodyne, it is still
emploved in a great many commercial
receivers because of its simplicity and
low production cost.

Today we have the most sensitive and
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selective receivers ever developed, be-
cause of the superhet. circuit and with
this circuit are combined many new,
novel refinements, comparatively re-
cently discovered. Specifically, these re-

llllllllllll?

~1922~ finements are “automatic volume con-

trol” (A.V.C.), “noise suppression con-

trol” (N.S.C.), “automatic frequency

"l HARTLEY control” (A.F.C.)—which permits a

{— RECEWER circuit to adjust itself to proper reso-
W CIRCUIT nance when the operator tunes a set
too casually—and, finally, “automatic

tone control” in quite a few of the bet-
ter receivers. These circuits are not
shown in these pages for the very
obvious reason that they have been dis-
cussed and shown very frequently and
in very recent issues of this magazine.
Perhaps some day they, too, will be con-
sidered cobsolete, useless, in much the

o 2T
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— same light that we look upon the cir-
cuits of “old”.
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o 224v8 TUNER that they are omitted for the simple
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Mil——— than famous. Undoubtedly, most of the
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readers of these pages will remember
them more for the nuisance which they
created than for their historical role
in radio. Concerning the first really
“A.C." (alternating current) electric
sets which came out shortly afterwards
(1927), those employing the tvpes 226
(’26) and 227 ('27) tubes, their era
was so short and the circuits so easily
available in various manuals that it is
considered unwise to reprint them.
After all, the real old-timers—such as
the aforementioned-—are the ones which
made history, and which gave the ex-
perimenter of those days the real thrill.

Of course, the story would be incom-
plete if we were to leave out the circuit
of the newest modern receiver, with all
refinements such as A V.C,, A.F.C,
pushbutton tuning, visual tuning in-
dicator, ete.. ete. Radio circuits have
traveled a long way in 50 years, and the
final diagram (the RCA model 811K,
shown below) tells the story better with
one illustration than could mere words.

Here they are,—all On Parade! How
many of them do you remember. and
how many have you tried out in your
time? What fond reminiscences they
bring back as we look them over!
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The wireless stations recalled in this article will undoubt-
edly bring up fond memories to every old-time operator.
The names of the “ops” who operated these stations in the

Glnce oy (5F) =2
Transmillon.

g Hoom, abou

old days may no longer be remembered but the service they

EFORE wireless came about,
when a ship left land it was
never heard from again until
the day it returned to the
same port, unless some other
ship brought in news or
tidings, or perhaps even some
mail exchanged in mid-ocean. When
wireless came along that piecture was
changed, since its first adaptation was
for ship-lto-shore communication al-
though some of the first stations were
intended to replace the telegraph and
trans-Atlantic cable in the art of com-
munication.

The first commercial wireless station
was, naturally, DMarconi’s, and was
evected in November, 1897, at Alum Bay
on the Isle of Wight, England. The sta-
tion employed an antenna consisting of
wires stretched between masts that were
120 feet high, and many messages were
sent from this station to an experi-
mental station located on a steamer.
These tests were designed to show the
feasibility of ship-to-shore communiea-
tion, and the first record of a paid-for
message by wireless was made in June,
1898, when Lord Kelvin came to this
station and sent a message, for which
he paid, to another station at Bourne-
mouth, approximately 14 miles away,

From then on, ship and shore stations
were installed rapidly, and we find Mar-

coni’s company interested in spanning
the Atlantic. With this in mind, he had
already installed (in 1901) a powerful
station at Poldhu, Cornwall, England.
It employed for an antenna system
20 masts, each 200 feet tall, arranged
in a circle 200 feet in diameter. After
it had already proven that it could
reach ships far out at sea, Marconi
then traveled to St. Johns, Newfound-
land, and after some experimental work
was able to hear the letter “S” (3 dots:
“. .. ") transmitted by Poldhu. Other
difficulties arose, and it wasn’t until
1902 that Marconi was able to return
to the North American continent to
erect his station for trans-Atlantic com-
munteation. When he did, he selected
Glace Bay, Cape Breton, Nova Scotia,
and on December the 17th of that year
the Governor-General of Canada and
the King of England exchanged greet-
ings through the facilities of these two
stations.

These were the forerunners of com-
mercial ship and shore stations to which

wireless operators were destined to
listen eagerly for communications,
press, instructions, weather reports,

etc. In the United States, between 1904
and 1908, the United Fruit Company
found it advisable {0 erect a number
of shore stations so ‘“hat its fleet of
steamers traveling to southern climes
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rendered and the role that these stations played in the days
when they constituted the single meagre ethereal thread
which permitted contact between ships and distant shores
will always remain alive and vivid to all seagoing operators.

MODEL CF MARCONI 'S FIRST Wi
TRANSMI.TTER ABDUT 1896. -
=

could be contacted at will. These early United Fruit sta-
tions were located at Limon, Costa Rica and Boceas del Toro,
Panama. Before 1908 this company had added more shore
stations located at Nicaragua, Cuba, Guatemala, Louisiana,
and Swan Island in the Caribbean Sea. In 1904, de Forest
installed 5 large Navy shore stations at the following loca-
tions: Pensacola, Key West, Guantanamo, Colon (Canal
Zone) and San Juan (Porto Rico).

Arlington (NAA) didnt go on the air until February.
1013. although the installation was started in 1909, Its first
signals were made by a4 100 kw. spark transmitter of Fessen-
den design, but this was replaced shortly afterwards by a
30 kw. “are” transmitter which was much more efficient.
From then on, arc transmitters were preferred hy the Navy,
and Arlington results were the eriterion. The EitTel Tower
station (old “F'L"), in Paris, began its transmissions in the
latter part of 1912 and Time Signals from this station were
transmitled regularly.

LONG-WAVE STATIONS

An interesting point, with which only real old-timers would
be familiar, is that many of these aforementioned stations
operated on extremely low frequencies or very high wave-
lengths, although the hest results are obtained today in the
opposite direction, i.e., ultva-highfrequencies or low wave-
lengths.

Arlington, or NAA as the veteran wireless operator would

——t
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refer to this station. for instance, operated on a wavelength = Py '*_‘ o .

of 6,000 meters. Eitfel Tower. or FL, operated on a wave- | LT

length of 10,000 meters; Nauen (Germany).or POZ, operated - s \ s

on 12,600 meters, and NSS (Annapolis, Md.) operated on a - - e

wavelength of 16,900 meters or approximately 18 kilocycles \ = B Juidely

—a frequency now considered on the fringe of the audio AR v . |
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The author of this article, who has
been successful in predicting radio’s advances
since the days of Guglielmo Marconi,

here surpasses

R TR T T T T e L L L L e T T L L L HUGO

"]0 much has been written about
the supposed future of radio
that forecasting often be-
comes a commonplace gesture,
and frequently the predictions
are no longer taken seriously
either by the radio industry
or by the public.

I have never taken any particular
pride in all the many predictions which
I have made in the past (many of
which have come true) because, after
all, others could have done the same
thing if they had thought long enough
about the subject, and logically plotted
a curve of the future. Such predictions
are not as difficult as it might appear,
nor are they particularly miraculous
cither. Any industry, and science in
particular, always follows a well-
planned path which can be predicted

LULAH
RATDH

No sound will be heard an inch from the receiver!

with fair accuracy by almost anyone
who takes the trouble to do so.

Radio is no different, and what prog-
nostications 1 have made in the past
were always based upon actwal needs
of the industry; that is the only reason
why I have lived to see the fulfillment
of many of my predictions.

What I have te say in the following
paragraphs follows along the same
plan, and while some of the ideas may
sound impractical at the present time,
remember that many of the other pre-
dictions which I made sounded equally
foolish and preposterous when I made
them.

As 1 have stated hefore on many
occasions, radio is still in its carliest

590

infancy. As a matter of fact, the entire
art remains extremely crude. Perhaps
in 100 years or so, radio will really
become a great art, which it certainly
is not today.

Many problems remain to be solved
because most of the instrumentalities
which we use in radio today are ex-
ceedingly infantile. In other words, I
deliberately make the statement that
radio still is in the cradle, and the lusty
young infant has not as yet started to
crawl, let alone walk. To be sure, we
have advanced a great deal in the art.
but not more so than a six-months-old
infant has progressed along the road
toward manhood.

While we have made some progress
with interference between stations, and
those that overlap, much remains to be
done. While we think that today’s sets,
particularly those of the superhetero-
dyne variety, tune sharply, the next two
decades will show a complete revolu-
tion in this phase alone. Radio will not
be satisfactory until the day
there will be no cross-talk between
stations themselves, and even no hetero-
dynes from distant stations operating
on almost the same frequency.

It is quite likely that our entire ideas
as to tuning will be thrown overboard
twenty vears hence, and that we will
use entively different means to accom-
plish tuning. The day may come when
we will use neither the present type of
tuning inductance nor today’s type of
condenser. Indeed, we may not use
inductances or condensers at all in the
present accepted sense of the word.
While we have made headway in the
elimination of man-made, as well as
natural. static, we have done so at the
expense of power. In other words, we
have increased the watts output of
our radio stations in the firm belief that
by having great enough power. the
emitted signal from the station will be
sufficiently strong to override and blot
out whatever static theve is. This is
akin to shouting at the top of our
voice in order to make a partly deaf
man hear us, when it might be much
better to otherwise devote our energies
to improving a man’s hearing, and then
converse in a normal tone of voice.

In other words, the power of the
broadcast stations has lulled our radio
engineers and designers into a mental
state wherein many think that the
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when

problem is really solved when, indeed,
experience shows that real engineering
work has to be done in the radio set
itself by means of filters or other de-
vices. The very fact that our radic sets
are beconiing more sensitive all the

No matter where you may be, you will be reached—

time makes a crying need for noise
elimination not only out in space. but
within the sect itself, because we have
not only noises from static but from
within the tubes. All of these problems
deserve much more attention than they
get today.

Our broadcasters are spending untold
fortunes on the very best of programs,
and the finest music that was ever
heard on this planet. So when we listen
to a Toscanini concert it is the height
of absurdity to have such a program

r
MOLECULAR
W IBRATODR

Learn while you sleep. in your radio receptor bed!
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his former achievements by stating

along what lines the ramified art of radio will

develop

in the not-so-distant future of the

industry.
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marred with all sorts of noises which,
believe it or not, will no longer be heard
in a radio set 25 vears hence. It means
that new prineciples and new discoveries
will be made to slay the monster—Noise,

and I have the firm belief that the time

—through micro-wave broadcasting and pocket sets!

will come when we will really have
noise-free radio receivers.

This brings us to the radio set itself.
We are now going through a curvious
evele of development. When we had no
loudspeakers we bemoaned the fact
that we had to sit at our sets with
headphone receivers clamped on our
ears. Then when the loudspeakers
finally freed us from the head gear,
bedlam was let loose in an otherwise
quiet world, and the thing for which
we wished so ardently has now become

Your watch-size pocket receiver will be self-powered!

RADIO-CRAFT for MARCH,

an annoying pest which again threatens
radio because not everybody wishes to
listen te a radio set going at full blast.
As civilization advances our nerves are
getting more and more jangled and
what we really want is a “silent” radio
recciver. In other words, we want a
radio set which we can enjoy personally
without arousing the entire houschold.
Then too, we may wish to listen to pro-
grams in bed when we are ill, or other-
wise without annoying others in the
room. While it may be said that some
progress has been made along these
lines, still it goes right back to the ear-
phone, which does not solve the problem.
Thus we may have a telephone receiver
in our pillow and we listen to the music
in this manner, although this is old
stuff because it was done long before
the advent of the loudspeaker.

There are, however, other ways of
getting the music and sounds to our
inner consciousness without taking ad-
vantage of loudspeakers and telephone
receivers, There is such a thing known
as moleenlar vibration. 1 can see in the
future, furniture such as chairs or beds
wired with a special apparatus or in-
strument which will give off sonorous
sounds the instant one touches the chair
or the bed mierely with the ingertips.
The idea here is to recreate sound in
the bony structure of the human skele-
ton in such a manner that no one ex-
cept the person making contact will
hear the sounds. Anvone standing even
one foot away from him will hear noth-
ing. The method which T have in mind
is not an electromagnetic sound repro-
ducer working on the princivle of the
osophone which 1 patented years ago,
which again is nothing but a special
telephone receiver. Rather the method
which 1 have in mind is purely ntole-
cular. Years ago 1 witnessed some ex-
periments where I saw an electric motor
speak and talk by molecular vibration.
There were no diaphragms, no vibrat-
ing armatures of any kind, but the
sound was produced by means of mole-
cular vibration.

When radio manufacturers adapt this
principle, we will be able to c¢njoy radio
as we have never been able to enjoy it
before, and at the same tinie we will
not annoy others when they wish quiet.

Many years ago [ imagined an in-
strument which I termed the Hypnobio-
scope. This fanciful instrument was
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supposed to teach the student while he
slept. Much to my surprise this idea
is already being utilized to teach stu-
dents the code when asleep, even though
they could not learn it when awake.
(See article entitled “Predictions and
Fulfillments” in this issue.) The time is
not far away when this will actually
come into universal use, and again by
means of the above-mentioned mole-
cular radio sound transmitter. By that
time broadcast stations will give special
programs at night, and stations will
vie with one another to give important
instruction, whether it be languages,
mathematics or history, during the
hours from 12 M. to 5 in the morning.

We will not need to wear head re-
ceivers or, in fact, anything at all, yet
the radio program “connected” to our
beds will be transmitted to our inner
consciousness with sufficient volume—
but not too much volume—to avoid
awakening us. As I pointed out before
in connection with the Hypnobioscope,
the human mind is unusually recep-

Television spectacles will show 3-dimensicn images!

tive while it rests, and while one sleeps.
Indeed, the “learn while you sleep”
method proved itself at the Pensacola
Naval Training Station, because stu-
dents who never could learn the code
while awake, found it simple while
asleep.

Thus, in the future, you will find that
our knowledge will be tremendously
increased by the “learn while you
sleep” method, via radio. Indeed, it
would not surprisc me in the least if

(Continued on page 613)
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N his writings over a period of
more than 30 vears, Huga
Gernsback, editor of FRadio-
Craft, has foretold a number
of important trends in various
scientific fields. Not all of his
predictions, of course, have
come to pass, but an astonishingly large
number have—particularty in the radio
industry. In fact, one mayv examine al-
most any phase of broadeasting as we
now know it. and trace it back to some
prognostication made hy Hugo Gerns-
back in the davs before “wireless” had
become known as radio.

Perhaps the earliest editorial record
of an i1mportant Gernsback predietion
appeared in the February, 1512, edition
of his magazine,Modern Electrics, which
he published and edited at that time.
In it he foretold, with incredihle ac-
curacy, the provisions of the First Ra-
dio Aet, a law which was not passed by

o e Vs

To Disconrage i
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station should also be Fegulated fa order that
only warc lengihe from a few melres up
10 200 could be used. Wave lengths ol from
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be allowed to use, but they could uie any wave
[ienath above 100 1 this is done, all inter-
( ference with Government, a3 well 33 cammers
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An editor who lakes his occupation seriously is in position

to dispense lo his readers largesse in the form of prophecies
upon which foresighted persons may capitalize. By observing
world-wide technical trends and noting public reaction to
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the Senate until May 7 of the same vear.
In fact, the bill included all the major
recommendations made by Mr. Gerns-
Lack in the previously-mentioned article.
That is either a remarkable coincidence,
an uncanny ability to foretell the future,
ot Mr. Gernshack virtually dictated the
bill. Compare his words with those of

the Wireless Act:—
Mr. Gernsbaeck suge-
gested:

“There should be a
bill passed re-
straining the ama-
teur from using too
much power, say
anything above 1
K.WwW.

“The wave length
of the amateur
wirelessstation
should also be

regulated in order

Work Would

Section 15 of the
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luimenge usefulness alone will

II. GERNSBACK.
Rusiness Manaerr Wireless Assotiation
o Americn Editor Modern Eleetries
New Yark Mareh 22, 1912

ne
positively find 2
es without doubi

than that of the present telephone  An
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£

that only wave
lengths from a few
meters up to 200
could be used.
Wave lengths of
from 200 to 1,000
meters, the ama-
teurs should not be
allowed to use, but
they could use any
wave length above
1,000 , . .7

two hundred
meters or a
transformer in-
put exceeding one
kilowatt except
by special au-
thority of the
Secretary of
Commerce and
Labor contained
in the license of
the station . . . ."”

Save for the use of the waves in ex-
cess of 1,000 meters, the bill included
all the provisions preseribed by Gerns-

back,

But while that gentleman looks upon
this as his outstanding achievement in
the field of radio prognostication, it is
by no means his earliest nor, to the minds
of some others, his mest astonishing.

His predictions, indeed, niuy be traced
back to as ecarly a date as May, 1909,

when, in Medern Elecirics, ha

station

»

before he
tached to

>alled

February,

{4) The idea

for

science-fiction
commenced in the April, 1911,
issue of JModern Elecirics, he
narrated the adventures of a
character—**Ralph
—who was imagined to be liv-
ing in the year 2660 A.D, The
instalment in the June issue of
that year carried the following:

“He soon went to bed, but

leather head-band with
temple plates . . . .
for
and told him to ‘put on’ Homer’s
Odyssey for the night . , . .
The butler . . .

.+ .. 4 narrow box .

{I}) The famous
1912, suggesting the provisions
which subsequently were to become the
first Radio Act, {la) Published 4 months
later, this tells of the passage of the Act,
virtually as outlined in the editorial. (2) A
plea for the rights of the amateurs by Mr.
Gernsback, published in the N. Y. Tiutes
of March 27, 1912, {(3) '"Learn while you
sfeep’” method predicted in cover painting
illustrating a Gernsback article featured
in December, 1921, Seience «nd Invention.
in use at the
Training station at Pensacola, Florida, in
1922, to teach code to student operators.

foretold the possibility of chain
operation—and
was in the days before broad-
asting  existed as such, let
alone chains,

Nor, for that matter, were
the prognostications of Hugo
Gernsback
austere editorial.

that

confined to the
In a serial
story, which

124C41+"

fell asleep he at-
his head a double
metal
He then
his faithful butler

took down
... From

Gernsback editorial of

U.5. Naval
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existing facilities he is able to offer tangible and workable
suggestions by which everyone may profit. Hugo Gerns-
back, whose liberality in suggesting worthwhile improve-
ments in the radio field is unequalled, is one such editor.

N—— . WAV
e (e L M R e e (—— W

this he extracted a large but thin reel on
which was wound a long, narrow film.
This film was entirely black but for a
white transparent wavy line running in
the center of it . . .. He introduced the
end of the film into the Hypnohioscope
+ + + » wWhich transmits words direct to
the sleeping brain in such a manner
that everything can be remembered in
detail the next morning.”

So wrote Mr. Gernsback in his fiction-
al story. He repeated this prediction,
somewhat more seriously, in an article
which was featured in the December,
1921, issue of Secience und Invention.

Then, in October, 1923, Rudio News
carried the startling information that
Gernsback’s prediction had come true,
for it printed an article by J. N. Phin-
ney, Chief Radioman, U.S.N., in which
the practical application of the idea
was described. Mr. Phinney had ac-
quired rapidity in code by sleeping next
to a telegraph sounder. In 1922,
he had conducted tests, sending
code to 12 sleeping students
who wished to learn radio. The
students wore, while they slept,
aviation-type helmets contain-
ing headphones. The tests were
conducted for some period and
all reported improvement. The
“Hypnobioscope”, which Mr.
Gernsback had conceived, had
become an actuality—without

market existing for a small (send-re-
ceive outfit that can be put into a suit-
case and which works on 6 dry-cells. Why
does not someone invent it?”’; (2) “Then
there are our good old telephone rve-
ceivers. Year after year, we have been
using them, whereas it has often been
pointed out that we re:lly do not want
them because they tire our heads and
cars, and are unsightly and very inef-
ficient.”; (3) “Why must we receive by
ear? Why not, for instance, by sight? It
can be done, and at least as efficiently as
by ear.” The proof that these predic-
tions were well foundec is borne out by
(1) the portable transceivers of today,
(2) the loudspeaker, and (3) the oscil-
loscope or “Tuning Eye” indicator.

In June of 1920, this magazine became
Radio N ews, the publication from which
the following predictions are taken, un-
less otherwise noted.

The July, 1920, issuc contained more

waiting for the year 2660.
either!
In the Flectrical Faperi-

menter of December, 1918, he
predicted that wireless signals
would be heard around the
world, and in July, 1919, in-
augurating his Radio Amatenr
News, Mr. Gernshack asserted
his faith in the future of radio
in America; then in the last
issue of that publication, before
it became Radio News, he
brought up three extremely in-
teresting points, for in the May,
1920,1ssue, he wrote editorially:
(1) “There is a tremendous

(5) Station networks, as predicted in
Modern  Kleetries for May, 1909, and
sketched in September, 1914, (8) An
example of the modern network, as shown
on a N.B.C. map for October, 1937. (7)
A US. Army photo of a 1912 plane,
with radiotelegraphy, as predicted. (8) A
United Air Lines plane, with an elaborate
phone installation, as Mr. Gernsback fore-
told. (9) In January, 1922, he predicted
the development of sets housed in console
cabinets; this one was advertised 7 months
later, (10) Previously he had called for
smaller models; this 1938 midget is the
answer to his prediction of {921,

RADIO-CRAFT
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than one such suggestion, For example,

Mr. Gernsback wrote, “Twenty-five
vears from now our long-distance sta-
tions will be operating with compara-
tively small power . . . . It should be
possible in 1945 to telegraph 12,000
miles . . .. with a power which does
not exceed 'z k.w.” This is borne out in
the results achieved by numerous ama-
teur short-wave stations. He also wrote,
“And one of these days, we will wake up
and find that some genius has made it
possible for us to see actual radio
waves,” The present-day cathode-ray
oscilloscope has done that. He also said,
“One of the coming wonders without
doubt is radio movies.” Although Mr.
Gernsback had spoken of television
many years earlier (indeed, he is cred-
ited with having coined the word in
1909) when he said it would be possible
to transmit images “without using nu-
merous wires”, this seems to he the tirst
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suggestion to bemadeof televized movies,

In the September, 1920, issue, after
having discussed radio concerts, Gerns-
back went on to say, “Why cannot seme-
one go after the Presidential candidates
and invite them te make a speech via
radio thru a powerful telephene appara-
tus in the near future. With proper ad-
vertising and with the proper entev-
prise behind such a scheme, it certainly
should not cost a great deal to do. The
people of the United States . . . . would
et a chanee to listen to our candidates
in a very novel manner,” This was a
follow-through on an earlier idea, which
Gernsback had expressed in Jlodern
Electries as early as September, 1916,
when he suggested that it would be a
fine thing if President Wilson would use
the radio to address all the United
States simultaneously. The collator won-
ders if Mr. Gernsback, around election
time, cver regrets his suggestion of
1920.

When midget sets and loudspeakers
were virtually unknown, in February
of 1921, Mr. Gernsback predicted that
by 1931 there would be compact radio
receivers which would include one or
two stages of audio and said that
¢, . .. the sounds will come right from
a horn similar to our phonograph to-
day, only built along miniature lines

{11) A 1912 Pierce-Arrow limousine, equipped with electro-telephonic com-
munication from tonneau to chauffeur's seat—an early forerunner of auto-radio.
{12) Instrument panel of modern Ford asutomobile, showin
of present-day auto-radio receiver as installed in this make of car. (13} An
old Bristol loudspeaker, of a type then considered one of the best possible
to produce, Gernsback wrote that larger diaphragms were needed, especially
for faithful reproduction of bass notes; a short time later, manufacturers were
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.« » . The small outfit is {ie thing and
we cannot urge manufacturers (too
strongly) to pay attention to this
phase.”

The following month he foretold the
end of spark transmission for amateur
operation, saying, “Have you cver
stopped to think how elear the nightly
ether would be if all the amateurs weve
using radiofone equipment instead of
wireless telegraphy . . .. The writer
Lelieves that the radiofone, as far as
the amateur is concerned, is the right
way out.”” While amatcurs still use
LC.W. as well as C.W., they have dis-
continued spark transmission, which
was what Mr. Gernsback had reference
to.

In May he clarified the point some-
what in an article which concluded:
“Sooner or later we will be forced to
give up our spark stations and operate
on C.W,, and this is as it should be. The
sooner we amateurs realise this, the bet-
ter it will be forus . .. .”

The  condenser-type loudspeaker,
which flourished for a brief while, was
prognosticated by Gernsback in October,
1921, and the following month the trans-
mission of newspapers by facsimile was
suggested. Eight yvears later the present
collator actually did this for the New
York FEwvening World, sending *“the

dial and controls
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marketing speakers with 3-foot diaphragms,

tube. The 1938 Philco receiver {14) uses the tube he had described, as
other present television sets which are designed for home use.
short-wave radio therapy, as foretold by Gernsback in a 1924 editorial.

printed page, type, pictures and all, in
less than a half-hour,” just as Mr.
Gernsback had predicted would be done.

One prediction, made in an editorial
written for December 1921, seems par-
ticularly important, Mr, Gernsback said,
“We can not expect the future wireless
radio enthusiast to buy the parts of an
outfit and put it up himself . . . . What
he wants is a sort of ‘radiotrold’ that is
all connected up for him and, with a few
intelligible instructions, can be used as
casily by the young hopeful as by grand-
dad . . .. All we require is a nice cabi-
net which contains all the instruments
readily put up. In front there should be
a knob that could be turned for any de-
sired entertainment, such as jazz, lec-
tures, good-night stories for children,
grand opera, ete. ... . " Remember, we
had no complete radio sets or consoles in
1921,

Mr. Gernsback opened 1922 with a
prediction in the January issue of Ra-
dio News, saying, “In 1922, we may
safely predict that millions of homes will
have their radio receiving sets right in
their parlors . . . . The ‘radiotrola’ of
which we spoke last month will come
into its own. The latter for the time be-
ing will eclipse, or put into the shade,
its predecessor, the Victrola and the

(Continued on page 610)

(14); an Ensco wall-model is
shown. (I5) The Jenkins televisor of 1931 used a Nipkow-type pinhole disc to
scan the plate of a neon tube, the image being viewed through a magnifyin
lens, Gernsback suggested that this be replaced by a Braun (cathode-ray

do most
(17} Modern

for MARCH, 1938
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NEW CIRCUITS
IN MODERN
RADIO RECEIVERS

The details of the modern radio receiver cir-
cuits that make them '"different’ from pre-
vious designs are illustrated and described
each month by a well-known technician.

F. L. SPRAYBERRYIIIllllllIlIIllllHIIIIIlllIIIIIlIIIIIIIIIIII!IIIIIIIIIII"INO- 6

(1) NEW INPUT DISCRIMINATOR CIRCUIT

General Electric Model F-135. An LF. signal voltage is
developed across the circuit tuned by €30, Fig. 1A, from the
plate coil of the last LLF. amplifier. This voltage is applied
to both diede plates of the discriminator detector *in-phase”,
from the electrical center of the coil each end of which
attaches to one diode plate. With the I.F. trimmer €31, an
LF. tuned ¢ircuit is formed between the plates. The diode
loads, however, do not have similar impedance values as one
(the A.V.C. and signal load) is practically a pure resistance
while the other (the AF.C. load) is largely capacity
reactance due to C57. This latter impedance being lower
than the former one. more current tends to flow in the
upper-half of the coil than in the lower-half. Thus, the
upper diode plate voltage changes more with the signal than
the lower one. This difference in diode plate potential gives
rise to a series resonant current in the diode input tuned
circuit, which results in a voltage of resonant frequency
being fed to the plates out-of-phase, The shift in phase,
of the “in-phase” signal voltage to that of the “out-of-phase”
voltages as the signal frequeney varies, ereates the A.F.C.
voltage 1n the customary fashion.
(2) SET USES A.C. OR BATTERY SUPPLY

RCA Model 835B7T6. Use this set as a 110-volt, A.C.-
operated home receiver or simply plug it into a vibrator
power supply operating from a 6-volt storage batterv.
From the conventional A.C. power unit are brought leads
as in Fig. 1B, to a 7-hole socket mounted on the left-
rear of the chassis. The vibrator power supply unit is
separate and is provided with a eord and plug which plugs
into the socket for battery operation. Its plug pins are
identified in Fig. 1B by numbers corresponding to those in
the receiver socket mounted on the receiver chassis. It will
be observed that the same controls are used for either power
supply.
(3) FEEDBACK-TYPE TONE CONTROL

PPhilco Model S-1526 (Automotive). Control! of the ampli-
tude characteristies of the A.F. amplifier within the audio
spectrum for voice and musie, is accomplished without the
sacrifice of an overall signal reduetion by the means shown
in Fig. 1C. In position 1 of the tone control switch TW, the
audio respense is essentially “flat” and extended appreciably
at each end (low and high frequencics). It is actually rising
slightly at either end. In position 2, the low frequencies are
attenuated to a satisfactory extent and in position 8, the
high frequencies in addition are attenuated. The average
center part of the spectrum (around 400 cycles), however,
remains at the same level throughout. A low-pass filter 1.-C
is used in the speaker voice coil circuit so that extremely
high frequencies beyond the control range will not be
reproduced.
(1) NEW PHONOGRAT'H CHANGEOVER

Stewart-Warner Models 1821 to 1829. To insure that the
radio signal is completely eliminated when set for phono-
graph reproduction this circuit (see Fig. 1D) disconnects
the l1st-detector und LI, sereen-grids, and the signal-diode
plate return. In this way, the input section of the receiver

(Continned on page 60Y)
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(Photo—Westinghonse)

Drs. Marden and Beese make photoelectric test of

high-pressure mercury arc, brighter than the sun

(1,100,000 candle-power to square inch}. Observe

water-cooling tubes. It is expected to give large-
screen television a boost.

{Photo—W. E. Shrage)

Movable speaker for Berlin theatre capable of

handling 1,000 watts is largest hi-fi unit in world.

It weighs a ton and reproduces faithfully from
10,000 down to 40 ecycles.

New streamlined “'Rocket'’ trains, covering the mid-West at 70 m.p.h., have
radio built into their light stainless-steel coaches, diners and parlor cars.
The set {upper-right insert) is in diner. One speaker is shown over coach door,
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RADIOFFICIAL
REGULATIONS
Nice

EETING in

M (France) last month
(it’s a nice place to
meet in) the Union Internationale de
Radiodiffusion, which deals with Euro-
pean broadcasting, voiced the difficul-
ties of continual interference on that
crowded continent of none too amicable
independent nationalities. As to un-
wanted interference, directional an-
tennas are helping to reduce that. It
was recommended that a program of
exchanging broadcasts of chimes for
New Year’s, 1938-’9, be extended to fur-
ther interchange of records. And it was
voted unanimously that the European
public would not be satistied with the
idea of advertising-sponsored programs,
instead of making payment for their
programs in the form of set licenses.
(Two American broadcast networks

were represented at the meeting.)

The Federal Trade Commission, lay-
ing down regulations against mis-
representation in radio sales, allows a
540-18,000 ke. set to be advertised and
sold as “Limited All-Wave.” It also
clamped down last month on a ‘‘radio
metal lecator,” and required the ad-
vertiser to cease representing that it
could “distinguish hetween metals such
as gold and silver.”

The F.C.C. issued an order requiring
owners of airplane radio equipment to
have station licenses, and to have the
frequency checked periodieally at au-
thorized laboratories. Further, after a
long hearing, it last month suspended
from practice an attorney for filing be-
fore it the applications of “dummy
corporations” seeking station licenses. A
similar position was taken by the Fed-
eral Court of Appeals, D.C,, disapprov-
ing incorporation to hide ownership of
licensees.

I'hoto—Rnck Island Lines)

RADIO-CRAFT
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matically, to fixed H.-F.

At a meeting in Chicago of those in-
terested in “‘educational hroadcasting”
last month, F.C.Commissioner Payne
observed that “PProgram standards must
be raised,” and that this would be im-
possible if left to broadcasters, appeal-
ing to the masses. Rebuttal by Merrill
Denison said that radio cannot “inflict
again a high school and college course
on listeners.” (Many groans are heard
from British listeners about educational
programs of B.B.C.—and none from
listeners in other European states
where they take what the government
thinks is good for them, and like it.)
Controversy will undoubtedly continue
far into the century.

Regulations reported last month by
U.S. foreign trade bureau include: Cuba
prohibits radio sets in husses, public or
private; Turkey requires purchaser of
set to be given “prospectus” and dia-
gram, copy of which is filed with gov-
ernment. Sydney, Australia, lighting
service equips 42 service vehicles with
2-way telephone service. Each carries
also emergency signal device on trans-
mitter to acknowledge message, or re-
quest vepetition, when voice cannot be
heard at central or receiving relay
stations.

The competition of foreign languape
broadcasts by different powers seeking
to spread propaganda to colonies and
partisans in other nations was admitted
by the British Empire when the B.B.C.
announced, last month, it will bread-
cast in Spanish and Portuguese to South
America and in Arabic to the Near
East. “Not in German and Italian as
vet.” And in this country, two stations
in a large city, which had been keeping
on different languages at the same hour,
severed diplomatic relations and con-
centrated on Yiddish freni 8 to 9 p.m.

Japanese government installed am-
plifiers on electric trains, with loud-
speakers to inform passengers of sta-
tion stops, etc. Novel feature of an-

{I’'hoto Tell Teiephone Laboratorics)

At Point Reyes, Calif., this station keeps continuous watch for'frans-Paciﬁc
messages on 22 channels. The radio receivers are alternately switched, auto-

amplifiers.
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ST I I

IN REVIEW

Radic is now such a vast and diversified
art it becomes necessary to make a gencral
survey of important monthly developments.
RADlO CRAFT analyzes these developmenfs

d here presents them in review.

T T T T O T T T T T LR TETEL

nouncement last month is that “it will
be especially useful in case of accident
or air-defense maneuvers” when lights
are turned out to avert bombing.

TELEVISION WAITS
ON STANDARDS

UMORS last month of
R television licensing
caused inquiry, and the
following definite statement from the
office of the I'.C.C. was received by
Radio-Crajt: “So long as there are no
radiations or violations of the experi-
mental and non-commercial status of
co-axial cables and television broadeast
stations, the Commission has no juris-
diction. Though future activity cannot
be predicted at the present time, it
would appear that commercial television
will not be practical until some form
of standardization is adopted. No appli-
cations have been filed for a commercial
television authorization; and no action
will be forthcoming (from the Commis-
sion) until there is a satisfactory show-
ing that television is ready to be pre-
sented to the public.”

Something like the general idea of
television—direct sight of impulses—
is provided in a patent (No. 2,101.139)
issued last month to Clarence W.
Hansell and assigned to RCA. Tt pro-
vides a viewing screen covered with
copper sulphate, in a moist atmosphere;
which turns white when ultra-short
radio waves impinge upon it, either
by reflection or direct from a trans-
mitter. Thus, it s proposed, a ship
or plane may be seen through jfog
or darkness! It does not appear how
practical the device is, in its present
state of development.

Ship reception of television signals,
considered in the light of present medi-
cal service by radio from shore to ship,

Television set in the Cecil (Strand},
and grill),

Department (they would!).

RADIO-CRAFT for MARCH,

high-class London
entertains customers in mid-evening. Problem of enter-
tainment tax will probably next be raised by the Internal Revenue

caused proposal last month by Rey-
nolds (London) that it may yet be pos-
sible to enable a doctor to sce a patient
at sea, and (even mwore practicable) to
illustrate by action the operation or
treatment which he recommends a sea-
man’s companions to administer in an
emergency. Even appendicitis opera-
tions have been performed on radio ad-
vice; but how much better if they could
be first illustrated to the amateur
surgeons.

Televised news service appeared
commercially last month, when Peck
Television installed a receiver in Jack
Dempsey’s (popular N. Y. restaurant)
demonstrating mirror-scanning of sig-
nals {ransmitted over leased lines.
Letters 4 inches high run across a

screen, giving about 60 words a min-
ute, and can be read 75 feet away. Plan
is to install receivers where news bul-
letins, etc., are wanted in public places.
Master

tape is typed at transmitter
(Continued on paye 648)

o .-.v_—u-_—l-; —a
)

{Choto—Globe)

Unveiling a granite monument at Poldhu Cove,

Cornwall, England, to commemorate sending of

first radio message across the Atlantic on Dec. 12,
901, by Marconi and associates.

(Photos—NBC, by Willlam Haussler)

Last month's all-fashion demonstration of television at studios in Radie City, New vork, was made

before stylists, designers, fashion writers,

Right, radio equipment of "airplane
hotel” ship Friesenland, stationed be-
tween the Azores and South America.

(l'nolo Glohel
"pub" (bar

Abave,
crane used to hoist planes

course-guiding

1938
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and store executives.
but of televisibility of various additions to costume and coiffure.
glittering powder (''star-dust'’) and rosettes to the

the Friesenland's catapult has

It was a test, not only of television,
Here we have an cxpert applymg

"mannequin’s’ hair.

% Any of 6 all-W. and
& 5.-W._ receivers can
be operated from
any desk, ccwermg

{I'hotos--Rhrage)
into the air; note
equipped also  with

just thrown a plane
out of the sea. The ship is
radio transmitters.
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CHASSIS NE1
F:
TLI NER

ll CHAS SFIE NeZ
| LE
d AMPLIFIER

CHASSIS N23
AF
AMPLIFIER

CHASSIS N4

POWER
PACK

Fig. K. Front view of all chassis of completed 30-Tube Sef.

SPECIAL NOTICE

S mentioned in Part I of this series Redio-Craft has made arrange.

ments to have tested and repaired nithowt charge any Radio-Craft
Super.Deluxe 30-Tube Radio Receiver, built in accordance with the
instructions given in these articles and wsing only the specified compo.
nents, which fails to function correctly {The constructor though must
pay shipping charges both ways.}). However, custom-set builders who
fee! qualified to make substitutions and who then encounter trouble, may
also have their sets checked in the event of faulty operation: the cost
to the set builder in this instance will be the cost of shipping plus a
nominal charge for making the necessary tests and repairs and for such
replacement parts as may be necessary to effect perfect results. You
can't lose!

SPEAKER CABINET, INFINITE BAFFLE S'X3'X2° OR 4X3K2
USE 5x3. CAHINET WITH 18" SPEAKERS
USE 4'x3 CABINET WITH 12" SPEAKERS.

TE:A 6'%12" REC-
TANGLE OPENING

Fig. 17. Constructional data for the infinite-baffle cabinet housing the 2 speakers.
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HOW TO MAKE THE

RADIO-CRAFT
SUPER-DELUXE

30-TUBE SET

Here, at last, is the concluding chapter on
this superlative receiver, dealing with the
loudspeaker system and the construction of
the framework of the complete 4-chassis
assembly. Radio-Craft will be pleased to
receive reports from readers who built this
receiver in easy stages as described.

TN T OO OO AT ATOOE ASRRRRR R AR 12110 PA RT VI

N THIS, the concluding instalment of the series of articles,
we will describe the construction of the rack frame which
houses the 4 chassis. At the time of going to press, the
special infinite-baffle cabinet was not completed. Inasmuch

as the speaker, or speakers used, will vary with the require-
ments of the builder, we give in Fig. 17 the dimensions of the
loudspeaker cabinet (which is separate from the receiver
cabinet) which we believe to be the best. The dimensions can
be scaled down to suit the size which the builder requires.

In any event, the cabinet will be better, acoustically, than
a flat baffle of equivalent front area.

The rack frame was built open all around (see Figs. K
and L) in order to show the construction and placement of
the shelves. Vencer panels may be affixed to the front and
sides, if an enclosed type of rack is desired.

The first job is to prepare the base platform. See Fig. 18A
in which the dimensions are given. It is desirable to use a
solid board at least 1 inch thick. Before chamfering the
edges it is advisable to locate the area which the aluminum
rectangle will occupy on the baseboard. The aluminum
rectangle must be assembled according to Fig. 18B and
secrewed to the base platform. The upright angle girders
should next be prepared and mounted, one in each corner
of the rectangle.

Within the area of the rectangle is mounted the spacer
board. The dimensions are given in Fig. 18C. The reason
for using this board is so that the level of the aluminum
rectangle is even with the spacer, so that the Heavy-Duty
Power Supply Chassis may be slid in and out easily, without
having to lift this heavy chassis over the edge of the
rectangle. After the spacer board has been serewed down,
the shelves are ready for mounting.

The 4 shelves are all alike, the dimensions are given in
Fig. 18D. The spacing between shelves is 15 inches between
base rectangle and 1st shelf; between 1st and 2nd shelf, 15
inches; between 3rd shelf and top shelf, 14% inches. Holes
should be drilled and countersunk in the angle uprights to
accommodate the small woodscrews which hold the shelves
to the uprights.

The ornamental strips shown in Fig. 18H are screwed to
the top shelf. They may be spaced close or far apart as
the huilder desires. The shelf brackets, shown in Fig. 18G,
are mounted mext, by means of 2 small wood screws and
one self-tapping screw, which should be placed on the side
of the upright for each bracket. The platform and upright
brackets are next prepared according to Fig. 181.

These brackets are mounted on the base rectangle and to
the uprights with self-tapping screws. This completes the
MARCH, 1938
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main construction of the raek frame.
The A.C. line switeh should be mounted
on the special bracket shown in Fig.
15F; this bracket is then screwed to the
c«dge of the 1st shelf, on the right-hand
side of the framework. The final touch
is to preparve and mount the aluminum
crnament, shown in Fig. 18J. As can
be seen, it consists of 1 picces of angle
aluminum serewed together and o the
center of the top shelf.

THE LOUDSPEAKER SYSTEM

The dimensions of the bafille cabinet
are given in Fig. 17. The front and
rear panels are cach one piece of ply-
wood. The vear panel may be Y%-inch
thick, while the front panel snust be at
least %-inch thick

The top, bottom and two side panels
must also be 3;-inch thiek. The sound
track within the cabinet may be of
celotex or plain pine boards. If a
wooden sound track is used each board
should be covered with some socund-
absorbing material such as felt, hair-
wool, kapok or cotton. If celotex is used,
the various pieces should all be at least

1 inch thiek to obtain overall unifoirmity.

Two different types of external tield
supply are shown, which will take care
of practically any eombination of speak-
ers which the huilder may desive to use,
in the event that permanent-magnet
types of dyvnamie loudspeakers are con-
sidered too expensive. A small field sup-
ply which is inexpensive and vet very
good is shown in Fig. 19A. Here a 2575
rectifier is used and is capable of supply-
ing 100 volts at 100 ma., or 10 watts ol
field power. Two of these small supplies
may be used in parallel, thus operating
two ficlds, each of 1,000 ohms.

If it is desived to aetuate a 2,500-ohm
field from the same supply, only 40 ma.
can flow, producing only 4 watts of field
power. This is not really sufficient, so
the other type of supply should be used.
This is the high-voltage transformer
type shown in Fig. 19B and is capable
of supplying 300 volts at 200 ma., or a
total of 60 watts, which is enough for 3
or 4 large spea}\els The speakers which
are being used to trv out the laborator ¥
model of the 30-tube recciver are two
Utah (The Utah Radie Products Co.)
12-inch speakers,
nmodel H-12-25 (sce

..S%gg'-g‘i {RECI 2525 g+ @ I“'ig. 190) . with a
v i field resistance
CHOKE g (ecach) of 2,500
100 VOLTS, ohms. .
= _-= 10 watys, The 9-ohmn voice
s 1000- coils are parallgled
ﬁ i LD and  hooked into
| the 4-ohm tap on
110VA C-DC. - Chassis No. 3. The

~ HIGH-VOLTAGE
FIELD SUPPLY ~

e

field coils are also
paralleled, giving a
total resistance of
1.300 ohms, and
they are connected
across a field sup-
ply of 200 volts at
150 ma. giving a
field strength of 30

1OV AL watts. This gives
Fig. 19. Recommended speaker and optional power supplies. cach field 15 watts, Fig. L. Rear view. Note interconneciing cables.
a P
= 22 ~| 1PIECC REQUIRED 183 —= "% 4 PIECES(UPRIGHT
e — —————— SIZE 22'%18'x 1Y = 4 PIECES 154 —-e-—xs AQ- 15— 14k Al ANGLE ALUMINUM
5 x TR CoRNERS. ARE R REQUIRED é\"— S, Pl S A\ 1E 3 SIZE; 60, LONG
A T TN ASheD o Y i85 v . T 17)- - ' o
A Tl = ] 3 s e — ] __)
1/ o - A2 L L) 2 2 ALL H LES AR
] W L8, THIcKNESS oF Ml pLIWG0D (3000 COUNTERSUNK
ol 14k % [ BASE 157144 3 = Z z ® (N2 26 DRILL)
ig] | = | o B — ALUMINUM . = 16 —— - 6PIECES REQUIRED,
- S L HeE - P RECTANGLE &5 =
e e SCREWED z ot SHELE = = R —
i 0 BASE! < - MRD 127 2 PIECES:
e 2 ), :/2 CRAMPRAR 3 E rZEdendizixiz)
. i e ® i 2 PIECE
(A) e 5 i S (roTAELEN'cﬁ':c'hus
: 2 PIECES REQUIRED
iR [Py ) b e o |© el
) S - ) 3 5. s 5 2 T - PIE R
o3 e "“”‘,;“JMA“G i 4 FronT | B2 4 L= 1h g A AF RUOMINUM £ SOUARES
Al 19 4T s e | N 5 e 4 41%, OSO"THICKNESS
\ 6" S yaxys ANGLE | 5 RS CREAR # /-)
- s ALUMINLM, 7 >
|7 ST MERE"OF 'y o—f (l 3 T »
2 IN " - BOTH & SQUARES ARE CUT DI
| RECTANGLE k| g UPRIGHTS ) 90'\ AGONALLY"I¥ TWO, TWO PIECES i
by l L e ARE BENT 90- AND TWO PIECES 1
ol o u-,’z\ @r’—— 5 ———+ ARE LEFT STRAIGHT OR PLAIN. :
& LY ) ]
x 45 MITRE CUT 1 PIECE REQUIRED \ ] HOLE IS _DRILLED
o Lzz—-—-'lz—-"— 7% —-"25'\ CORNERS_ SLIGHTLY ALUMINUM-SIZE: 3% 2% % Vis N AFTER BRACKET
205 ROUNDED. 1% |ssHéiLc'i__:zEwED T0
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X X
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£ .t = = 1 -
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WITHIN THE ALUMINUM / L
RECTANGLE, | S8 ; b,
THE NDTCHES AT EACH b =iy
CORNER 'AR€ FOR
gER TR, | e
BRACKETS, @ Umnes @ 1 PIECE REQUIRED-ALUMINUM ANGLE I8TLONG Ya'x %!

Fig. 18, Here are the steps necessary to construct
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the rack for the 4 chassis,
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These specifications must be followed exactly if the chassis are to fit.
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Fig. A
XPD—""peanut’"” diode- XV5—"peanut''variable-
triode for deaf aids. mu screen-grid tube.

Fig B Fig. C
8la—transmitter R.F. 313A — cold-cathode
and A.F. amplifier, gas-filled multi-purpose
frequenc: multiplier tube. |t may be used
and oscillator (at 30 as a relay, voltage

megacycles). requlator, or rectifier.

IN THIS ARTICLE—

"Peanut"’ Diode-Triode
"Peanut” Variable-Mu Screen-Grid
Transmitter Beam Power Amplifier

Cold-Cathode Gas-Filled Relay, Voltage
Regulator and Rectifier

250,000-Watt Transmitter Tube
Triode-Heptode Converter
High-Efficiency Rectifier

Gas-Triede Sweep-Circuit Oscillator and
Grid-Control Rectifier

High-Efficiency Pentode Amplifier
"Carrier'" Pentode Voltage Amplifier
"Carrier” Pentode Power Amplifier
Gas-type Voltage Regulator
Filament-type Current Rectifier

500

NEW TUBES

INTRODUCED TO RADIO MEN

—IN 1937-"38

From infra-midget to ultra-giant, the 13 types pre-
sented this month cover a size and power gamut never
before encompassed in one crop of new tubes. The inter-
mediate types are of equal interest to many technicians.

R. D. WASHBURNE

I G AT G e T T T T R T T TR R T TG T TR TR

EW demands upon the electronic

field by various services have re-

sulted in the development and

production of several unusual
tubes which we here describe; more
orthodox but equally insistent requests
from radio set makers for improved
types also have been met by tube manu-
facturers whose latest designs are con-
sidered in this article.

XPD “Peanut” (2V.) Diode-Triode.
This tube—latest additien to the line of
peanut-size types previously described
in Radio-Craft—opcrates in conjunction
with the type XVS tube; A.V.C. being
fed back te the control-grid from the
diode of the XPD (shown pictorially in
Fig. A). The XVS being a variable-mu
scereen-grid tube it is thus possible to
produce a deaf-aid having A V.C., and
capable of maintaining a constant-vol-
ume output level. This arrangement
completely avoids blasting on loud tran-
sients. Curves are available from the
English manufacturer. (*)

Characteristics data on this tube ap-
pear at the end of this article in Table
I. Tube terminals are shown in Fig. 1.
Note that either of 2 base types is avail-
able.

XVS “Peanut” (2V.) Variable-Mu
Screen-Grid. Although especially de-
signed for use in deaf-aid apparatus this
tube. also shown in Fig. A, due to its
variable-mu characteristic may be re-
commended for use in small-space radio
receivers in which it is desirable to have
a variable-mu type tube in order to
reduce eross-modulation. (*)

Characteristics data on this English
tube appear in Table IL. The pin connec-
tions are shown in Fig. 1.

811 Transmitter Beam-type R.F.
Power Amplifier, Multiplier and Oscil-
lator. This is a filament type of ceramic-
base transmitter tube incorporating
new design principles involving the use
of directed electron beams. See Fig. B.

Features resulting from the use of
these principles in the 814 are that the
sereen-grid absorbs little power and
that efficient suppressor action is sup-
plied by space-charge effects produced
between the screen-grid and the plate;
full power may be developed at 30

*Most Radio mail order houses can supply this
tube if properly identified as to type, title of ar-
ticle, issue (month) of Radio-Craft and year.

RADIO-CRAFT
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megacycles. The resultant high power-
sensitivity makes this tube especially
suited for use as an R.F. amplifier,
frequency multiplier, oscillator, and
plate-modulated amplifier.

Tentative characteristics and ratings,
and maximum ratings and typical oper-
ating conditions as an R.F. power am-
plifier in class B telephony, are given
in Table II[. Further characteristics
for class C telephony together with
considerable operational data and curves
are available from the manufacturer.
Tube terminals are shown in Fig. 1.

(Data courtesy RCA Manufacturing
Co., Inc.)

313A Cold-Cathode Gas-Filled (1)
Relay, (2) Voltage Regulator, or (3)
Rectifier Tube. The overall appearance
of the 313A tube is shown in Fig. C.
(In finished tubes the bulb is opaqued
to render the glow invisible.) Due to
lack of space Radio-Craft until now has
been unable to present this most impor-
tant contribution to the electronic field.
However, and although net strictly a
“new” type in comparison with the
other tubes described in this article, it
merits special attention in view of its
application in the article, “Radio Waves
Used to Completely Control Remote
Receiver,” which is appearing in April
Radio-Craft.

As a circuit element, the 313A tube
may be used to perform as a relay, as
a voltage regulator, or as a rectifier.
Within the tube there are two conduc-
tion paths, one between the 2 control
electrodes, known as the control gap:
and the other between one of the control
electrodes and the anode, known as the
main gap.

The 2 control electrodes are coated
with an activated surface of barium
and the envelope is filled to a pressure
of several centimeters of mercury with
a mixture of the rare gases, neon being
the principal constituent. The physical
properties of the barium surface to-
gether with the nature of the gas-filling
combine to produce a discharge device
that operates on an unusually low vol-
tage.

FEach gap is characterized by a break-
down voltage and a sustaining voltage.
This difference in breakdown voltage of
the 2 gaps enables the tube to act as a
relay.

MARCH, 1938
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Two features of the 313A in a suitable
eircuit arrangement are of particular
importance. One is the flatness of the
voltage curve for positive currents,
which makes the tube suitable for vol-
tage regulation, and the other is the
Iack of symmetry in voltage for posi-
tive and negative currents, which allows
the tube to act as a rectifier.

Characteristics data for various oper-
ational circuits and conditions, and of
performance curves, arz available from
the manufacturer; general character-
istics data are given in Table IV. Tube
terminal connections are shown in
Fig. 1. This tube has been developed by
Bell Telephone Laboratories.

Super-Power Transmitter Tube.
Something quite unusual in transmit-
ter tuhes and one which is mentioned
here to illustrate the tremendous ad-
vance in transmitter tubes is the 250-
kilowatt giant-size tube illustrated in
Fig. D). Heretofore high-power tubes
have only been “man-size” but the new
Jjob now undergoing test at the Whip-
pany, N. J,, laboratory of Bell Telephone
Co. is almost double the height of pre-
ceding tyvpes.

Inlet and outlet pipes feeding the
outer jacket of this water-cooled
vacuum tube may be seen leading
leftward. The upper or outlet portion
of this cooling jacket is mounted in a
suspension cradle that helps support the
entire tube; the lower end of the tube
is supported by a ring-mounting below
which protrude the various connecting
leads. Not shown in this view are the
insulators which isolate the water-cool-
ing system; and a foot-high corrugated
insulator which both insulates and sup-
ports the weight of this tube. Vacuum
tubes of this sort cost thousands of
dollars.

6J8G Triode-Heptode Converter. This
new converter tube (Fig. E) consists of
a triode and a heptode unit having a
common cathode and assembled in the
same envelope. It combines a triode
oscillator element with & heptode con-
verter section, so designed as to avoid
oscillator frequency drift with change
in applied A.V.C., voltages.

Although the basing arrangement of
this tube is such that in some appli-
cations it may be substituted for type

6ARG, with slight realigning, it is not
primarily intended for use in this man-
ner. As compared with 6A8G, the reduc-
tion of some of the interelectrode ca-
pacities is an important advantage in
type 6J8G. High conversion gain is
maintained at frequencies of 18 mc. and
above, and the ratio of signal to noise
is materially improved. The excep-
tionally high plate resistance of 4.5
megs, makes it possible to use a high-
quality LF. transformer with marked
advantage in gain. The selectivity of a
high-Q tuned circuit is not appreciably
impaired by shunting the plate resist-
ance of this tube across it. High input
impedanee is maintained under all nor-
mal operating conditions.

Charaecteristies data are given in
Table V. Tube terminal connections are
shown in Fig. 1.

(Data courtesy
Corp.)

62Y5-GG High-Vacuum Full-Wave
Rectifier. This tube (sce Fig. E) is a
full-wave rectifier of low heater-current
rating, for use primarily in farm-radio
receivers that obtain their power from
a storage-battery vibrator supply. The
tube is also well-suited for use in those
farm receivers that are designed to
operate from either a battery-vibrator
supply or from an A.C. power line.

Tentative characteristies data for this
tube are given in Table VI. Terminal
connections are given in Fig. 1.

(Data courtesy RCA Manufacturing
Co., Inc.)

884 Gas-Triode Sweep-Circuit Oscilla-
tor and Grid-Control Rectifier. Iere ix
a tube which is destined ta become ex-
ceedingly popular in cathode-ray equip-
ment. Electrically the 884 is like the 885
except for heater rating. The 884 has a
6.3 V. heater which facilitates the use
of this tube with other 6.3 V. tubes in
the design of sweep-oscillator equip-
ment.

Tentative characteristics data are
given in Table VII. Terminal connec-
tions are shown in Fig. 1.

(Data courtesy RCA Manufacturing
Co., Inc.)

6G6G Pentode Iligh-Elfficiency Power
Amplifier. This tube (see Fig, E) is of
the “low drain” heater scries which re-
quires 150 ma, at 6.3 V. It may be used

(Continued on puge 621)

Hygrade Sylvania

Fig. D. 1938's transmitter tube contribution to the
electronic field, a 250,000-W. water-cooled giant.

) 3

Fig. E. Left to right: tricde-heptode converter, gas-triode rectifier for C..R. tube circuits, high-mu A.F. triode, carrier voltage amplifier, carrier power amplifier.

RADIO-CRAFT for MARCH,
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A NEW CATALOG
JUST OFF THE PRESS

YOU MEN
Who Buy RADIO/

By making your problems Zour
problems, we know the service you
require—and to render you such
gervice the entire Allied organiza-
tion is dedicated—to give you the
service you have aright to expect.
Tremendous stocks, remarkable
values and a real desire to serve,
all combine to make Allied your
ideal source of supply.

THIS big new catalog heralds a new era in radio. Never before
have you been offered such variety—such quality—such ster-
ling value in radio as you are now offered in this large new catalog.
In it, wholesale prices are not a myth—but actual reality. You
will marvel that such merchandise, comprising everything that is
new and worthwhile in radio can be offered at such prices. Here
you will find high quality that is not high priced. If you are inter-
ested in radio you cannot afford to be without the Allied Catalog.

SET BUILDERS! RADIO DEALERS!

Set Builders, Amateurs and so called ““Hams™’ will delight The live radio dealer—the man who keeps pace with the rapid
in_the unusual variety—and remarkable values that are advance of radio will tind much of real interest in the Allied
offered in standard kits and parts. Tremendous stocks— Catalog. New A-C Sets, D-C Sets, Dynamic and Magnetic
real organization—prompt shipping service all combine Spealiers, television equipment, in fact everything that an im-
to make Allied your ideal source of supply. patient radio public is demanding.

Allied Service will prove a revelation to you in what radio service
can really be. Allied Executives backed by years of training in radio
are practical men. They know radio. Their vast experience has built
up around them an organization trained to serve. Months of eflort
have built up here a tremendous reserve of stock that makes for
prompt shipments; and this stocl is new stock comprising the sea-
sons pick of such prominent manufacturers as Silver-Marshall,
Tyrman, Aero, Hammerlund-Roberts, etc.

You Profit When You Buy Right

Buying right is half the battle, From the small set builder to the
large dealer, your success depends upon gauging the public pulse of
radio and in buying right. Everything that is new in radio—the

items the radio public is now demanding are here, ready f
ELECTRIC SETS il Writc now—the catalog 1s free for the asking,

Allied offers you a new—complete -
line of A-C Receivers, available in Write iOl’ catalog Now

either chassis form or in a wide

variety of beautiful console models. ] -

Prices range from $32.95 to $199.00. I e a ' o
Dollar for dollar they stand out as

one of the season’s leading receiv-

ers. Engineered to unusuali perfec- C o R p o R A I I O N
tion they offer you features tound /

only in the highest priced sets. 711 W.LAKE ST. CHICAGO, ILL.

What Allied offers you!

THIS ADVERTISEMENT APPEARED IN 1928

wWWwWw.americanradiohistorv.com
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1905
1938
VACUUM TUEE KINESCOPE TUBE

In 1905 De Forest’'s
vacuum tube was in. 1938 — The kinescope
vented — modern radio tube for television opens
was born. new horizons to radio.

BUT IS STILL THE LEADER!

To read the advertisement on the opposite page. which appeared in 1928. is lo realize that ten years haven't changed ALLIED much —
except to add to the thousands of radio men who find that they get what they want at ALLIED. Yes. today the merchandise is better.
Our stocks are larger. We employ more people. And with our larger-volume purchases. we offer even greater values, But essentially,

ALLIED is still the same — a house designed and built for service to the radio field.

We CAN'T change THAT — because that's what ALLIED IS. to thousands of service men. dealers, sound-specialists, radio-builders,

and amateurs all over the world — the radio supply house that knows their needs and how to fill them. that gives them geared-up
service and a “square deal” on every order. that serves as their headquarters for everything in radio. at lowest prices. That is ALLIED

— 10 years ago — today — and 10 years hence.

If you haven’t the latest
ALLIED Catalog, write to
ALLIED RADIO CORPORA-
TION, Dept. 2-C8, 833 W.
Jackson Blvd., Chicage, Ill.,
and we will send a free copy
by return mail.

Pleuse Suy That You Saw It in Rap10-CRrAFT
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<N A
o T T

2

At the down of the broadcast hoom, hefore radia servie-
ing became a “‘bhusiness,”” comparatively primitive meth-
ods were used to check sets and parts. Some of these,
pictured above, arc:—1, Hydrometer to check filament
supply. 2. Flash-bulb and bhattery to test filament rheo-
stat. 3, Ammeter and battery to check resistance. 4.
Charge and discharge to test condenser. 5, Battery test
of phones. 6, Voltmeter check or “B" bhattery, 7, Eary
tube tester (plate current only).

136 Liberty St., - New York City

Please Say That You Saw It in RADIO-CRAFT
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IS OFFERED BY-SUPERIOR-70 READERS OF THE

COMBINATION FOUNTAIN PEN AND AUTOMATIC
PENCIL with YOUR NAME. stamped in GOLD LETTERS,
will be given FREE with ANY item purchased, as featured on

this page.

Therefore, when ordering more than one instrument, we sug-
gest that you send us additienal names to be monogrammed.

Please be sure to mention JUBILEE SOUVENIR NUMBER

when ordering.

TRAFTON MASON

COMBINATION ALL-WAVE
SIGNAL GENERATOR PLUS A
COMPLETE TUBE TESTER

oNnLY $19-90

® Truly the greatest \nlul- c\er offercd hy any in-
strument manufacturer! Is no comparison te
this Cu\lnINATID\IJBH&?TRU\IF).T made hy Superior,
com-

al the price of Consists of two fully

plete units housed in a slnzle mvwl cabinet of
attractive  design: (1} ALL-WAVE SIGNAL
GENFRATOR nnd (2) CO\‘I!T’L'FTF‘ 'I'UllE TESTER,

rn-.- Simal Generator has a range of from 110 ke.
me., all fundamental frequencies, in five
h.mds—with front panel band-switching ¢ontrol. e All
frequencies are directly calibrated on the dial, and
a 4 to 1 planetary drive I8 incorporaterd to allow
for slow precise tuninE acdjustment. » R.F. aisi—ml
with or wl(!wut audio modulation at the coblroi of
the opcrator, # Separate R.F. and A.F. outputs, with
two A.F. amplitude Ievels. s Accurucy 1 per cent on
I1.F. bands, 2 per cent on short-waves. e Separale
Neon leakage test clrcult, for loslln[,' condensers, ctc.
e Employs two tubes; 20A7's and ohe special ncon
modu!.llnr whe, The TIME TESTER tests all 4. 5,
6, 7 and octal base thes. including <iode tubes.
® Incorporates separate neon short or i

to deternine whieiher tubes are bad, noisy or leaky.
e Fnglish  reading  meler. with  ‘"HAD—T oDt
e. o Uses minimum number of rating con-

B
T
n

27

1|Iow|n|; tube tests to Vbe matde yiilckly and
oly. @ Sturdy, religble and foolproof enibssion
e Operates on 110 volt A.C. currcnt.

Shipping weight 19 lbs.

3
type clrcut.

VOLT-OHM - MILLIAMMETER

Ihe FIANIDI-3ME

ER.
enables liteet redding
olims 50t}/20.000,

a new volt-ochm-milliammeter,
of d.c. volts 0/5/50/500, also
ikewlse direct-reading,
current delermination ta 20 miltiampere
scule cnubles cticcking rf. and L. as well as

coils, for shorlz and cpens. Low.priced instruments
never before inciuded low-chms r.'lngc, reading to one
ohm, nor ey have an adjuster for

accuracy  of ohms readinga. Cmnplelo s 10
with test leads aml self. contajned  bal- g
teries. Shipping weight § Ibs. Net prico

Nt s S S St St s Nt s s e

27 Instruments in 1

THE ALLMETER

1,000 OHMS PER VOLT )puzz[_lNG

The LMETER perw | |- n AC and
D.C. measurcinents and  cur-
reuul s low lesinlnncﬂs l'ml.. helow
oneg ohm, also high resi 1} v‘uh-s
henries and devibels, CDmurvslllg 27 in-
struments in ong.

1—A.C. Currents, 15:130-750 ma. Th

extremely valuable service is practically

never afforded by multitest insirument
Instruments, 3.

2—\.C. Volts, 15:150-750 volls, Afforl
also outpul merer service. Ins lrumn-!, S, .l

A=CAPACITY, .01-50 md., all de
l;cra. includini eleetrolytics. lnsl.rumcnl
4—5-1,000 Henries, coil leaded or not.
Instruments, .
5—LOW ohms, .03-3500 ohms.
g_vnl\nhle Instruments,
I ohms, to 0.5 m(‘;:,. covering
au practical values. Instruments, 1.
—D.C. Volts, 15:150-750 volts. Simp!l-
nml Scale uses same cahbration as for
a.e, Instruments, 3,
8D.C. Currents, 15-150.750 ma. The
samc  scale aimpllnﬂnlon. alse 0-1
milllamperes. Instruments,
9—Decibels, ~12 o 10. fnstruments,
a 8 _ 30 by interpalation) - 8
— 4 50 by Interpolation.
10=Vacuum-tube Vvoltmeler,
750 volts A.C
1 1—LContlnuity
struments,
B Ibs.

Extreme-

015 I.;O-
lnnll‘um&‘l’lq

et N .lo 40

)
)

)
)
)
)
)
)
)
).
)
)
)
)
)
)
)
)
)

ite o Y bhlppi'ng wt.
THE INFINOMETER
An Accurate V. T. Volimeter

514.40

Complete

& Measures (‘rillcnl \'oluut:e.- T.ow:
Current Cx uits. Volume
Expander: A. Detectors,
OSclllalnrﬂ Noise Sunprea sion  siages:
DC_amplifiers, I'l otocell  Circults, Lt
e Operates Fro ] i tes or _AC
(any (requen \Hrh Less Than 5¢%
Error on Il s Duc
Line-Voltage

[ Thrce DC lnr 20 20 and 60

5. 15:50 and

150 olt enmllvllv Hpnrn\mmlclv
700, 000 cnmsd volt DC Ranges:
Approximately 300.000 Ohmq per Volt

onn AC ranges.
Shipping weight 8 lbs.

SOLVES

PROBLEMS IN
CAPACITY AND
RESISTANCE
REPLACE-
MENTS; ALSO
USEFUL AS
STANDARDS OF
CAPACITY AND
RESISTANCE.

SPECIFICATIONS
H rect-reading, 0-40 nhn at 10 watis maxi .m‘ allowahle power dlspipa-
& Direet'reading. 0-20.000 ohms, atts maximum allos
wer ddlgsipation e Direct-reading, 0000 ohnm {1 e, at 1
10-100 mmld.

um allowable power dissipatlon e Direct-reading,
llonfll 1o 0001 mfd.), at 2()0 icak volts allowable miaximum & Direct-
reading, 100-450 mnifd. (000 Q045 mbL), al 200 peak volts allowable

<imum ¢ Rheostats of sl-erlnliy selected malerial for retention of calis
brated values. inchuling wirg-windlng of the 40 and 20.000-ohm unl(a o
Tuning condensevs of cxcepunnnl quality {(excellent power factor) &
enarate blmlhu posts for each six differcnt scervices. all :leark‘y
de irnated. or of lwo -yang connlel or {5 commion ty Lwn posts, upner le
nel upper nrln ® Accuracy is 2 per cent for all eapacity setiings, also lor ull.
sﬂtinx!s o( the 40 and 20,000-0hm resistor 5 |rer cent for the 1,000,0
ot e Instrument is totally shiclded, so that spurious effects duc to

ph'k\lp"l, affecting capacily wmeasurements partieulariy, $6_10

e avolded., One of the commwi retor Dposts My be used as
groumd when the other condenser oF any of the resistors |s
being used. Overall size of the instrumeni Is 10x6Yax 1 inches
» Black wrinkle finlsh cahinet has carrying handle, Net price

Shipping weight 6 ilha.

GENEMETER

WITH VARIABLE
AUDIO FREQUEN-
CIES

$14.40

Complete with Four Tubes

- ("nmhinnnml R r
gnal G

Al
1 direet reading.
lvy lrom mm-l switehing

nd AF, outpuls [nde-

Dendenl.ly obltainable alone, or
with = A.F.  {an: frequency)
mo«lulatlng R.F.
e Qutput meter for cobuection
former for peakiniz with
e R.I. (s subject to
e Condenser and olher lcakaze
3 \1.|in rlrl prn(rnclod ml T12” diamcter,
- u ¥y 1 and breadeast
vrvites on '10 l.l() volls a.c. or

Shipping weight 10 lhs.

 MODEL V-45 TUBE TESTER

Emission type perfected tube tester
fer any and all type receiver tubes,
including metal and metal-glass.
Tests shorts and leakuge. Accu-
ate, simple, sturdy, direct

English — reading 31040
(Bad-Good). .
Operates on 110 volts, 60 cycle, A.C.

Shipping weight 9 lbs.

anmd mmm
1L F

e
3o

000,
nll

acress DRimAry of recelvers’ output transe
maodutation o
atteauation, and oseillation leakije
tested to 100 megohms.
and &-to-1 vernier planetary drive,
on higher frequenceles,

s nrinimum.

SUPERIOR INSTRUMENTS COMPANY

136 LIBERTY STREET

DEPT.

RJ

NEW YORK, N.Y.

Please¢ Say That You Saw It in RADIO-CRAFT
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New Liwt Price 34.50
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{ These Manufacturers Enjoy
the Advantages of Marketing
Raytheon Approved Power Units

AcME Apraratus Comrpany, Canmrringe, Mass.
AL-American Ranto Corp.. Ciicaco. ILr.
2:?::3; E“SEIIC:\IAGNETO Corr.. SprINGFIEED, Mass.
A : ke Co.. Ixc.. Cuicago, ILL.
APEX ELEcTRIC Mra, Comeany, Cuicaco. IL
Lenyasmts Evecrric Mrg. Co. oF Canapa. 110
Bremew Tyiry Mrg. Co.. Cuicase, L.
Briges & StrarroN CorroraTion, MILwaAUKEE, Wis
CuamuerLiN ELecTric CoMmPpany '
CoxsoLioaten BatTERY Co,
CorNELl. Fuecrhic Mre, Co.. LonG Istanp City, N. Y.
CrosLeEy Rapio Corr., Cixcixxati, Onio
Dav-Fax Trecrric Co., Davrox. Qo
FLecThic Ristarcn Lams., Inc., NEw York, N. Y
FEDERAL TEL#FHONE MrG. COKFORATION
Freen-Eisesax Rabio Core, NeEw York
GeNERAL Rapio Coympanv. CAMBRINGE, MAsS.
A. 1L Greee & Co., New York, N. Y,
Inntana MasxvuracturinG & Evecreic Co., Mariox, Ixb.
InTERSTATE ELrcrric Co.. ST, Lours, Mo.
Kixg ELectric Mrg. Company, BurFravo. N. Y
Koxonmo Frrcrric Company, Kokomo, [Np.
Marrix-Corrraxp Co., Provibexce, R. 1
MavorLian Ravio Core.
Tue Moorry Evrerric Meg. Co., Torrno, Onio
Nationar. Comrany, INc.. Mauven, Mass
PresT-O-L INpIanaroLlS. Ix
Searks WiTniscron Co.. Jackson, Mica
Stanparp Rapio Corr. oF \WorCESTER, WORCESTER, MAss
e D10 MFG CokrP

FERLING M & ., CLEVELAND, O1110
Strwart larTEry Co.. Cuicaco, i

HORDA Ei.xc Mra. Co.. Cnicaco, i

U-S-I. Raoio, 1xc., Niagara IFaris, N
Univensat. Barrery Co., Cniicaco, liL
v E Lecrric Co l.ou Mo.
Tue Wesster Comraxy, Racing, Wis
Wise-McCruxe Company, Lrp.,, New PmiLapeLriia, Ouio
Y CTH b

0.
Zexita Rapio Core., Cricaco, iLL.

Only pse manufactiur whose power wiits have Peen fully
tested and approved by the Raythean Rescarch Laborctories
are ¢ald ¢ Hst preci Seal of Approval and Ruxtheon
Rectifying Tubes i conncction with their preducts.

55, DI

F Raytheon

<. THE HEART OF RELIABLE RADIO POWER

THIS ADVERTISEMENT APPEARED IN 1927

wWWwWw.americanradiohistorv.com
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THE GROWTH OF
BROADCASTING

{Continued from page 545)

| searcely going below 200 or over 2,500

cycles. This resulted in loss of “highs”
and “lows” in the transmission of music
and lack of natural quality in speech;
the only reason it was acceptable is
that early receivers were incapable of
reproducing much more. As receiver de-
sign improved, the telephone companies
kept step, offering radio lines of ever-
increasing fidelity. Today almost every
line for program t(ransmission covers
at least 100 to 5,000 cycles.

CAME SUPER-POWER-—AND
HIGH FIDELITY

Of approximately equal importance
was the development of super-power for
radio broadcasting. Early stations had
radiated low power, in most instances
100 to 500 watts. Considering the larger
figure, one is immediately struck by the
fact that this power, being dissipated
in all directions, is slightly less than
that consumed in the average 1-slice
electric toaster.

With so little energy being radiated,
the ratio of static to signal was ex-
tremely high; therefore static dis-
turbances drowned out received signals
very often during reception. But station
engineers battled against interference,
both natural and man-made, the fight
culminating on May 2, 1934, when Powel
(who had begun broad-
casting in 1921) increased WLW’'s
power to half a million watts (in the
antenna system), the first station of
that power in the United States (or, for
that matter, in the world).

High fidelity, about the same time,
was receiving attention and it was
found that carrier waves could be
modulated to carry audio frequencies
from 30 to 14,000 cycles, representing
the upper and lower limits of average
hearing. It was found also that stations
could transmit such programs without
incommensurate expenditures, and ex-
perimental high-fidelity transmission
was begun. Only a few of the hetter
reccivers were able to take advantage
of this improvement, however, until the
manufacturing branch of the industry
took cognizance of the better trans-
niissions and began producing receivers
capable of reproducing the extreme
highs and lows. WOR claims to be the
first regular conimercial station to have
adopted high-fidelity transmission as
standard practice.

IMPORTANCE OF SHORT WAVES
IN BROADCASTING

Many consider the short-wave link
as being next in importance. It has made
possible not only the “stunt” broadcasts
from airplanes, submarines, golf links,
and similar points impossible to “hook-
up” otherwise, but also the more im-
portant foreign programs. It antedates
the previously mentioned steps by more
than a decade, N.B.C. having used it in
the mid-"twenties for the presentation
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of European programs in America, at
net infrequent intervals.

Other advances ave, for the most part,
sonmiewhat less revolutionary. For ex-
ample, WENR-WMAQ claims a “first”
on the broadeast of football and base-
ball games, and on the presentation of
school and college classes by radio.

Other stations have oviginated other
programs of similarly great importance,
but immeasurably as such attention to
programming has benefited radio, there
is insuflicient space to pay to each ad-
vance the tribute it merits.

MILE POSTS IN TELEVISION

(Continued from puge H79)

The images, reproduced by cathode-
ray tubes are clear, with good detail
and adequate brilliance. Size is still un-
satisfactory for general use, although
the newer tubes, which produce 8 x 10
inch images, are more nearly adequate,
though there is some loss of definition,
which is more apparent than real.

It must he stressed that the compari-
son of number of lines per television
image with number of dots per inch in
a printer'’s halftone cut is unfair to tele-
vision. While the imperfections of the
human eye ave such that it corrects for
a certain amount of lack of detail in
either still or moving images, it does
so in a much greater degree when image
motion is present

Intermediate-film and projection-type
television have been aided by new high-
intensity illuminants; and. as recently
pointed out in Redio-Crajt, high-defini-
tion video transmissions may soon
utilize up to 1,000 lines/frame.

Already in acceptable form for pub-
lic presentation, the release of television
may now be expected almost from month
to month. There are a number of sta-
tions throughout the United States
broadeasting television programs on an
experimental basis; television is well es-
tablished in England (where it is sub-
sidized by the government) and upon
the European continent. The major net-
works are ready for television—they
have studios and mobile (truck) pick-
ups constructed—and are in truth
straining at the leash.

With sufficient business upturn, to
make mass purchasers of television
receivers in the $200 class probable,
broadeasting will commence. As to who
will bear the cost of programs—spon-
sors will. despite the comparatively few
sets which will comprise the early audi-
ence. for there will be publicily and
prestige for the first advertisers in the
new art.

The contention that the Federal Com-
munications Commission does not per-
mit televised advertising will no longer
exist, for it is safe to say that this im-
portant governmment bureau will do neth-
ing to hamper a budding industry. but
will cooperate and try to aid it in every
way.

Thus, with television, an old eatch-
word will gain new meaning. It i1s:—

“I'll be seeing you!”

1938

WHEREVER TUBES
PLAY R VITAL PART

YoULL FIND

_ B O " oo nind]
A, g'\ ES Y mayaag
SN i SN -

{4, G
A

It is"just as important for yex to use pop gquality
tubes as it is for the United States Navy. They u§e Raytheon
because it is the tube that can be depended on to work
smoothly in any circuit. . . and stand up under the roughest,
usage and thundering vibration of a battleship under
fire. The Navy can’t stop in the middle of a battle to find
which tube has blown!

Leading licensed set manufacturers, too, prefer
Raytheon because of their sturdiness and uniformity. And
when you make 2 replacement in a receiver you must be

just as confident. That is why thousands of Servicemen
and Dealers depend on Raytheon.
Order Raytheon for greater permanent tube profits.

RAYTHEON

CHICAGO . NEW YORK . SAN FRANCISCO
ATLANTA . 'NEWTON, MASS.
I ‘“*“WORLD’S LARGEST EXCLUSIVE RADIO TUBE MANUFTACTURERS''

Please Say That You Saw It in Rapio-CRAFT
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S YESTERDAY ¢

WHEN RADIO SETS
LOOKED LIKE THIS

AND THE RADIO

HE HAD NO NEED 7 OF Q/wzm;lai

RADIOC-CRAFT

-BUT

WHEN RADIO SETS
LOOK LIKE THIS

Jgp— ——

A A —

3
P
-

AND THE SERVICE MAN'S BENCH LOOKS LIKE THIS\

HE NEEDS ALL 3 OF G/inandii WORLD-FAMOUS

SERVICING BOOKS

RADIO & TECHNICAL PUBLISHING CO.

45 ASTOR PLACE NEW YORK, N. Y.

Please Say That You Saw It in Rapio-CRAFT
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for MARCH, 1938
DEVELOPMENT OF SOUND
EQUIPMENT

(Continued from page 571)

haffle design, such as the Stromberg-
Carlson “labyrinth”, the RCA “‘acous-
| tic chamber”, the Philco “inclined sound-
ing board” and the Emerson mantle set
| “sonic chamber”.

| As there is an increasing tendency to
| combine radio receivers and phono-
| graphs in a single eabinet, there must
| be special mention of radio’s debt to
{ the phonograph, and vice versa. At first
the debt was all in the phonograph’s
favor. The needle of an Edison (“hill-
and-dale”)-type soundbox, resting on
|the diaphragm of a headphone, ‘“ampli-
fied” the sound by means of the phono-
graph horn. Later, as has been de-
!scribed, an adapter was made to couple
the phone directly to the phonograph
tone-arm, and still later special speaker
units were made, to replace the sound-
box. Rhamstine, years ago, brought out
la diaphragmless unit with a vibrating
armature; the needle in the soundbox
of a phonograph of the Victor (“wavy
lgroove") type was then rested in a
groove in the armature, (Incidentally,
other vibrating-reed reproducers, in-
cluding Clyde Fitch’s “Ensco’” unit, were
‘ made to utilize all sorts of things—{rom
{a piano sounding board to a door-panel

as their diaphragms.)

The phonograph had undergone a far
longer period of development than the
loudspeaker, hence the trend was to
make use of the acoustic advantages of
its reproducer system.

But radio developed apace. Soon the
amplifiers and loudspeakers equalled
the tone of the phonograph—then sur-
passed it. Magnetic pickups, essentially
reed-type speaker units with a needle
holder on the reed, came into use. An
early pickup put out by Pacent had no
arm of its own, but clamped to the tone-
arm of the phonograph which nearly
every family then possessed.

Pickup design has had many varia-
tiens, but has never abandoned the early
basis, though a collateral branch has
come into being. There have been, and
still are, magnetic pickups with the
armatures damped by oil or vubber,
but they still adhere to the same prin-
ciple- that an armature moving in a
magnetic field generates an alternating
current of frequencies corresponding to
its vibrations.

The other type in general use is the
| crystal piekup, utilizing the current-
generating properties of the piczo-
| electric ecrystal when subjected to
mechanical stress.

| Any of the pickups, when connected
to the detector or first-audio stage of a
receiver, either directly or through an
impedance-nratching transformer, per-
mit the reproduction of dise-recorded
music through the loudspeaker.

Many are sold in conjunetion with
electric phonograph motors and turn:
tahles, hut these are a separate field and
save for mentien that the combination
lof radio and phonograph was probahly
responsible for the replacement of the
| spring motor by the electric motor,
| they need not be considered here.
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Sound-on-filin is also a distinetly re-
lated industry, not included although
directly attributable to radie which de-
veloped the necessary amplifiers and
speakers. Most interesting is a reference
in Modern Electrics, dated May, 1912,
for in that issue there is described the
first sound-on-film talking motion piec-
ture apparatus. Though the light-beam
method had not then been devised, the
rudiments of the idea were there. But
in this case it was proposed to have a
“hill-and-dale” sound traeck on the edge
of the film.

Hence, we can sce that the present
highly-developed art of sound equip-
ment and veproduction owes much to
radio. Its fostering of an appreciation
of music and good reproduction, then
development of apparatus to satisfy the
demand for more and better programs,
has done as much for the public as has
the public done for radio. By no means
are the sound engineers of today con-
tent to rest on present laurels,—as is
indicated by the almost daily release of
new developments from the sound
laboratories. Even  3rd-dimensional
sound has been developed and is now
being perfected in the laboratories,—
to produce realism along with high-
fidelity reproduction. Some day in the
near future we shall be “seeing” as well
as listening, and the sounds will be
related to the motion that takes place
so that in every detail we will get an
exact impression of being “Johnny on
the spot” instead of alongside a radio
receiver.

NEW CIRCUITS IN MODERN
RADIO RECEIVERS

(Continued from page 595)
to the 2nd-detector has no gain and by
disconnecting the diode there is no dis-
tortion of the signal from the pick-up
due to rectification of it by the diode.

(5} SPLIT-LOAD PHASE INVERTER

Fada Maodel 316. A very practical
application of the split-load type of
phase inverter feeding 4 tubes in push-
pull-parallel is shown in Fig. 1E. The
plate load of the 6C5 A F. amplifier is
divided into twe equal sections, one
being placed in the cathode side of the
plate circuit and the other in the plate
side in the conventional manner. In
this way, instead of all of the signal
voltage variation appearing at the plate,
half of it appears at the plate and half
at the cathode. The signal voltage-
drops in the two loads are of opposite
phase and of equal wvalue so that the
following grids may be appropriately
coupled to these points. Resistor (6) is
the usual grid bias resistor and the
total of this with resistor (20) makes
up the cathode load resistance. One pair
of power amplifier grids is fed from the
plate of this phase inverter and the
other from the cathode.

Radio-Craft considers this depart-
ment to be an especially useful addition
to practical radio literature. Comments
from Radio-Craft readers will be appre-
ciated —Fditor

MARCH,
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THIS ADVERTISEMENT APPEARED IN 1912

PREDICTIONS AND FULFILLMENTS

like. There will be an entirely new in-
dustry built right around the radiotrola
in 1922 , , . . The radiophone will come
into more general use on the automobile,
the motor-boat, the yacht and the air-
plane.”

Every one of these predictions was

borne out by subsequent events. Unfor-
tunately, the next prediction, that of
March, 1922, was likewise true, as the
industry learned to its sorrow, for
Gernsback wrote, “Present conditions
will last for at least another year and
the radio business will be a very healthy
one for several years to come .
We will then witness . . . . price cut-
ting, when real competition will begin in
earnest. This condition, however, is at
least six months distant . . . ."”

But the art as well as the industry
attracted the attention of this radie
clairvoyant, and in the April-May, 1922,
issue, Mr. Gernsback foresaw that, “We
would not be surprised soon to have spe-
cial copyright notices printed on all new
musical selections somewhat as follows:
“This selection must not be used over
the radiophone without special permis-
sion of the owners.” We can see where
the composers will derive the same swol-
len incomes from the radiophone as they
derive from the phonograph records.”
Ask ASCAP about that one!

(Continued from page 594)

Horn attachments were used with our
radio sets in 1922, and Mr. Gernsback
in the October issue, suggested using
larger diaphragms than the 2-inch ones
then prevalent, stressing the need for
greater area in the reproduction of mu-
sic. He also deplored the use of metallic
horns. The paper-cone speakers which
followed a few years later were the an-
swer.

In November, 1922, he raised the ques-
tion of adequate instruction sheets to be
supplied with all receivers as, at that
time, most of them were sold without
such printed information. Today every
set carries data covering its installation
and operation. That is an important pre-
diction, for the wider use of instruction
sheets has greatly increased public sat-
isfaction with radio by virtue of im-
proved performance when correctly op-
erated.

In February of 1923, Mr. Gernsback
wrote, “We predict . ... that radio
frequency amplification will be used
much more generally . . . . In 1923 we
shall, no doubt, see the single-control
outfit . . . . The next great improve-
ment necded . . . . is the outfit . . ..
that will do away with interference
. ... Only an expert can tune out the
unwanted station . ... The next im-
provement . . .. is the loud talker

Please Say That You Saw It in Rabplo-CRAFT
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. ... We predict that it will not be of
the horn type at all . . . .” These pre-
dictions were followed by the neutrodyne
which afforded more selectivity and soon
was followed by ganged condensers. The
cone speaker came somewhat later.

Wider use of educational programs
was predicted in the April edition, and
today such programs constitute an es-
sential part of many daily broadcasts.

The year's final issue carried a Gerns-
back editorial which again mentioned
the need for simplified tuning, and went
into considerable detail about what
should be done. The point about the un-
desirability of the horn was made again,
but this time Mr. Gernsback added a
radically new idea, “That loud speaker,
by the way, will be built into the future
radio cabinet, and why shouldn’t it be?”
It has been, as well you know.

It was in March of the following year,
1924, that he first predicted automatic
tuning. It was similar to present push-
button sets, except that Mr. Gernsback
thought of jacks rather than buttons,
and did not contemplate the addition of
manual tuning in the same model.

June, 1924, saw a Gernsback predie-
tion of radio installations in road houses
and country inns. He asked, editorially,
«If city restaurants install radio loud-
speakers, is there any reason why those
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in the country cannot do likewise?
.+ .. A loud speaker in a store or inn
will surely attract people by the hun-
dreds.” Now we know who originated
the idea which has made soothing silence
a lost boon in America!

“Television,” wrote Mr. Gernsback in
January, 1925, “will come to the front
during the next three years.” And this
statement was promptly followed by the
booms of Jenkins, Baird and others. And
a little over a year later, in February,
1926, he predicted a television and serv-
icing instrument, the cathode-ray tube
(used in an oscilloscope), saying, “Some
day some one is going to invent a new
sort of lens by which it will be possible
to look into a radio set and actually see
the radio frequency currents .. ..”

Another tube, the screen-grid, then
made in Europe though not commercial-
ly available in the United States, was
predicted in August, 1926, Through
their use, he wrote, “it should be pos-
sible to produce amplifiers of power far
excelling anything we have hitherto
seen.” Today's R.F. and I.F. amplifi-
ers are proof that again he was right.

Sharper tuning was called-for in a
March, 1927, editorial, and soon was
made available by the manufacturers,
who apparently watch Mr. Gernsback’s
every utterance with an eagle eye,

June saw anotjer Gernsback editorial
on television. In this he told of the need
for motors which would stay in syn-
chronism, A year or so later, synchron-
ous motors appeared on the market, not

only for television, but in midget form
for clocks as well.

He continued his discussion of tele-
vision needs in the December, 1927, edi-
tion, saying, “I personally foresee the
final television receiver, which will have
incorporated into it some sort of vac-
uum tube, such as the Braun. The Braun
tube, instead of using dises, or wheels,
employs a cathode discharge. This lat-
ter, having no inertia, throws upon the
screen a moving beam of light which re-
sponds to magnetic impulses. There
should not be any difficulty in getting
this beam to work at any required
speed.” In view of present trends in
television, all that one may comment

In May of the following year, he pur-
sued the subject farther, prognosticat-
ing that early television sets would re-
place not only the loudspeaker, but
would use the rest of the equipment, and
that subsequently they would be built
into the sound radio console, operating
from house current. This, too, has hap-
pened.

The same editorial predicted the
smaller console and the midget table
model as a distinct trend. This, similar-
ly, came about.

September, 1928, brought forth an-
other bull’s-eye prediction when Mr.
Gernsback wrote, “It would not surprise
me at all if, during the next five vears,
the broadcasting of both sight and sound
will be done ecompletely on short
waves . . .."” This was borne out by fact.
The Columbia Broadcasting System

Please Say That You Saw It in RaAp10-CRAFT
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accomplished it first, early in 1932.

Turning to some other of the writings
of Hugo Gernsback, we find an editorial
in the October-November, 1931, issue of
Short Wave Craft. In this, Mr. Gerns-
back discusses the use of police radio
and the possibility that eriminals might
listen-in to the alarms dealing with
them. To obviate this possibility, he sug-
gests that code words be used so that
even if unauthorized persons do listen,
they can learn nothing. Since that was
written such code signals have won very
nearly universal adoption throughout
the United States.

In the March, 1933, issue of the same
publication, Gernsback stresses the need
for better band-spread in short-wave
tuning, and for “noise-free” antennas.
It was only a little later that the wave
of enthusiasm for “split-second” tuning
and for doublet antennas with twisted-
pair lead-ins was manifested.

The need for work on the waves lying
below 10 meters was considered in an
editorial in the same publication for De-
cember, 1933, and the comparative free-
dom from static on such waves was
pointed out.—As you know, television
in the United States has turned entire-
ly to these ultra-highfrequencies.

Turning to Science & Inmvention, an-
other Gernsback publication, we find
more about television, at an even earlier
date, for in the August, 1921, edition,
Mr. Gernsback editorialized; “Within a
comparatively short time . . . . we will
be able to witness the future Dempsey-

(Continued on following page)
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THIS ADVERTISEMENT APPEARED IN 1927

BOOK REVIEW

THE RADIO AMATEUR'S HANDBOOK (1938
Edition), by the Headquarters Staff of the
American Radio Relay League. Published by
the American Radio Relay League. Size, 61/
x 9/, ins. paper covers, 564 pages. Price,
$1.00.

This book offers even more compre-
hensive treatment of the amateur short-
wave field than the 14 previous editions.
It contains about 600 illustrations,
290,000 words, 73 charts and tables, and
111 practical eyuations and formulas.

It is, perhaps, the largest volume of
technical information to be sold at so
low a cost, and represents 4 months’
work by 12 specialists in amateur radio.

Anmong the new chapters are one on
workshop practice, another on portable
and emergency equipmnent, and another
on fundamental principles. The latter
is written for the complete novice.

All other chapters have been com-
pletely rewritten and modernized. Every
radic man should have this reference
work available.
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(Continued from preceding page)

Carpentier fight a thousand miles away
with our own eyes, by radio, while out
at sea. In other words, television by
radio will be an accomplished fact.” The
truth of that statement is apparent, in
the light of progress which has already
been made.

The same publication, in March, 1924,
ran another typical Gernsback predic-
tion. He wrote, “At the present time
there is a slow swing from the telephone
head set to the loud speaker. Local deal-
ers will tell you that the proportion of
headphones sold to loud speakers is b
to 2. But in another vear or two, the
proportion of the loud speakers will
probably be larger than that of the
telephone receivers.”

An odd branch of radio, still little
known to the layman though familiar
to physicians, was predicted in the Oc-
tober, 1924, issue, when Mr. Gernsback
editorially discussed possible effects of
radio waves on the human body, ex-
pressing the belief that they would
be beneficial. It was not until nearly a
decade later that short-wave therapy
came into use, however,

In September, 1927, Mr. Gernsback
made a double prediction. He wrote of
the coming of television, stating that
within 20 years it would have won gen-
eral adoption. This prediction is cited,
although the period has not elapsed, to
show that Mr. Gernsback was not one
of the crowd who, each year, confident-
ly predicted television “next season”.
His other prediction forecast air con-
ditioning—an industry of no little in-
erest to many radio manufacturers, dis-
tributors and Service Men.

He turned his attention to wired pic-
tures and the trans-Atlantic telephone
in the November, 1927, issue, stating
that “ . ... when the rates are re-
duced sufficiently to make it attractive,
people will use the service. And, inci-
dentally, the inventions will go begging
no longer, but will coin handsome divi-
dends.” The telephone rate from New
York to London was $25 a minute in
those days; it is now $21 for 3 minutes
during business hours and $15 on Sun-
days. Traffic has increased tremendous-
ly. Similarly, the wire-photo service is
in daily use by newspaper syndicates.

Lack of space prevents more complete
discussion of the forecasts of Hugo
Gernsback, but the collator wishes to
add that there is hardly an issue of any
technical or popular scientific publica-
tion which Mr. Gernsback has owned or
edited that does not contain one or more
predictions. A large percentage of such
predictions has come true. The fact that
not all of the Gernsback statements have
as yet been proven in no way casts
doubt upon their accuracy. The wire-
less transmission of power, interplanet-
ary communication, and telemechanics
are well within the bounds of possibility.
Work has already been commenced in
these fields.

Today’s dream becomes tomorrow’s
fact.
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RADIO IN THE FUTURE
{Continued from page 591)
school children would find this a much

more pleasant method of doing much |

of their homework.

The physical size of radioc sets, par-
ticularly when it comes to portables,
is undergoing radical change even now.
Already it is no trick for the short-
wave enthusiast to build a radio set
that will bring programs from other
hemispheres, which set can conveniently
be placed in one’s coat pocket. Future
radio is going much further than this.

Radio tubes are continually being
improved. They are also getting small-
er and smaller. We already have radio
tubes with a diameter no larger than
the little finger. The day is not far dis-
tant when an efficient radic tube will
have shrunk to the size of a rubber
eraser at the end of a lead pencil. The
future tube will probably be “cold”;
that is, instead of having a glowing fila-
ment, electrons will be supplied by
some chemical or other means, That
means, of course, that the power
which we require of a radio set will
be infinitesimal. I foresee the time
when the pocket set will not require
any batteries at all; whatever electri-
city is required in order to operate the
set will be supplied by a tiny electric
generator housed in a case no larger
than your watch. Indeed, the generator
will be driven by means of a large
watchspring, and will run for a con-
siderable pericd. At present there is
already manufactured a small flash-
light, hand-operated by means of a
tiny dynamo, but the bulb consumes a
comparatively large amount of power.

So the watchspring-driven electric
generator becomes a certainty in the
not too distant future. In fact, the en-
tire radio set will be small enough so
that the watchspring generator, mole-
cular speaker and whatever tubes are
necessary will go ecasily into the vest
pocket. Indeed, the set will be small
enough so that it can be concealed in
the hand. You will say, as a toy this
might be interesting, but what prac-
tical use is there for sets of such type?
The answer to this is that as civiliza-
tion progresses, instant communication
is of paramount importance. Twenty
vears ago you prohably would have
laughed at the idea of car-radio, but
in the future no one will wish to be
without his vest-pocket set because
after all, we are not always within
reach of the more efficient, large radio
sets. We may be in the street, we may
be on a train, we may be in a theatre,
in a restaurant or any of hundreds of
other places, and may wish to be in
touch with the outside world.

By that time, of course, the radio
set will not only be equipped for broad-
casting but for personal messages as
well. Physicians, contractors, business
men, and others find it necessary to be
in touch with their offices many hours
of the day. Special bhroadcast stations
will be erected whereby special mes-
sages to certain individuals will be
broadeast. This is particularly impor-
tant for physicians. Such broadcast
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are a fair illustration

tondensér information.

stations prohably will operate at special
frequencies. In other words, this will
be a glorified paging system, but not
limited to the confines of a hotel; it
will be possible to page individuals
within a radius of 100 miles.

By this time every radio set, whether
pocket or otherwise, will be television
equipped, but this is no longer news.
You may ask. how will I be able to see
a television program by means of a
vest-pocket set? The answer to this is
found in another prediction, not as yet
realized, which T made in the October,
1936, issue of Short Wave Craft. This
has to do with an instrument which I
term television “spectacles.” In other
words, vou wear a pair of “spectacles”
which have a twin television receiver
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built right on the eye-glass frame. This
means, of course, that the television
images received are small, but they
need not be large, because they arve
right up close to your eye; indeed they
will be sharper in this manner, There-
fore, all you require is to put on “tele-
vision eyeglasses” and you will see and
hear at the same time, because the
frame of the television set on the bony
part of your nose will also, by mole-
cular vibration, transmit the sound to
your ear-drums in a most realistic
fashion.

And let no one think that this ex-
hausts the list of future radio develop-
ments. As I have said many times be-
fore, the really big radio tnventions are
still in the future.
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“revolutionary”’

All power from light socket automatically

rece ption.

For any set requiri
With the Webster

860 Blackhawk Street

ELECTRIFY your Radio without

rebuilding of set

controlled from “A™ unit “on’ and ‘‘off”

switch. Webster B and BC vnits give minute regulation up to 180 volts (plus) for quality

Price $23.00 to $38.00

Raytheon Tube $4.50 extra

Those who bought Webster last year are our best boosters—they are satisfied.

Any set owner examining the working parts inside the case can see at once the Webster is
dependable for years to come. A try-out convinces any owner of a good radio that the
Webster unit gives amazingly improved reception.

Webster “Bone-Dri” A with
Elkon Rectifier
$39.50

up to 234 Amp, Equipped with control switch and line voltage control.
-10 Elkon equipped and B or BC units Raytheon equipped, You can
completely electrify any battery receiver without “revolutionary’’ rewiring of set.

I your dealer will not supply Webster units, don’t take a substitute. It will pay you to
write us for address of distributor nearest you and complete booklet.

THE WEBSTER COMPANY

Chicago, Il

THIS ADVERTISEMENT APPEARED IN (326

SUPER-REGENERATION—IN 1922

‘ERE is an illustration of Major Edwin H.

Armstrong’s super-regenerative loop receiver
—about 1922. The original caption speaks for
iteelf : “An invention that amplifies an ordinary
radio receiving set 100,000 times and eliminates
the use of outside aerials is the latest work of
Major Edwin H. Armstrong, formerly in charge
of Uncle Sam's radio service in France. This
super-regenerative circuit with 3 vacuum tubes
gives the same result as an ordinary receiving
set would give with 9 vacuum tubes. Another
feature of Major Armstrong’s invention is its
simplicity—it having but 3 adjustments.” The
essential super-audible or quenching f{requency
was obtained frory an oscillatory cireuit that
included the 1,250-turn honeveomb coil which
appears 5o prominently (alongside the box under
Andrew Halbran’s left hand) in the photo. The
photo-shy major couldn’t be induced to pose
with his achievements of “making 3 tubes do
the work of 9,” but he did snap this picture.

MARCH,

. PROGRESS OF RADIO
RECEIVING EQUIPMENT

(Continued from page 550)
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usually emploved Edison or nickel cells,
made in test-tubes and housed in an
open rack which was provided with a
switch to connect blocks of them in
parallel for charging. Filling 60 or
more of these cells with distilled water
at regular intervals was no small
bother, but the cost, though initially
high, was lower in the long run than for
dryeell “B"” batteries.

Eventually the eliminators appeared.
These were at first used only on the
audio stages, the detector requiring
smoother current than was possible with
rectification and insufhiciently effective
filters. -

Such eliminators were alinost a neces-
sityv when one owned a “big” 5-tube set,
which fairly ate up batteries—until the
201 A type tube was put on the market
As the 201's used 1 ampere each, the
1 -ampere 201A°s attorded great econ-
!l omy, as far as the “A” drain was con-
| cerned, and were bought up faster than
they could be produced. Many of the
more conservative listeners, however,
held out to the last, buying 201’s in-
stead, considering them more sensitive,
“better tone.” The same thing happened
| years later, when the 171 was replaced
by the 171A, which many thought to

have a lower output.

I The 5-tube sets were, at first, simple
tuned-radio-frequeicy, or “T.R.F.”, jobs.
T.R.F. was a Navy patent, and it was
released about the mid-twenties, when
almost all the manufacturers rushed to
use it. Torn between the desire to put
out an effective set and the wish to pro-
duce one economical of operation, many
of the engineers bent their energies to
| the production of reflex sets, in which
the currents were fed through the tubes
at radio frequencies, detected, and then
put through the same tubes again at
audio frequencies, each tube doing the
work of two. The Acme, Sleeper and
Radio Guild sets were splendid exam-
ples of this type.

Reflex sets used untuned-R.F., for the
meost part, simply tuning a loop antenna
with a condenser across the grid circuit
of the 1st R.F. stage, interstage coup-
ling being effected through iron-core
R.F. transformers. Having but one
tuned circuit, they were not especially
selective. The ads said, “The . . . . set
gets all the stations” and the users
added, “Yeah, but at the same time!”

Nor were the simple, straight T.R.F.
sets an unalloyed joy. If well made, they
squealed almost as badly as the bloop-
ers; if inefficient, they would not get as
much DX as the users wanted—and the
lust for DX was well-nigh uncontrolla-
ble. To rectify this, manufacturers
began introducing “lossers” of various
types. One of the earliest and best was
a potentiometer in the R.F. grid-returns,
to vary the bias on these stages, in
order that the tubes might be operated
just below the point of oscillation. Other
manufacturers put fixed or variable re-
sistors in the R.F. grid leads, while still
others advertised that the trick was

Please Say That You Saw It in RaDIO-CRAFT
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done with interstage shielding—and put
the shields in the fields of the R.F. coils
to introduce loss in that way.

Then came the neutrodynes! They
were the sensation of radio. If you
didn’t have a neutrodyne, vou were such
a social outcast that your very dog hid
under the bed at your approach and
looked at vou reprovingly, because the
dogs of neutrodyne owners wouldn’t
associate with him,

The neutrodyne used a low-capacity
trimmer condenser of unique design be-
tween the grid and plate of each tube
in the R.F. to neutralize the internal
capacity between these elements, The
Hazeltine corporation, which owned the
patents, formed its licensees into an
organization that advertised as a group
and protected its patents mutually.

Besides its high efficiency and freedom
from oscillation, the neutrodyne had a
novel and valuable feature—wvou could
actually “log” it! That is, a station
often would come in at the same place
on the dials (there were 3 of them)
twice in succession. “Daddy,” said the
little boy in the advertisement, “get Los
Angeles.” “Just turn the dials to 32 and
there it is,” the father replied — and
there it was indeed, especially if the
set was in Hollywood.

The 3-circuit regenerative sets were
of about the same period. These were
the old “bloopers” with an untuned pri-
mary antenna winding loosely coupled
to the grid coil. They blooped, but the
oscillations did not radiate, and a de-
gree of peace came to the kilocyeles.
These sets, too, could be logged after a
fashion.

Then came the “supers”—the super-
heterodynes. There had been a few

super-regeneratives, but they were ||

mostly home-made; the superhets. were
factory produced. RCA put out some
really good ones, with the I.F. stages
sealed in a mysterious ean (known as
the catacoml) to prevent tampering.

One of their best sets at that time
used a new and wonderfully economical
tube—the UV199—which required only
six one-hundredths of an ampere fila-
ment current, and had a remarkably low
plate current as well. It could be oper-
ated from small batteries, which could
be housed in the cabinet, and neatness
of installation took a large stride
forward.

One of these sets, put out in the
middle ’20’s, had a sloping panel, much
like many present sets, and operated
on a loop antenna which projected from
its lid. The cabinet could be had pro-
vided with legs—and console models
could then be seen dimly in the offing.
There was also a portable super., which
had its loop concealed in the cover,
much like several of the portable T.R.F.
and reflex sets. This one, the model 26,
was a really first-rate job.

It was about then that “A,” “B” and
“C” eliminators came into use, and
clectric sets were foreshadowed. Indeed,
some sets which used special tubes that
would operate with A.C. on their fila-
ments made their appearance, but they
met with considerable skepticism, Fans,

(Continued on following page)
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When the Neutrodyne
made its Bow!

Professor Hazeltine
(about 1923) demonstrat-
ing his famous Neutro-
dyne. Said the prass,
"One of the most star-
tling developments that
may revolutionize radio
is this . , . 5.tube Neutro-
dyne receiver which is
incapable of oscillating,
is non-radiating and util-
izes 2 stages of tuned
radio frequency, detector,
and 2 stages of audio
frequency . . can be
operated entirely by dry
batteries." The coils"
“sacred angle' of 54.7°
seams also to be holding
the interest of J.D.R,
Freed ({pointing), who
built the set,
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THIS ADVERTISEMENT APPEARED IN i921

Eurly_T:.lbe Experiments

As soon as the de Forest Audion made its ap-
pearance inventors throughout the world imme-
diately started to manufacture tubes of their
own, often with the idea in mind to circumvent
the patents,

Other combinations were tried in order to im-
prove if possible the original Audion.

One such attembt of an early vacuum tube
that would not only net infringe on the patents
but which weuld also have claims and points of
its own was the Gernsback audion-crystal de-
tector combination (shown at right). This odd
tube was a 3-element tube similar to theé de Forest
Audion. It had the usual filament and the usual
grid but instead of the plate it had a erystal
In this particulur tube there was a piece of
silicon forming the plute of the third element of
the tube, Mr. Gernsback thus combined the crystal
detector and vacuum tube. Of course the device
worked, but perhaps not better than the original
Audicn. Only a few of the tubes were manu-
factured for research purposes, the tube itself
was never marketed.

RADIO-CRAFT for MARCH, 1938

(Continued from preceding page)

who had been given a separate rheostat
for each tube, felt that there simply
would be enough hum to interfere with
DX reception, and the sets did not meet
with the popularity they merited.

Late in the '20’s another new tube
arrived on the radio scene—the screen-
grid tube — an even greater advance
than the power output tubes of some
vears before. The latter had made
it possible to increase the bass response
of the set; the former simplified R.F.
amplification, for they were efficient, yet
could not oscillate. With their advent,
the neutrodyne circuit began to wane
in popularity, as sets using '22’s be-
came the fashion.

A short time afterward, the ’27’s again
revolutionized radio. These were the
first tubes that the public could be con-
vinced would work well on A.C.—with
no “A” eliminator needed. They her-
alded the birth of the “all-electric” set—
radic as we know it today—for while
the 210’s and other A.C. power tubes
had been used, people had still been
rather dubious as to the wisdom of try-
ing A.C. in the earlier stages. Soon
thereafter the ’24’s—A.C. screen-grid
tubes—were out, and radio went to
town. The fashion was A.C. T.R.F.

Superhets. had not enjoyed the fullest
possible popularity because, in most of
| them, not only did the dials fail to
“track,” or read the same for a given
station, but in many instances the same
station could be tuned-in at two points
on the dial—and listeners had learned
to demand “accurate logging.”

It was not until the early 1930’s that
single-control “one-spot” supers. (A.C.
operated, of course) began winning the
lead which they have never since lost.

Tone control was the next real
achievement, and while it has since won
universal acceptance, it met with a
mixed welcome at first, as some set users
held that it merely added another knob
to turn. These good people, who now
thought 3 controls too many, were
probably the same people who had hap-
pily twirled the 17 knobs and dials which
tuned the 3-tube sets of a decade before.

Tuning meters, so that the stations
could be brought in “on the nose” were
another useful adjunct of the same date.
These were, at first, simply milliam-
meters in the screen-grid circuits of

== the I.F. tubes, when automatic volume

control was used. This A.V.C. was, by

SILICON-
CRYSTAL,
PLATE

the way, a distinct advance, for it elim-
inated the blasting which had formerly
shattered the eardrums when a power-
ful station was tuned-in after a weaker
one. The tuning meters weve, with one
or two notable exceptions, merely
meters, the popular “shadow” type sim-
ply substituting a vane in the path of
a light beam for the familiar needle. The
cathode-ray type, popularly called by
the copyrighted (RCA) name “Magic
Eve,” did not come into general use until
the middle ’30’s.

Quiet automatic veolume control,
“Q.A.V.C.”, which smothered inter-sta-
tion background noises by cutting sensi-
tivity when nocarrier wasbeingreceived,
began attracting notice about 1934 and

www americanradiohistorv com
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has since won general acceptance, and
the following year, all-wave tuning be-
came something that every set had to
have, save in the lowest-priced models.
The folks who previously had the honey-
comb-coil sets sat around with looks of
fond recollection on their faces. But the
new sets were far simpler to operate;
band switches (remember the “Navy”
sets?) made shifting from one range to
another merely a matter of turning a
switch, to cut one group of coils out of
the circuit and another group in.

Then came high fidelity. Early sets
had repreduced audic frequencies from
about 200 to 3,000 cycles, then had im-
proved to take from 100 to 3,500 cycles.
For a while it was believed that 100
was about the lower limit, and that 60-
cycle A.C. hum would come through if
the sets went much lower. But as filter-
ing was improved, some de luxe models
of the early ’30’s handled 30 to 4,500
cycles with no trouble. By '35, high-
fidelity sets reproduced from 10 to, in
some instances, 14,000 cycles, resulting
in far more natural speech and music.

Automatic frequency contrel, which
moved mysteriously to make the set
tune perfectly when tuned approximate-
Iy by hand, came next. This resulted in
the re-birth of automatic tuning, which
had been tried and virtually abandoned
some 10 years earlier.

Old-time sets had used both mechani-
cal and motor-driven automatic tuners,
but the difficulty of compensating for
minor tuning variations had rendered
such systems somewhat less than 1009
satisfactory. Now A.F.C., as well as
automatic temperature compensation
(obtained through the use of thermo-
static trimmers), have made automatie
tuning practical.

Radic has become respectable. Sets
are complete units, with self-contained
speakers, as Hugo Gernsback prophesied
when such perfection was undreamed.
But is the radio listener of today as
happy as the fan of yesteryear? I doubt
it, for though programs have improved
along with equipment, the old thrill is
largely gone. No more does one wonder,
every time the set is switched on,
whether it will actually work! Perfec-
tion has replaced chance in radio re-
ception.

BOOK REVIEWS

OLD WIRES AND NEW WAVES, by Alvin
F. Harlow. Published by D. Appleton-Century
Co. Size, 6x9 ins., cloth covers, 548 pages,
over 70 illustrations. Price, $5.00.

Here is a zest for chronology of com-
munications dating from the days spoken
of in Homer’s Iliad down the years to
the present day. Throughout the bock is
the note of optimism that spurred on the
indefatigable workers of yesteryear.

Every effort has been made to main-
tain authenticity; and where the author
Tfound historical statements confusing,
he presented, to the best of his ability,
both sides of the story and allowed the
reader to judge.

The average radio man may feel that
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Radio Tubés are a
lot like you!

HEN you've done a hard day’s work you're pretty
tired —but you get a chance to rest up. Like you,
radio tubes get tired, too. But—a rest does them no good.
And so, your radio set’s performance goes haywire.
If you haven’t changed your radio tubes for a year
or more, it will pay you—in the form of better recep-
tion, better tone, better volume — to replace tired tubes
with a new set of RCA Radiotrons.

Remember—300,000,000 RCA Radio
Tubes have been bought by radio
users—proof that they’re the world’s
finest. No wonder—they’re made by
the world’s foremost radio organiza-
tion — the only company engaged
in every phase of the radio industry.

RCA presents the Magic Key every Sunday,

RCA Monufacivring Co.. Inc., Camdan, N, J

this book is incomplete in not treating
extensively with the subjects of broad-
casting and television, and other phases
of radio, however, it must be remem-
bered that the book is intended only to
present the historical background of
communications. In this connectjon the
book is quite complete in discussing
point-te-point telegraphy and telephony
by wire and radio. The undeniably im-
portant part that amateur radio played
in communications development, how-
ever, is not mentioned; and, too-great
emphasis is placed upon the telephone.

Taken all-in-all, though, the volume
makes interesting reading: and is an
excellent reference to historical dates in
communication. It will be a valuable ad-
dition to any library,
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MICROPHONE MEMOIRS, by Credo Fitch
Harris. Published by The Bobbs-Merrill Com-
pany. Size, 5//2 x 8l ins. cloth covers, 28}
pages. Price, $1.75.

This book is light reading of the most
entertaining sort. It is dated for the
period subsequent to 1922; its reading
tempo is timed to suit the dilettante who
wants to really enjoy an extensive
reminiscent period. Although the locale
revolves around WHAS, Louisville, Ky.,
the retrospection is quite representative
of the more glamorous days of radio’s
infanthood—or to quote the author, “the
Horse and Buggy Days of Radio.”

The charming informalities of Radio’s
early period are gone forever, and the
odd and amusing customs of the past
can be found only in such works as this,


www.americanradiohistory.com

618

RADIO

that secret door
and what it means

It proteets the secret of out pro-
cesz of impregnution. lmpreg-
wition mohkes Aerovox Tested
Fixed Mica Condensers aceu.
rate. It fixes the layers of tin
foil and mira inte a homo.
gencous unit that will net he af-
fected by meisture or tempera.
ture changes.

Actnvos builds up th a precice caprarity,
Do ather manufaclurer dues this,  Aeroe
sarv s endareed B ahie News, Papes
ular Madia, Prafeccar Wheeler of Yale
and many feaditg <ot manufacturers

Munde in all capacitics. Write fut par.
ticulars of pur romplete line, including
Resistoformers, Rhoostars and Grid Lenha
Ciicrco Mg
$3 W. JACKSON BOULEVARD
H'catern Reprosenintives
Rus.Hitr Courany
San Franci-co Los Angeles

AEROVOX WIRELESS CORP
489 Broome 5t NewYork City

I A stage
inthe secrel

brocess of
:m,bregnalmn

THIS ADVERTISEMENT APPEARED IN 1925

BENJAMIN F. MIESSNER—Greatest living au-
thotity on electronic musical instrumaents, tells
Radio=Craft

IN APRIL RADIO-CRAFT (ANNUAL ELECTRONICS NUMBER)

GLENN H. BROWNING—Co-originator of the
famous_Browning-Drake receiver, starts a series
of articles on an ultra-modern, easily-built

readers about ''Latest Develop-
i all-wave kit set.

ments in Elactronic Music."

ST

Pocket Battery

Meters
Noted for their ac-
curacy, durability

A written guarantee

and permanency.
for ONE YEAR supplied with each

meter.

Ammeters, $2.50 Voltmeters, $3.00
VYolt-Ammeters, $3.50 and $4.00
Write for circular and discount.

Read-Rite Meter Works, Mfrs.
14 Main St., Bluffton, Ohio |

THIS ADVERTISEMENT APPEARED IN 1908
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THE STORY OF AMATEUR
RADIO
(Continued from page 563)
United States was trying to maintain

for

| its neutrality. Government officials had

reason to suspect the Telefunken sta-

| tion, WSL, at Sayville, L. 1., and asked

amateur C. E. Apgar, 2MN, whose work
was known to them, to help check. He
recorded the German station’s transmis-
sions and turned them over to the Secret
Service. The transmissions proved to be
reports on allied shipping, sent to Ger-
man submarines, and WSL was closed
and confiscated.

The United States and Germany were
drifting closer to war, and in the
autumn of 1915, the A.R.R.L. told the

| government its members would cooper-

ate if the occasion arose, and was
cordially thanked. Then in April, 1917,
all amateur stations were ordered
closed by the United States government.

Shortly after our entry into the war,
the Navy called upon the A.R.R.L. for
500 capable operators and any gooed
radio equipment that might be avail-
able. The request was complied with in-
side of 10 days, and by the end of the
war, more than 3,500 A.R.R.L. members
were in the service as operators.

The amateurs were allowed to recom-
mence operation of their receivers on
April 12, 1919. On September 26 of the
same year all bans were called off,
transmission was permitted again, and
before the end of the year, amateur
radio was re-established.

With experience gained in the war-
torn years, the amateurs began replac-
ing their spark transmitters with tube
oscillators (C.W.), and a few of them
then started to send out voice and music
in addition to code. One such amateur
was 8XK; you can read more about him
in the article “The Growth of Broad-
casting” (in this issue), for he was
Frank Conrad, whose pioneering in ra-
dio transmission of music gave birth
o the present billion-dollar radio en-
tertainment industry.®

In the latter part of 1921, Paul F.
Godley was sent to Scotland to erect an
amateur listening post, so that trans-
Atlantic tests might be conducted. So
many were the American amateur sta-
tions that he heard, and preponderantly
C.-W. stations, too, that the prestige of
the amateur rose immeasurably as a
result of that test. The fact that the
amateur could do so much with so little
power and on wavelengths that were
previously held in contempt was a
revelation to both the public and the
giants of the industry.

The amateurs—all 60,000 of them
now operating in America today—are
nore than a mere part of the radio
picture. They arc a part of life in the
United States. An important part, too,
for they continue, year after year, to
serve the nation faithfully, whatever
be its needs.

*Dr. Lee de Forest, Frank King, and George
Eltz, as well a3 _the Detroit News had staged
earlier musical broadcasts, without important
result.
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SOME OLD-TIME RADIO
STATIONS
(Continued from page 589)

spectrum. No small wonder that these
stations had to use tremendous power
and extremely large and lengthy an-
tenna systems. The tuning coils on the
receivers, for receiving these wave-

MARCH,

for

lengths, were also very large—some- |

times resembling huge Tesla induction
coils. In general, though, commereial
wireless seemed to favor the 600- to
1,000-meter range.

The first attempt at legislation of
commercial wireless was made at the
International Radiotelegraphic Con-
vention, held at Berlin in 1906, which
provided that the wavelengths of 300
and 600 meters be assigned for com-
mercial wireless work. The wavelength
of 1,600 meters (or band from 600 to
1,600 meters) was reserved for govern-
mental coast stations. However, these
provisions did not at that time apply to
wireless in the United States, since this
country sent no representative to the
Convention. The U. S. had no real laws
governing wireless until The Wireless
Law of 1910 was signed by President
Taft, and which only became effective
on July 1st, 1911. The tenets of the In-
ternational Convention were not rati-
fied by the Senate until January 22nd,
1913.

From this period on, and until the
United States entered the World War,
commercial wireless grew by leaps and
bounds, and when finally this country
did enter the War, the shore stations
that were established by this time
proved to be an invaluable asset. When
the War started there were 35 Navy
coastal stations (privately-owned com-
nercial stations were wmuch more
nunterous), and 45 Marconi stations for
ship-to-shore service. These the U. S.
Navy took over, and in 1918 purchased
them outright., Their calls were heard
by innumerable wireless operators of
those days, and amateurs as well, since
listening-in to commercial news, press,
ete.—cespecially, the NAA press reports
after the 9:55-10:00 P.M. time signals
~—was a favorite pastime that provided
good practice to attain “copying speed.”

Today, the number of shore stations
in the United States is difficult to esti-
mate, since wireless (radio) is no longer
confined to ship service. Aviation, Police,
Facsimile, Press, Communication (radio-
grams), Wireless Telephone, Broadcast,
Military (Army and Navy), Experi-
mental (television, etc.), all tend to
make the number run into many thou-
sands.

Meanwhile the ghosts of old stations
still linger in the background. Arling-
ton still sends out Time Sigmals; Nauen,

Germany, still transmits on the upper |

wavelengths where now, if one were to

listen-in, an almost graveyard silence |

prevails in contrast to the old-time busy
chatter. The Eiffel Tower is somewhat
more modern, having included facilities
for radiophone and, we understand, tele-

vision transmission, but the call letters |

are the same . . . probably to serve as
a reminder of its past glories.
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Unchanged

® The same ownership and
management which made

¥ _AEROVOX products over a
[ M Yé&cade and a halt ago. con-
tinues to make AEROVQOX
products today. ® A unique
record, indeed. ® And such
pionéering, stability, and
personal interest is bound to

be reflected in condensets
bearing the AEROVOX
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of the Institute of Radio Engineers on his typewriter. The
Institute of Radio Engineers was young and broke, so Doc
carried on. Later Vice-President in charge of Engineering
for RCA. An inspiring force—with a mind loaded with
engineering data seasoned with a priceless sense of humor—
to the younger men.

Curtis, back from erecting the wireless station at Manaos,
the modern city now buried in the jungle. What a yarn
he spun.

Armstrong, new on the horizon with his mystery black box,
filled the phones with signals. Armstrong later, over a
flving field in France, changing a ballast lamp on a wind-
driven generator far out on the wing.

Fessenden, the burly giant, whose genius produced steel
antenna towers, the heterodyne, the radio-frequency alterna-
tor, and the Arlington Station. Fessenden was an addict to
the smoking of his own special brand of poisonous, black,
skinny, long and particularly vile stogies. No survivor ever
thereafter accepted another offering of them. Fessenden
delegated Bill Beakes to press the key, for the first time,
at the opening of Arlington. Bill tied 2 broomsticks together
—for distance seemed desirable—and gave it a tap. A
deafening crash. Bill dropped the stick and made a World’s
record 50-meter sprint. Fessenden has passed on, and today
Beakes heads-up the United Fruit Co. radio systen.

Hazeltine, starting in radio by giving our crowd in Navy
Radio a much needed lesson in tube mathematics, and
winding up as one of the great names in the field.

Coffin, ladling out stiff doses of Bjkernies in German as
part of his job, and creating for his own amusement, his
vector analysis, and the formulas we all use for calculating
inductance.

Clark, over at the Navy, sticking pins into turns and
measuring inductance for his coil-curve library. An
athiest who refused to believe the Bureau of Standards’
“Inductance Bible”.

Wiegant and Ferrand, battling at the Institute over the
static eliminator.

Simon, sparkling with enthusiasm, surrounded by assorted
genius, producing exotic masterpieces of design, and pioneer-
ing in aircraft radio, and radio intercity communication
networks.

Eaton, keving high powers, and bringing sanity by his
modesty and clear thinking to the Washington Navy Yard
madhouse.

Loftin, running around in France with 8 Eiffel towers
under one arm and a 1.000-kilowatt are job under the oth<,
later to erect Lafayette, for many years the most powerful
station in the world. Afterwards he was to tackle the job
of studving and evaluating every patent in the radio art for
Unecle Sam.

Alexanderson, of the agile sliderule and contempt for mere
size. He gave us Gargantuan antenna systems, and trans-
mitters. Frem paper-thickness stcel he evolved ponderous
machinery that safely whirls at the edge of destruction,
spaced by microscopic clearances maintained by one of his
brain children.

Fuller and Beal, provided the ares that proved that Navy
operators can drink the food of the generators of their
design, namely, alcohol mixed with benzine; and live, and
come back for more.

Jack Binns, and he makes me think of the lonely memorial
in Battery Park, inseribed with the names of the heroes of
wireless, true men who maintained the traditions of the sea.

There are many more. The pathfinder team of Stone Stone
and Roos. The famous Cutting and Washington team, Craft
and his Ariny mule test. Logwood the inspired. The logical
Ballantine. Squires with his waves on wires. White, his tubes
and his common sense. Godley and Maxim, egging-on the
“hams” with their distance work. Cooper-Hewett in the Madi-
son Square Tower. Davis the empire builder. Lowenstein the
perfect engineer, and later on. the KDKA group.

De Forest, the master magician, I have saved for the piéce
de résistance. The creator of 5 billions of dollars of Amer-
jcan industries. His inventions are the essential starting
point of much of the present-day discoveries, Thus far
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we can credit him with the invention of the vacuum tube,
broadcasting, the long-distance telephone, the commercial
radio telephone, motion pictures with sound-on-film, the
radio knife, high-frequency therapeutic fever equipment,
and a host of elements of these. Television would be im-
possible, the photoelectric cell would be still a laboratory
curiosity, the concentric cable undreamed-of without his
inventions. You who have prospered from his inventions,
or those whose lives have been saved by his radie knife, or
who have had death-dealing germs removed from their bodies
by his fever equipment, as well as the uncournted millions
whose spirits have been lifted and strengthened by the
influence of his radio broadecasting and talking motion pic-
tures owe this man an incalculable debt. Fortunately this
brave soul is with us today, a tireless worker and unsoured
by the fact that his magnificent contributions have not lined
his pocketbook. ( America has produced only one other giant
of his measure, the beloved Edison.) Gentleman, our hats off
to the greatest member of our craft!

WILLIAM DUBILIER—

Vice-Pres., Cornell-Dubilier Electric Corp.

IONEER in redio and spe-

cialist in condenser design
and manufacture, His activi-
ties in this field are responsible
for the many improvements in
condensers since the ere of the
Leyden jar. Holds tnmunerable
radio patents pertaining to

telegraphy, telephony, high-
frequency apparatus, and a
system  for detecting  sub-

marines which he devised dur-
iny the Worid War.

FIRST became interested in radic when I read in the
local papers that Marconi was coming to this country
to lecture on his wireless telegraphy apparatus in 1903.

In 1904 and 1905 I assisted in giving lectures for some of
Marconi’s associates who remained here and then began to
build some of the early coherers and open spark coil trans-
mitters, using medical induction coils.

In 1906 I was associated with the Continental Wireless
Telegraph and Telephone Company.

It is not generally known that I operated the equivalent
of a broadeasting station as early as 1909. The novelty of
receiving music through the air appealed to the owner of
an amusement park in Seattle. He fitted up a crude receiving
set and erected a sign “Listen to the Wireless for 10c.”
Strangely enough, every time that I visited the amusement
park and attempted to listen-in, I was told that the apparatus
was out of order. The receiver was working, but there was
no music to pick up—for the simple reason that I was not
at the transmitter to operate it!

In 1908 I formed my own company—the Commercial Wire-
less Telegraph & Telephone Co. I remember buying equip-
ment in 1908 or 09 from the Electro Importing Co., run by
a young man named Hugo Gernsback who had a room
upstairs on West Broadway and who was selling wireless
apparatus, Branley coherers, spark coils and other equipment.

In 1907 and 1908 1 exhibited radio, telephone and tele-
graph apparatus at the electrical show at Madison
Square Garden, then at Madison Avenue and 23rd Street,
for the Collins Wireless & Telephone Company. About the
same time, I also organized one of the first amateur societies
with a membership approximating 350. The first meeting
was held in Montelair, New Jersey. During those early days
of radio, it is strange to recall how the industry started with
patent litigation and seems to have continued so up to the
present time. I definitely recall the constant patent fights
between the Marconi Company and the United Wireless
Telegraph Company. Mr. Samuel Darby, father of the

(Continued on page 622)

MARCH, 1938

RADIO-CRAFT for

www.americanradiohistorv.com


www.americanradiohistory.com

MARCH,

for

RADIO-CRAFT

Now:! Guaranteed Radio
eception

~a
nd with 5 Low Priced Speaker
Vtan
SR b s
b 7 R Ry =1 |

antee

sk &z
Mang =
oF

& Samr
IrARD - H L
RUBER  Madein 3pn e Eny

SUPREME CABINET

Tt STANDARD
] HoRN

(-

= s
825.00

pno"u's'lutzg

AL ]

Sl W rwour
$10.00 -

$9.50

8$25.00

?L’..;,__.,-_'“c'- (Y

— e v,
BROADCAST N, 2

o conory,.

Watch tae G 5T, =
sl SRATION K.t

an Ry,
v an '.M"-":'M Cor- /

TAH
S 1 AP0 PRODUCTS COMPANY
|

T

AMAN said
Wlmtt S‘gf“_i’ eliminated in
i RADIO with a
H

ampm—

NUFACTURER
R U ARANTTE

\,n/f—‘.

ARl

w

ANUFACTURERS—
WA SEMBLLRS

Ave.. Chucage

South Michinsa

R s

THESEADVERTISEMENTS APPEARED 1925-6-1

1938

NEW TUBES
INTRODUCED TO RADIO MEN
—IN 1937-38

(Continued from page 601)

to advantage in home-type battery sets
where low heater consumption is de-
sired; with the same plate voltage it has
about 4 times the power sensitivity of
the 38, which requires twice the heater
current.

The 6GBG is a pentode-type power
amplifier tube designed for service in the
output stage of receivers where maxi-
mum over-all efficiency is required.

Characteristics data are given in
Table VIII. Terminal connections are
shown in Fig. 1.

(Data courtesy Raytheon Production
Corp.)

310A Pentode Voltage Amplifier for
Carrier Systems. Increasing use of
wired radio makes it necessary that the
progressive technician keep himself
posted on new developments in this field.
It is of interest therefore to note the
features of several new tubes especially
designed for use in such carrier-current
service, The 310A indirect-heater tube
for instance, shown in Fig. K, has the

‘ following operating conditions.

The control-grid normally operates at }

3 V. negative with respect to the
cathode. The screen-grid of the tube pro-
vides electrostatic shielding between the
control-grid and the plate. This is ac-
complished by externally tying the
screen-grid to the cathode through a
condenser, thereby effectively ground-
ing this grid at voice and carrier fre-
quencies. The 310 has about 3 times the
voltage gain of the type 102F tube pre-
viously used in this carrier service.

Partial characteristics data are given
in Table IX; terminal connections are
shown in Fig. 1. Bell Telephone Lab-
oratories developed this tube.

328A. Except for its filament char-
acteristics this tube is a counterpart of
the type 310A described above. Fila-
ment rating: 0.425-A. at 7.5 V.

311A Pentode Power Amplifier for
Carrier Systems, The power output of
the 311A (Fig. E) is about 9 times
greater than that of the older, type
104D tube which is the power tube used
in existing carrier systems.

The 3rd-harmonic is about 35 db.
greater in the new tubes but this is
permissible since the new carrier sys-
tems use feedback and the 3rd-harmonic
is thereby reduced to an acceptable
value.

Unlike tubes of this general type com-
monly available for radio receiver use
these new tubes are designed to meet

| the much more severe demands of car-

rier “telephone” service. For instance,
the insulators are supplied with a
ceramic material to further improve the
insulation, and the small metal plates
used for electrostatic shielding are
formed to act as baffles to prevent metal,
sprayed from the surface of the cathode,
from being deposited on the insulators
and causing leaks.

{Continued on page 623)
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® Thosce million and more speak-
ers UTAH has been building an-
nually, for ten years, have created
a huge public preference for
UTAH speakers. And the radio
industry has been quick to capital-
ize on the fact that UTAH speak-
ers are casiest to sell Witness
UTAH’S 12 consecutive months of
sales increase.

The big swing to UTAH is made
up of thousands of dealers and
servicemen who individualy have
discovered that the happy way to
more sales at bigger profits is
UTAH—the name that means
“Worth the Money” to millions of
people.
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JOHN L. REINARTZ—

Consultant, RCA Mi{g. Co., Inc.

present Mr. Darby, was the then famous patent attorney.
(No wonder the present Samuel Darby knows his onions.)
The de Forest Company sued the Collins Wireless Company
and Fessenden sued them all. I recall being present at the
various cases when textbooks and ordinary fiction were read
into the testimony, one side trying to air out the other by
making the suit expensive. It is strange to relate that some
of the litigation relating to patents of that date were only
recently settled by the Court of Claims—the Marconi patents
claim against the Government.

During those old days, it was a constant sales struggle
among the various companies to see who could sell more
stock. Marconi Company started with a small office of 2
rooms in the Lords Court Building on William Street. The
original stock of this company skyrocketed from $5 to $125
before they had a station going. The various companies
started by de Forest sold many millions of stock to the
public, all the companies subsequently folding up.

The amateurs of that time were the only ones making
constructive advances in the industry. The commercial
organizations were only interested in selling stock. The
financiers used the radio companies as a means for hooking
the public. The engineers had a hard time to build apparatus
badly needed for the ships. I recall at one time when the
United Wireless Company installed wireless equipment on
many ships and the manager informed me that while the
company sold millions of dollars worth of stock, he couldn’t
get enough money from the main office to buy transformers
to fill orders. However, in order to fill these old orders, he
gathered together all the old brass and junk in the plant
which he sold te a junk man to get sufficient money to buy
the necessary tiransformers. The sinking of the S.S.
Republic and Jack Binns' heroic efforts to call for help, for
the first time made the world radio conscious and it was
thereafter that all the governiments began to compel ships to
install radio equipment. thus giving the companies a com-
mercial opening.

(When the World War broke out I had an opportunity to
exercise my abilities. I devised a means for locating sub-
merged submarines and calculating their speed and direction,
an idea that proved extremely valuable to France and Great
Britain. Before the United States entered the war and before
airplanes were even dreamed of as military weapons of any
importance, I had demonstrated to my own government the
practicability of wireless communication between airplanes
in flight and the ground.)

De Forest finally moved to a little place on Sedgwick
Ave., the Bronx, where with the assistance of Charles Gilbert
he made little coils, ¢rystals, and audions. The 3-stage am-
plifiers then weighed about 80 lbs. and sold for $500. When
the war started, I purchased two of these 3-stage amplifiers
from de Forest and presented them to the British and French
governments. They were the first 3-stage amplifiers seen in
France and the radio department of the French Navy was
astonished to find amplification of 10,000 times in the 3-stage
anmplifier. These were built by de Forest in America.

Very few realized at that time the importance that the
radio tube or so-called audion would play in the development
of electronic science. It was the foresight of Mr. Folk of
the American Telephone & Telegraph Co. whe paid de Forest
$250,000 for his radio tube inventions which enabled de
Forest to do further work with this tube. It was no doubt
the greatest contribution made to the A. T. & T. and a
great deal of credit should be given to Mr. Folk in acquir-
ing this valuable invention which later proved to be of
inestimable value to the A. T. & T. I recall how everybody
was surprised at the amount paid but it was the biggest bar-
gain that A. T. & T. ever received.

From the angle of non-cooperation, cut-throat patent
litigation, the industry has never grown up. It still hasn’t
learned how to cooperate as radio companies in various Euro-
pean countries have, so here we find a radio set selling for
less than the cost of the tubes in any other country. The
famous American institution of profitless business is part
of the radio history.
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WHAT ecarly amatenr or
constructor hasn’'t heard
of the famous “Reinartz” cir-
cuit, or Reinartz’s activities in
furthering amatewr radio! His
leadership and fine work while
with the American Radio Re-
lay League is recognized by
many of its wmembers, especial-
ly his efforts to help make the
first  wmatewr trans-Atlantic
tests a success. A real old-
timer and radio pioneer!

IFTY years since the start of radio. Thirty years since

the writer, then a schoclboy, looked into the mysteries
of wireless and found it interesting and fascinating. This
fascination has persisted to this day. Many are the mile-
stones that mark the passage of time. The first coherer,
the first spark coil, the first earphone, the first radio tube,
the first spanning of the Atlantic, the tirst short waves, the
first ultra-short waves, and today experimental television.
Who knows what the next 50 years will bring to the radio
enthusiast? Surely anyone’s guess is as good as another’s.
Radio’s golden jubilee will bring many fond memories to
the old-timers. It will also bring regret that the Father of
Radio, Marchese Marconi, is absent.

PIERRE BOUCHERON—

Remington Arms Co.

NE of the carliest ama~

tewrs in the New York
area, Pierre Boucheron waged
some of the first battles for
radio’s rights in the United
States. He later became editor
of Radio News (then a Gerns-
back publication) and subse-
quently went to a high position
with the Radio Corporation of
America.Mr. Boucheron, though
no longer active in radio, has
earned @ niche in its history.

Y dubious claim to radio fame, if any, dates back 30

vears when I was one of New York’'s pioneer wire-
less amateurs. Early in 1908, I came to the Big Town with
a 1-inch spark coil purchased from the original E. I. Co,
some dry cells, a regular telegraph key; I soon set up a
100-foot aerial atop a walk-up apartment on East 48th
Street. With this outfit I proceeded to make life miserable
for the night crews of the two nearby wireless stations
who had to pound brass for a living, namely, the United
Wireless, “NY"” and the Brooklyn Navy Yard stations.

There was but a handful of local amateurs, of which
there still live and thrive Major E. H. Armstrong of
superhet fame, George Eltz, Ernest Amy, Louis Pacent,
Joe Fried and several others whose present whereabouts
and state of health are unknown to me, Oh yes, there was a
millionaire playboy in the Bronx who owned, believe it or
not, a 5 kw. etheric-power plant, and when he was “send-
ing,” every commercial, Naval and other operator on the
entire Atlantic seaboard just stood by, groaned and waited
for the din to cease and desist—which might be from an
hour to a dayv. Neo rules, no regulations, no Government
supervision. Just a lot of free-for-all, healthy fun, packed
with a thrill a minute. Of course, we all knew who was who,
and where. The professionals would telephone the boys
(affluent ones who had ’em) and beg “please, old man, won’t
you PLEASE stand by for a few minutes; there’s a ship

(Continued on page 621)
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EVER CLIP

I OFFER
A NEW

Home Training

COURSE
THAT WILL SUPPLY THE

RADIO EXPERTS
of TOMORROW!

Fellows! Radio is growing up. Every
week thousands of homes throughout
America are being equipped with Radio
receivers. Vast strides ure being taken
in commercial Radio. On every front,
activity in the Radio industry is bris-
tling. Good paying jobs by the hun-
dreds are springing up in all branches
of Radio for properly trained men. Why
not prepare yourself now for the bright,
res¥ future that looms?

Don’t Wait Til It's Too Late

The fellows who pet today will he the ohes
who command the big saiarles of tomorrow. My

MARCH,

Training will glve you a thorough grounding
in erers hranch of Itadlo. So slmble and easily
undersiont are the lessons that you need have
no prevlous experience whatsvever to grasp thelr
meankng quickly.

Already a Big Demand for Servicemen

The vast job of Servicing the seis of home-
owners alone will provide steaity employment at
armies of aervicemen.
1 can train you for g
I"ll show .\'olu lnm only
1

good pay for literally
It you are & ko-getter,
buslness of your own.
how 10 Ret spare tlme johs
vou to handle 1liem eftlclently.

Qualify

’ 5 - n
“Yes, Joe’s Going Inlo Radio”

Only a few weeks apo. the wife of one of
my students wrote in and said: *'Until recently.
my hushand was employed as a salesman for a
soah concern. His income wus fair. but there
didn't seem to he very mueh future In his
job. 1 persuaded film to take ¥our Course in
Radic Traininz. and in the short space of one
month he has already equalled his former wages
with spare time  jobs that you showed him
how 1o get. 1 feel that Joe has & dandy ophor-
tunity ghead of him and your Training is
Just what he needs.'

Remember, fellows. you don't have to be a
méchanleai genlus to succeed in Radie. Any one
with ambitlon and geod, common sense can
make a real place for hipiself. Why not be your
own Boss? let me show you where the
money ig to be made and how to make it

USE COUPON AT TOP TO GET
COMPLETE FREE FACTS!
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Of special interest are the low inter-
electrode capacities which in carrier
service constitute an element of un-
usual importance. It is also of interest
to note that the heater voltages chosen
for the types 310A and 311A tubes were
based on the connection of 2 type
310A heaters in parallel and this com-
bination operated in series with the
heater of 1 type 311A tube. This ar-
rangement results in high-efficiency
operation in ‘“regulated” offices where
the battery voltage is held close to 24 V.

The characteristies data are available
in Table X. Tube terminal connections
are shown in Fig, 1.

(Data courtesy Bell Telephone Lab-
oratories.)

329A. Except for its filament char-
acteristics this tube is a counterpart of
the type 311A. Filament rating: 0.85-A.
at 75 V.

WIL.-706 Voltage Regulator Tube.
There are 2 general types of regulator
tubes, in one make, of which the WL-706
is representative; namely voltage-regu-
lator tubes and current-regulator tubes.
As both types are different in construc-
tion and principle as well as in applica-
tion, they are described separately. Both
types were illustrated in the article,
“Keeping Voltage Constant”, in August
1937 Redio-Crajt; they are included in
this later article for completeness of
data-reference.

The WL-706 tube is a cold-cathode
gaseous type It, therefore, has a tend-
ency to maintain its voltage drop at a
constant value regardless of ordinary
fluctuations in the supply line voltage.
Thus it may be used to regulate the
D.C. plate voltage applied te amplifier
tubes; and in many experimental cir-
cuits. As the operation is entirely elec-
tronic the regulation action is prac-
tically instantaneous. Incorporated in
the WL-706 is an auxiliary electrode
which by special circuit connections
initiates the icnization, thereby per-
mitting the tube to break down and be
used on lower voltage lines thun would
otherwise be the case.

Characteristics are given in Table XI.
Terminal connections are shown in
Fig. 1.

(Name of manufacturer will be sup-
plied upon receipt of a stamped and
self-addressed envelope.)

WL-896 Current-Regulator Tube.
This tube is within its range a constant-
current regulating device and differs
from voltage regulators in that it con-
tains a single electrode referred-to as
the filament. This filament has a
variable-resistance characteristic which
tends to keep the current flowing
through it constant regardless of the
supply voltage.

The maintenance of a constant volt-
age, for instance on the filaments of
radio or electronic tubes, is particularly

(Continued on puge 625)
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You Can Make
MORE MONEY
N RADIO

With My Sensational

HOME
TRAINING
PLAN

I Actually Set You Up For A

Profitable Business

Here's the greatest opportunity you've ever had to
enter the fast moving Radlo industry, Tremendous money
making possibllities exist for properly tralned men. If
you are an ambltious fellow. I can traln You for a good
paylng full 1ime or part time
job . - with a blg future ahead.
My tralning is Jlstinctly new and
different. 1t not only touches all
Phases of [tadio . it eaulps
You fully for an actusl start in
your own Radio business.

Professionzl Qutiit Given

"ositlvely the flnest equihment
oftered with any lacdio Course 12
avaltable to every Sprayberrs siu-
dent. Conslsta of All-Ware, All-
Purpose Analyzer, Itider Manuals
(7.07¢_pages), Tool Klt. Electrlc
Eye Outfit, Experimental Appar-
atus.

No Experience Needed
Earn While You Learn

YOerry  lessons are Ine

interesting nna easy
erstani S thoroughly
cover all branches and phisea
of Radlo. Right at the be-

 training. T

0 wet Profit.
ahle spare time Radlo service
svork. Moreover, 1 show you
how to do these jobs efficients
.i,‘ Thus you pain renl prace
tical experience and pdd easy
anh your bank account

€asl to  yol
whille you're learning.

| Don’t “Wish"’ For
More Money
Train For It Now!

Wouldn't you llke
be your own Boss .
wlth a regular cash In-
comc? Why envy those
fellows who have good
paylng Jjohs . who
are building toward fu-
ture securlty? They are
noe smarter than you. Ajl
that it takes is initiatlve.

Iron-Clad Money
Back Agreement

. You miust be satisfied
that my Course (s exactly
as represented . ., or It
whl  cost you nothing.
Why nat cash in now on
the spare time or full
thme Jjobs walting for
properly trained men?
Hundreds of fellows have
made good. I cannot urge
you oo strongly 1o get
started  immediately  in
Radio.

to

and

THESE FELLOWS Made
Good . . . So Can You!

Claarad S50 tn Spare Time

*Since enrolling 1
cleared net  profit
more thau $150 In spare
time alone . . . An am
nol onc-half throukh the
course ¥el. Honestly, I
caniot  understand how
you can give rauch
'do{»e‘ for so little money.'*
A. H. Lanole. Northbridge,
Mass.

Earns $25 Monthly Spara Time

I am now dolng spare
time service work as a
iraining.

round $25 per
Installing auto
Radlo recclvers.” Georie
Herrington, - C. Can-

ada.

Mahoney Gets Job With Sears

'l  fouiul that after
three months of study I
was able seTvice sets
In a much mare,_ profes.
siona! manner. Business
certainly rhowed an  in-
crease. I recently recejved
an offer from Sears Roe-

buck which T coutd net

have accepted without
baving b ur  train.
ing.”" Joweph™ Mahoney,
Rhode  Island.

shorl
per month.

GET THE FACTS!

?uraybcrry Academy of Radio,

SPECIAL SERVICEMAN’S COURSE

« » « . Of an adranced nature for men already In Radlo
work. Expluins newest imethods. tlr,cuul
3.00

cuts. Terms low as

1 L. Sprayberry, Pres.,

| 120-C University Place. N. W.,
: Washington. D. C.
1 _ Pleaso send me free copy of *‘More Money In
g Radio™
: Name ....... arotct s Rl s e s i A PR Age .......
T sddress ....ii.... st T N esaas
Y CItY kbbobamem s ias bsie AR R A 1 State ...een.

¥ Mail in envelope or paite coupon on postcard.
LT interested in Service Course oni¥, check here { ),
‘-------------------------‘
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sinking off Hatteras and we're trying to get her position
from ‘HA’ (Cape Hatteras).”

Wireless in those sweet. irresponsihle days of our youth
(I don’t believe that the word “radio” was even coined then)
was just a free, unhridled, bucking hronco, and wireless
operators, commercial and Naval as well as amateurs, were a
select crowd of swashbuckling voung bhraggarts, of a do-
or-die breed, comparable, 1 suppose, to the later-day crack-
pots who flew Jennies with “OX-5" grinders over the French
lines‘during the ’teens of the War., Ah me, those were the
days!

Later, we New York amateurs hecame more numecrous
and troublesome, and as a consequence, there began to cveep
up some resentment from certain quarters about our noise-
making on the air, so we formed a profeciive association
headed by young W. E. D. Stokes, Jr., whose father was a
power. We met and denounced this interference with our
inalienable rights as free Amerieans. A clipping in my
vellowing Serap Book, dated November 30, 1910, reports an
attendance of 20 ardent souls at the first and only meeting
ever held to dencunce the Depew bhill *“which proposes to
require a Federal license for all wireless stations,” and a
resolution was passed to send voung Stokes to Washington
to see Congressman Whosit about it. Ah me, again!

Codes? Could we read, rapidly, what was going on in
the air? Certainly. Some of us were land wire operators,
and since the American Morse Code was then the more or
less official wireless code of the U. S, it was easy to copy and
gossip ahout everything that went on whether sacred or
otherwise. What few foreign ships were equipped used the
Continental Code. This was a cinch, too, for many of us
had learned to read that Code as well as American Morse
via the nightly broadeasts of “CC” (Cape Cod), a power-
ful Marconi station of the day that sent Marconigrams and
press items to ships at sea, over and over again the whole
night long. If you missed one word (speed was 12 w.p.m.)
you got it on the next round.

And there was the now long-forgotten Navy Code, the
first letter of the ulphabet which I recall was 2 dashes, in-
stead of a dot and a dash. Unlike the Continental and Amer-
iean Morse Codes which have many letters in common, there
was no Navy character the same as any one of the other
two codes. I suppose the master minds who oviginated this
Navy Code sought extreme sccrecy. They got it, too, for it
isn’t on record that any operator ever got beyond the speed
of b words per minute with it, which of course soon meant
complete oblivion for the Navy Codae.

Finally, there eame a day when it began to look as if the
commercial and Naval authorities were going to have the
last word about the right-of-way of the ether. Gloomy talk
was heard about regulations, examinations and licenses, and
of fines and even imprisonment for the willful boys bold
enough to break the impending new laws. Then came that
fateful International Conference of 1912. It looked bad
for those unhampered, damped amateur waves. So those
liberty-loving spirits among us amateurs of 1910-’12 who
could not bear the thought of being muzzled sought Escape
to the Tropics where we could pound away brass to our
hearts’ content amid the roar of the thunderous static that
prevails there most of the year ’round.

We individually did this by casting aside drab land ties,
such as school, job, or even sweetheart, and signing-on in
the role of “Sparks” on board passenger, freight or tramp
ships of the then scant American merchant marine. And
what glorious vears those were! Adventure, glamour, tran-
sient love—all mixed with the proper amount of storms,
hurricane, wrecks. murderous captains, and other hazards
of land and sea. Of course, I fell in easily with this motley
crowd and there still hangs in my den Certificate of Skill
No. 80, which was the very first attempt by the Government
to license these sea-going radio rovers.

But that is another story, and since my old friend and
one-time editorial chief, Hugo Gernsback, has confined me
to a few hundred words, I leave you, oh, gentlest of readers,

b24

with a sigh for the past and a salute to the future of our
beloved radio.

LOUIS GERARD PACENT—

Pres., Pacent Engineering Corp.

WHF,‘.V, more than 30 years
ago, anatenr radio was
being born, one of the leading
spivits in the new field wus
Lowis Gerard Pacent, who had
started his activities in 1906
He is « Fellow of the A.LEE.,
I.RE., SM.P.E., and Radie
Club of Amterica, where he
held the office of President.
Noted as a radio und sound
engineer, he has contributed
much to radio’s progress.

3’;\' the vear 1865, Professor James C. Maxwell of the
University of Edinburgh, Scotland, hy a series of bril-
liant mathematical processes, attempted to show that such
things as electromagnetic or radic waves must exist. Pro-
fessor Maxwell predicted that electric oscillations in a circuit
would produce electric waves in the ether and that these
waves would travel with the veloeity of light.

A few vears later, Professor Heinrich Hertz, of Karlsruhe,
performed experiments that proved definitely the existence
of the radiations that were predicted by Maxwell’s mathe-
matics. Later, at the University of Benn, Professor Hertz
performed a number of classical experiments along these
same lines. Most of these experiments were on wavelengths
which even today are considered “short.” He not only
propagated these radio waves, but he detected them, yet he
did not realize the tremendous possibilities of his achieve-
ments.

The mian who had the vision necessary to see the possi-
bilities in the then fairly well established theory of electrie
ether waves was Guglielmo Marconi. Marconi, at a very
early age, began experimenting with radio apparatus and
developing it along the lines which were to make it a com-
mercial success. In June, 1896, he filed a patent with the
Patent Office of Great Britain, covering “Improvements in
Transmitting Electrical Impulses and Signals and an
Apparatus Therefor.” From this time on, Marconi was the
leader in the new art, and due to the limitations of the
apparatus so far developed it seemed to Marconi that the
long wavelengths held the greatest promise for transmission
over great distances. The other great minds of early radio
concurred with Marconi in this belief, and the rapid com-
mercial development of radio on the longer waves was a
result. Accomplishment is also a strong argument, and per-
haps for the reason that long-range communication on the
longer wavelengths was already established, it was grad-
ually assumed that such communication could not take place
on the short wavelengths. As a matter of fact, this helief was
so firmly established that when the Government assumed
authority over the various agencies using the ether to
transmit intelligence and allotted to the amateurs wave-
lengths of 200 meters and lower, it was at first thought to
be a death blow to amateur radio. The amateurs, however,
did not give up and soon proved that long-range communica-
tion on shorter and shorter wavelengths was not only pos-
sible, but possible with infinitely less power than that used
on the long waves.

Many will vecall the first signals on 200 meters, trans-
mitted by radio station 1BCG at Greenwich, Conn., and re-
ceived in England by Mr. P. F. Godley under the auspices
of the Radio Club of America in 1920. (See Proc, Radio
Club of America, Vol. 2, No. 2, February, 1922.) The idea of
transmitting amateur signals across the Atlantic originated
with the writer before the World War, when it was pre-
sented to the Board of Direction of the Radio Club of Amer-

(Continued on page 626) °
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TEE CRESTEST BUY

TN BADIO/

Only 3“B’s” and 1 “A”
Battery; Built-in-speak-
er in radio table; Book
of instructions explains
how to install and op-
erate the set properly;
shipping weight 160 Ibs.

Bargains in batteries, crystal
sets, etc. listed in the FREE
Wholesale Radio Catalog.

RMW SERVICE, (()

6 CHURCH ST.
NEW YORK, N. Y.

THIS ADVERTISEMENT APPEARED IN 1924

5 Tube Set ou, $105%|

~N
7

| Filament voltuge (A.C. or D.C.)

D.C. plate voltage

1938

NEW TUBES
INTRODUCED TO RADIO MEN
—IN 1937-38

(Continued from page 623)

important when these filaments are of

the thoriated or oxide-coated type. This |

requisite constant filament voltage may
be ohtained either by connecting the
WL-896 in series with the tube fila-
ments as a ballast tube, or in series
with the filament transformer primary,
with secondaries delivering their requi-
site filainent voltages. The tube also
may he used to maintain constant volt-

| age from storage batteries, particularly

those in aircraft, or wind-electric or
gasoline-generator service. Technieal
data are given in Table XII; tube
terminals are shown in Fig. 1.

(Name of manufacturer will be sup-
plied upon receipt of a stamped and self-
addressed envelope.)

WL-788. This tube except for varia-
tions in its characteristics is a counter-
part of the WL.896, Characteristics data
are given in Table XIV. Tube terminals
are the same as shown, in Fig. 1, for
the WL-896.

{ CHARACTERISTICS DATA

XPD—TasLE 1
Average Characteristics

Filament voltage 2V.
Filament current 75 ma
*Amplification factor 8.7
*Impedance 7,400 ohm
*Mutual conduectanee 0.9-ma./V,

Av. diode current
*Taken at Ea—i5 V,

200 microamps.

XVS—TasLe II
Average Characteristics

Filament voltage 2V.
Filament ecurrent 75 ma,
Amplification factor 400
Impedance 1.3 megs.
Mutual conductance (max.) 0.3-ma./V,
Mutual conductance (min.) 0.01-ma./V,

814—TanLE 111
Tentative Characteristics and Ratings

10.0V.

Filament current 3.25 A.

Transconduetanee, for plate
eur. of 39 ma.

Direct interelectrnde eapacities
Grid-late (with external

shielding } 0.1-mmf. max
Input 13.5 mmf. max.
QOutput 13.5 mmf. max.

Maximum Ratings and Typical
Onerating Conditions
As R.F. Power Amplifier—
Class B Telephony

Carrier conditions per tube for use with a maz. |

modulation factor of 1.0

1,250 V. {max.)

D.C. sereen-grid voltage

(grid No. 2) 300 V. {(max.)
.C. plate current 60 ma. (max.)
Plate input 75 W. (max.)
Screen-grid input 6.1 W. (max.)
Plate dissipation 50 W. (max.)
Typical operation

D.C. pliate voltage 1,000 1,250 V.

D.C. screen-grid voltage 200 200 V.
D.C. grid voltage (Grid No. 1)* -28 -28 V.,
Peak R.F. grid voltage 50 50V,
Beam-forming-plate voltaget} [ oV.

(Continued on page 627)
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Send for the 180 poge FREE Catolog Ne.
69-3C8. Lists the latest in radic — porfs,
tubes, ham equipment, etc. — ot prices
that are hard to beat!

| WHOLESALE

ISEMCE

100 Sixth Avenue
NEW YORK, N. Y.

| HHI]

CHICAGO,
901 W. Jackson Bivd. 265 Peachtree St.

ILL. ATLANTA, GA.

BOSTON, MASS.
] BRONX, N. Y.

NEWARK, N. J.
JAMAICA, L. 1.
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JOHN V. L. HOGAN—

Pres., Interstate Broadcasting Co.

ica for consideration. The War prevented their carrying out
these experiments at the time, but after the War, suecessful
experiments were made and the results obtained astounded
the radio world.

This brings to mind that in 1915 or thereabouts 100 to 200
meters were considered short waves and the general engineer-
ing opinion at that time was that these waves would
not travel long distances. In recent years short waves of the
order of 10 meters were also considered that they would not
travel the curvature of the earth and only travel short dis-
tances. Now both of these theories have been disproved
and waves of 10 meters and less have covered half the
World! Evervone has now awakened to the possibilities
of the short waves, and we now see radio once more attempt-
ing to return to the short wavelengths used by Hertz, so
long ago.

IRVING VERMILYA, W]ZE—

Radio Station WNBH, Standard-Times. Mercury

R ADIO “AMATEUR NO. I"

is Irving Vermilya, WIZE,

who started his experiments in
s
’

19601, and met so long uafier-
ward operated under the call
“—J

letters, VN, In 1915 he re-

ceived WIZE as his call and
has heen wusing it ever since.
Mr. Vermilya is uiso one of the
first customers of the old E. I,
Co., ahout the only place radio
parts were obtainable in thos
early days of experimenting.

T certainly gives me great pleasure to look back over

the long vears, and to recall some of the incidents and
happenings of the years gone by. Certainly, a lot of “radio
.water" has passed under the bridge since I first became
interested in radio in 1901 (and thus earned the sobriquet
of “Amateur No. 1"—FEditor). At that time I lived in Mt
Vernon, N. Y., and c¢an well remember making trips to
New York City in an effort to buy radio material, and 1
can also well remember that it was almost an impossibility
to buy anything connected with radio in that day. Having
been keenly interested in wire telegraphy, I naturally made
the strongest effort to obtain wireless material at the J. H.
Bunnell Co., which was located in Park Place, N. Y. C. As
the years pass by, I have fond recollections of being able
to buy radio equipment from Hugo Gernsback’s Electro
Importing Co.

I can also well remember that Mr. Gernsback launched
probably what was then the first radio amateur call book
in the world, and I was duly registered in this hook under
the call letters of “VN”, This was many, many years before
the Government even issued any licenses to any types of
wireless stations and the wavelengths that we boys used in
those days were anything from 200 to 900 meters. I recall
with great pleasure having worked the following stations
back in those dark dim years:

FK—Frank King; DR—Dr. Hudson; CC—C. Cannon;
DX—Mr. Mevers; HB—A doctor in N. Y. C.; FH—Arthur
Boeder; and WA—C. Runyon, Yonkers, N. Y.; and many
others whose call letters I cannot now recall. Today under
the call letters of W1ZE which I have now held for 22 vears,
I am still operating with a kilowatt on 5. 20, 80 and 160
meters—hoth phone and C.W.—and I would be very glad to
contact any of my old friends.

Incidentally, some of the “newer-timers” may be interested
to learn how I acquired the appellation of “Amateur No. 1.”
This was the title of an article I wrote, and which appeared
some years ago in QST, in which I recounted how I had
visited Marconi at Goat Hill and watched him fly his kites,
and how, when I returned home, I then set up a coherer-
decoherer and Ruhmkorff-coil amateur radio station—in
1901. I was 11 years of ape. A vear later 1 was presented
with one of two coherers M. Marconi had given Dr. Tyndall.

626

ROMINENT radio engineer

and outstanding contributor
to the progress of radio. In-
rentor of the gang-condenser
(variable), President of the In-
stitute of Radie Engineers in
1920 and owner and chief en-
gineer of the renowned short-
wave high-fidelity broadcast
station WQXR. At the present
tinte, M. Hogun is doing much
valuable work in facsimile und
high-fidelity transmission.

F course, “radio” is a coined word, and it was not adopted

until long after 1896. the year in which Marconi’s work
is widely considered to have given this new svstem of com-
munieation its real start. There is always some difficulty
ahout deciding npon when “decades” begin and end; some
people insist on having them in round figures, and so would
put the First Radio Decade as from 1890 to 1900. I prefer
to think of the First Radio Decade as starting with Mar-
coni’s work in 1896 and ending in 1906, and in looking back
today, from the beginning of radio’s Fifth Decade, 1 will
classify it in that way.

America did not get into radio very effectively for several
years after Marconi’s first demonstrations abroad. 1 remem-
ber that in 1902 the wireless telegraph was not only a
novelty, but a mystery. Perhaps my first real contact with
the new science was when, in that year, I attended a showing
of scientific marvels at the University of Indiana. Among
these was a little spark-coil transmitter which was capable
of operating a coherer and a relay across the length of one
of the lecture halls. By pressing his telegraph key, the pro-
fessor could make a sounder click, ring a bell, start a small
electric motor, and so on. The climax of the evening was
the setting off of a miniature cannon, «nd the spark that
ignited its gunpowder quite evidently also fired something
within ne, for [ have been driven by ‘“‘wireless” ever since.

It was not long thereafter that I had the opportunity to
spend many hours with the wireless operators at the U. 8.
Naval Station in San Juan, Porto Rico. This was equipped
with a mercury-turbine interrupter spark-coil transmitter,
and a coherer receiver, and, when the static was not too
bad, exchanged messages with its sister station on Culebra
Island, some 40 or 50 miles away. The chief operator, by
name Jones, was more than patient under the barrage
of questions that my youthful enthusiasm dictated, and 1
owe him a great debt of gratitude. Soon, then, as you may
well imagine, I had my own and my first amateur wireless
station. It was too feeble to communicate with neighbors,
even had there been any who were interested in such im-
practical matters, but did effectively set up Morse Code
buzzes in the telephone-and-microphone receiver that I had
arranged about a hundred feet away.

Next came more realistic apparatus, including 60-cycle
transformers, glass-plate condensers and tuning helices,
together with more delicate receivers. In those days we
amateurs were not regulated as to wavelength or power,
and there was plenty of channel space in the radio spectrum.
Interchange of messages was not among the amateurs alone;
frequently one would find a commercial or Naval operator
with whom he could “chew” during off-hours. George Davis
at “PT” (the Brooklyn Navy Yard) and “Z” Duffy at “NY”
(42 Broadway) had many amatewr friends, and were ever
willing to help us along with practical hints. Sometimes,
however, one of the hams would set up too much “9"”, which
was what QRM was called in the yvears before “Q” signals,
and then we would all be unpopular for a time. There was
no federal regulation, no broadcasting, not even any wire-
less telephone,—almost nothing but the bare frame of radio
as we know it today.

(Continued on page 628)
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Licensed under Lektophone patents

GOODWILL IS
GOOD BUSINESS

Behind and directing every-
thing that the manufacturers
Oxford Dynamic

of the

Speaker are doing is one
dominating aim—that is to
serve by building the finest
radie speakers in the World
in lurge mass production—
at the lowest prices consist-

ent with the highest ideals.

OXFORD stands
for the finest, the latest, the
in radio

definitely

most dependable

speakers.

Oxford Speakers are available,

correctly engineered. for the
new model chassis of practically
all the radio set builders who
sell separate radio chasais.
Among our thirty-five models
we have D. C. speakers now
available for chassis of Wells
Gardner, Silver Marshall, Aun-
diola, Premier. Shamrock, Day-
Fan, Minerva, Buckingham,
Wexstark, Pierce-Arrow, Senti-
nel, Liberty, Walbert, Peerleas-

Picneer, Nationai, and Kras-
berg-Golloa.
The Oxford line includes all

Dynamic Speakers, such as the
Direct Current Models, A, C.
Rectified t¥pes, tube operated
speakers, and theater models.

OXFORD

RADIO CORP.

Successors to
Joy-Kelsey Corporation

3200 W. Carroll Ave.
CHICAGO, U.S.A.

THIS ADVERTISEMENT APPEARED IN

MARCH

1929

1938

NEW TUBES |
INTRODUCED TO RADIO MEN
—IN 1937-38
(Continued from page 625)

*Grid voltages are given with respect to the
mid-point of filament circuit operated on A.C. |
If D.C. is used, each stated value of grid voltage
should be decreased by 7 volts and the circuit
returns made to the negative end of the filament. |

{Beam-forming plates should be connected to
the mid-point of filament eircuit operated on
A.C., or to the negative end of the filament when
a D.C. tilament supply is used.

313A—TaBLe IV

Ratings
Max. peak control-electrode current 30 ma.
Max. average control-electrode
current (avg. over 1 sec.) 10 ma.
Max. peak reverse current in
main gap 5 ma.
Characteristica
Nominal eontrol-gap breakdown
voltage 0V,
Nominal control-gap sustaining
voltage 60 V.
Nominal main-gap breakdown
voltage 173 V.
Nominu! main-gap sustaining
voltage TSV

Transfer current 5 microam. (max.)
Nominal deionization time
Main gap

Contrel gap

10 millisec.
3 millisec.

6J8G—TaBLE V
Triode-Heptode Converter Characteristics

63V.
0.3-A.

Heater voltage, A.C. or D.C.
Heater current

Operating Conditions and Characteristics

Heater voltage 83V,
Plate voltage (heptode) 250 V. (max.)
Control-grid voltage (heptode) -3V

Screen-grid voltage (heptode)

100 V. (max.) i
Qscillator plate voltage

(triode) "™ 250 V. (max.)
Oscillator grid resistor (triode) 50,000 chms
Plate current (heptode) 1.2 ma.
Screen-grid current (hebtode) 2.8 ma.
Oscillator plate current

(triode) 5.0 ma.
Oscillator grid current (triode) 0.4-ma.

Plate resistance (heptode) 1.0 megohms
approx.

Conversion conductance 290 micromhos
Control-grid voltage (heptode)
for 2 micromhos conversion

conductance ~20 V.

*Applied through 20,000-0hm drupping resistor.

6ZY5-G—TanLe VI
Tentative Data

Heater voltage
}eater current

As Full-Wave Rectifier
Operating Cenditions: Condenser Input to Filter

Heater voltage* 63 V.
A.C. plate voltage per plate
{r.m.s.) 350 V. {(max.)

1,000 V. (max.)
150 ma. (max.)
35 ma. (max.)

Peak inverse voltage
Peak plate current per plate
D.C. output current

When the D.C. resistance of each half of the
secondary of the power transformer is less than
225 ohms, sufficient resistance should be added |
in series with each plate to provide this minimum
of resistance.

*The D.C. potential between heater and cathode
should be limited to 400 volts.

Under no condition of operation should the
normal operating heater voltage of 6.3-volt ever
fluctuate to exceed a maximum of 7.5 volts.

(Continued on page 629)
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Sound Value -
and Performance
OXFORD
SPEAKERS

Alertness to modern sound developments
————and the ability to meet the needs of

the industry in increasingly good meas-
ure have made Oxford Speakers a fa.
jobbers, and
manufacturers, for original or replace-

vorite of service men,

ment installation in receivers and pub-
lic address equipment. Oxford Speakers
mean sound progress.

OXFORD 3" PERMAG

The World's Smallest
Permanent Magne! Speaker

Remarkable sensitivity for a speaker of
this size. Ideal for many smal AC-
sets and tele-communication systems.
This is just one of the outstanding high
quality units in the complete series of
OXFORD PERMAG SPEAKERS available
from 37 to 147, including Trumpet Units
for Exponential Horns.

ELECTRO-DYNAMIC

You'll find Oxford Electro-Dynamic
Speakers much to your liking. They'ra
carefully designed and sturdily built to
give excellent reproduction and long
dependable service. A wide range of
models and sizes for original or re-
placement use in modern receivers and
Public Address Systems.

Ask Your Jobber or Write us for
Complete Information.

Special models built to specifications
for set and amplifier manufdcturers.

NEW YORK OFFICE:

27 PARK PLACE, N. Y.

ORFORD-TRRTAK : ) :
'-( )

RADIO CORPORATION %t -/
915 W. vAN BUREN ST+ CHICAGO, . 5. A e
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Just at the end of this First Decade, as 1 have placed it,
I was happily given the position of laboratory assistant to
Dr. Lee de Forest. He was then carrying forward his work
on the audion, which up to that time had been principally
a modified Fleming valve sensitized by the addition of a
plate-circuit battery. During my time with de Forest, the
very first “grid audion” (or 3-electrode vacuum tube) was
built; the fact that I ran and took notes on the first plate-
voltage—plate-current characteristic of this veritable but
tiny grand-daddy of all radio amplifiers is perhaps one of
the fondest of my early wireless memories. That particular
little job was so significant, so prophetic of what afterward
came to dominate radio, that I often wonder whether we are
today doing anything that will be eqgually the basis of a
great part of the radio practice that will exist 30 years from
now. Perhaps we are; and if 1 were asked to put my finger
on a single item of today’s work that might contain the
germ of an important radio service likely to flame into
significance within the next 3 decades, I think that for that
position of honor I would select poini-to-point, and broudcast
Facsimile.

J. R. POPPELE

Chief-Engineer, radio station WOR

ONS of expensive equipment,

conmplicated apparatus, con-
nected together by numerous
heavy cables from studios to
transmmitters, to power plant
room. Such is the picture of
hroadeast station WOR, of
which Poppele is chief-engi-
neer. It hurls 50,000 watts into
the ether whenever the stution
is “on”, and Poppele and his
staff see to it that WOR fune-
tions smoothly and efficiently.

ESPITE the efticient, nation-wide industry which
broadcasting has become today, there are few old-
timers who cannot look back upon the carly days before the
war without a smile.
A personal recollection of my first encounter with radio-

telephony is that it was a bafling experience. At the age of
13 or 14, like many of the other radio pioneers, I built an
amateur wireless transmitter, operating under the call let-
ters 2AEY at my home in Newark. It was a customary
quenched-gap spark rig of the era, with a simple galena crys-
tal detector as receiver—one of those patience-exacting outfits
where one spent interminable minutes adjusting the all-
important cat’s-whisker 1o find the point of greatest sensi-
tivity. My first wireless contact, I recall, was with another
amateur across the Passaic River from my home.

Then one day in March, 1912, somcthing new came into
the headphones. Instead of the customary raucous spark,
raspy as a file, I heard music—the strains of Tipperary.

Somehow, I felt this was impossible, So I searched the
house for a phonograph, threw open the window and listened
to see if the phenomenon were coming from a neighbor’s
house. But only in the headphones was the music audible.

A worried note to old Modern Electrics solved the mystery.
There actually was a station accomplishing this seemingly
impossible miracle of broadcasting music and voices by wire-
less and I had heard it.

These days of national networks and voices from the
remotest cities of the globe are a far cry from March, 1912,
And there are other recollections which crowd back upon
us when we start reminiscing.

The wonderful Geissler tube, forerunner of the neon bulb,
whieh I won for selling subscriptions to Moedern Electrics,
has not been forgotten. Nor have the haleyon days of the
Great War when wireless altered the pattern and speeded
the tempo of modern warfare. Then again, as commercial
operator in the North Atlantic during 1919, I copied a
message to wateh for Alcock and Brown, the pioneer trans-
Atlantic flyers. Imagine the thrill when I saw their frail
plane pass us 10 miles off on the horizon and reported its
progress to an anxious world.

And today, when such memories seem amusing, when such
wonders have become commonplace, I am still proud to
have been both a witness and a participant in the progress
which has made radio a foremost factor in the web of
modern communication and culture.

This concludes Radio-Craft's presentation of reminiscences of old-timers
in radio. Although space limitations preclude printing the recollections
of the many more pioneers whu helled lay the foundation of modern radio,
we salute you, one and all!

A $750, KC.-CALIBRATED TUNER—IN 1927!

A DECADE AGO, when custom set building was in
its heydey, your Mana in%NEdifor—whose interest
in radio is hereditary (Mr. Washburne, pere, having
built his first spark coil and coherer-deccherer set
in 1897)=—joined Radio Construction Labs. and now
presents the first published account of what was
probably the finest engineering feat of that period.
| vas dere, Sharlie,'” and know whereof | speak.
Rudolph Siemens, in collaboration with Paul
Laverty and business associates Howard Smith and
John Murray, was producing a custom-built tuning
unit that sold, sans audio system, for $750, and
that could be guarantced to pick up {even at
West End Ave. locations in New York City) pro-

grams originating in California!

The final design of the tuner incorporated 5
stages of radio-frequency amplification {4 stages—
s shown in photo at left—were used in early de-

s«?ns) in an improved Wheatstong-bridge version
of the Rice neutrodyne circuit. A single, cast-metal
dial, with aeeurate calibrations in kilocycles
printed on the scole (!), was used (the earlier
type—os shown in photo—used 2 dials). Each stage
employed a pre 201A tube, and was completely
and individually shielded and bypassed; and could
be individually cut into or out of circuit at the
flick of a snap-switch, All 5 stages resulted in
""California’ sensitivity, and somewhat better than
10 kc. selectivity straight across the band: a lesser
number of stages was used for focol Sle,ss sensitive
and selective) reception. Twin Hammarlund straight-
line-frequency variable condensers were required in
each stage; a tool-steel shaft turned all 0 con-

Rear view. Printed.scale dials accurately calibrated in kc.!
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densers, without backlash mergl\lf by blowing on
the periphery of the tuning dial. A heavy, cast-
metal base was found essential to maintain alignment.
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National Unlon Is making an extra-
ordinary offer to all service men
and detalers—a high quality tube
tester, an osciliator and eutput
meter, and o visameter. Three
valuable pleces of radlo service
equipment ...

All absolutely free. You con have
any ono or all of these pleces of
esquipment. Simply. easily and
absolutely without charge.

This ofter by Natlonal Unlon lasts
for a short whiie only. Act at onte!

SEND FOR DETAILS TODAY. MAIL COUPON NOW!

V

L L L L L
NATIONAL UNION RADIO CORP.
400 MADISON AVENUE, N. V. C.

Please tell me how 1 pan have any one
or all of the above equipment free.

NAME
ADDRES S
CITY.

STAYE
L--I---..I.----I-J

REPRODUCED FROM OLD ADVERTISEMENT
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NEW TUBES
INTRODUCED TO RADIO MEN
—IN 1937-38

(Continued from page 627)

884-——TABLE VII
Tentative Data

Heater voltaget 6.3V.
Heater current 0.6-A.
Direct Interelectrode Capacities:
Grid to plata 3.5 mmf.
Grid to cathode 3.6 mmf.
Plate to cathode 2.5 mmf.

Tube voltage drop 16 V, approx.

As Sweep-Circuit Qscillator

Plate voltage (instantaneous)

Peak voltage hetween any two
electrodes

Peak plate current

300 V. (max.)

350 V. (max.)
300 ma. (max.)

Average Plate Current:

For frequencies below 200

cycles/sec, 3 ma. (max.)
For frequencies above 200

cyclea/see, 2 ma. (max.)

Grid Resistor—The resistance of the grid re-
sistor ahould be not less than 1,000 ohms per
maximum jnstantaneous volt applied to the
grid. Resistance values in excess of 0.5-meg.
may cause circuit instability.

As Grid-Controlled Rectifier

For frequencieg bhelow 5 cycles per sec.
Peak voltage between any two
electrodes
Peak plate current
Average plate current:
Averaged over period of not
more than 30 sec.

300 ma, {max.)
330 V. tmax.)

75 ma. (max.)

Grid Resistor—The resistance of the grid re-
sistor should be not less than 1,000 ochms per
maximum instantaneous volt applied to the
grid. Resistance values in excess of 0.5-meg.
may cause circuit instability.

Heater voltage should be applied for 30 seconds

| before drawing plate-load current.

$The cathode should preferably be connected
directly to the mid-tap of the heater winding. In
circuits where the cathode is not connected direct-
ly to the heater, the heater may be made negative
with respect to the cathode by a potentia! differ-
ence not to exceed 100 volts provided the peak
voltage between any clectrode and the heater does
not exceed 350 volts.

6G6G—TasBLE VIII
Ratings

Heater voltage (A.C. or D.C.} 0.15-A.
| Heater current 63V
Maximum plate voltage 130 V.
Maximum screen-grid voltage 180 V.
Amplifier—Class A
Plate voltage 135 180 V.
Screen-grid voltage 135 180 V.
Grid bias i —~h* V.,
Self-bing resistor 410 610 ohms
Amplification factor 360 400
Plate resistance 0.170 0.175-meg.
Transvonductance 2.100 2.300
micromhos
Plate current 115 15 ma.
Screen-grid currént 2 2.5 ma.
Load resistance 12.000 10,000 chma
Total harmonic distortion 7.5 io p.C.
| Power putput 0.6 1.1 W,

The voltage between heater and cathode should
be kept as low as possible where they are not

| directly connected,

*Transformer or imPedance input systems are |

recommended. If resistance coupling is used the
D.C. resistance in the pgrid circuit should net
exceed 0.5-meg. with self-bias. With fixed-bias the
.C. grid circuit resistance should not exceed
0.5-meg. under the 135 volt operating conditions=
or 0.05-meg. under the *'180 volt” conditions.

{(Continued on page 641)
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| Get the equipment

‘||l you need FREE with
purchases of National
Union radio tubes and
condensers

‘(VHAT do you need to make yours the
“finest radio service lab in town"?
Whatever it is, National Union is ready
to give it to you. Thousands of service
engineers are cashing in on the National
Union free equipment plan. They're
building their reputation . . ., they're
growing, making more money.
Now, with National Union condensers
it's twice as easy as ever before bhecause
condenser purchases and N.U. tubes all
help to earn the things you need. Get in
on the N,U. proposition for 1938. Get in
on it now ! Ask for name of nearest N.U.
distributor.

QUALITY! NATIONAL
UNION’S BYWORD

S0 many thousands of Radio Service
Engineers have proved National Union
quality in the field that it is taken for
granted. Due credit should be given to
the large staff of research engineers
who are constantly at work in the Na-
tional Union Laboratories striving to
improve N.U, Products and develop new
and finer merchandise. The N.U. re-
search stafl is your assurance that
National Union PPreducts will never let
vou down,

1
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fell off—as they have done every
 since that day. Coggeshall, my
k, thought that the wireless busi-
as gone for good, and he offered
yut to me. I accepted the offer and
srted for Chicago, leaving me as
mer of the E. 1. Co.
hat time we had moved to 87
1 Street, a few blocks northwest
0. 32 Park Place where our first
had hlossomed forth. The art
reproduced in its pages was
¥ Mr. Coggeshall, who was also
jst with a flair for beautiful
as exemplified on the cover of
t E. 1. Co. catalog.
'al issues of this green-covered
were sent out thereafter, and
ade was brisk again, and more
pre people climbed up the 5
»f stairs at 87 Warren Street to
initiated into the mysteries of
. Soon I brought out another
on the cover of which I dis-
the words *Modern Electries”;
s, a few months later, became
magazine.

RN ELECTRICS”
d, this was the first wireless or
agazine in the world, and imme-
started to make history. While
gazine was always operated
v from the E. I. Co., never-
‘he two were contemporary, and
riunes were woven inextricably
h other. Neither the E, I. Co.
magazine made sufficient money
sort me; but both of them to-
:ould support the organization,
e the wireless amateurs of the
ething that they could not have
srwise. And it must be said in
f those early amateurs that
ponded nobly and supported my
ses much better than could have
rected.
ervice was not always of the
e apparatus was still crude,
lern Electrics in its first few
id not achieved any great jour-
or literary efforts. But these
pioneer radio days where any-
nt, as is usually the case when
i sail uncharted waters, It soon
necessary to move from 87
Street to 84 West Broadway,
the former quarters proved too
was really on the 4th floor of
Broadway (which still remains
it was in those days) that the
and Modern Electries found
de. The sinking of the Republie,
heroic exploits of her wireless
Jack Binns, caught the im-
of the publie, and a small
wireless immediately began.
ere shouting for wireless, and
there te give it to them. By
+ it had improved somewhat,
arted to manufacture wireless
¢ in earnest.
Ingle day 1 designed no less
eces of radio apparatus which
imous in their days. They com-
g Universal Crystal Detector

THE OLD E. I. Co. DAYS

(Continued from page 575)

Stand, the Double-Slide Electro Tuner,
the Adjustable Transmitting Condenser,
a sending Helix Inductance, the Electro
Variable Sliding Plate Condenser, the
Zinc Spark Gap, and the Electro Poten-
tiometer, all of which are reproduced in
these pages. These were all original de-
signs and were, later on, copied by prac-
tically every wircless manufacturer of
note. I still rememher the day when I
took my drawings over to a woodwork-
ing plant, and had them fashion the
samples for all of the apparatus which
made history later.

The only troublesome item was the
potentiometer. Here I used the lead of
a pencil as a resistor; and we used to
buy pencils by the thousands, then soak
them in hot water until the leads fell
out. I originally had gotten hold of a
number of Dixon pencils, and had a
local laboratory test the resistance of
various leads until I found one—a car-
penter’s flat pencil with a rectangular
lead—of 300 ohms and another of 500
ohms: So we adopted these pencils and
proudly announced the fact that, with
each potentiometer, we furnished 2
rods, one of 300 and one of 500 ohms.
We were blissfully ignorant of the fact
that not all pencils would test alike; so
that soon we began to get complaints
that our 500 ohms were, maybe, 600
or 700, and our 300 ohms were either
double that, or perhaps, only 50 ohms!
How could we have known that pencil
manufacturers were so careless in their
“ohmage” when making pencils?

So I went to see the manager of the
Dixon Crucible Company, makers of the
pencils, and told him our require-
ments. Thereafter, they actually manu-
factured for us resistance rods which
were accurate and dependable, so far
as the ohmic resistance was concerned.

In leafing through one of the first
issues of Modern FElectrics, I came
across an article written by me in the
May 1907 issue of that magazine en-
titled “The Dynamophone.” This now
turns out to have been the first remote-
control radio apparatus. As the article
shows, I energized the transmitter by a
microphone, whose impulses were super-
imposed on the spark and ensuing radio
waves. At the receiving end, this oper-
ated the coherer and decoherer and an
electric motor. It makes it thus the first
remote-control wireless or radio ap-
paratus on record. (See Fig. 45.)

RADIO “FIRSTS"

There were, however, other “firsts.”
For instance, in 1910, across the street
at 69 West Broadway, I opened what
was to become the first radio store the
world had ever seen. This became the
necca of all wireless experimenters and
amateurs of the day, and we really did
a very huge business for the small com-
pass of that store.

The only trouble was that we could
not supply the material as fast as it
was dentanded. We had some rather
famous customers at that store, too.
Thus, we record, one of the sons of

RADIO-CRAFT
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President Theodore Roosevelt, one of the
grandsons of John D. Rockefeller, and
many others.

I must not forget another important
“first” and that is the vacuum tube or
audion as it was called then, which was
offered to the public through the E. 1.
Co. catalog in 1911. It was also adver-
tised in the July 1911 issue of Modern
Electrice by the E. I. Company. No
vacuum tubes for radio purposes had
previously been offercd to the public.

The E. I. Company also sold parts
for vacuum-tube amplifiers as early as
1913, mostly to jewelers all over the
country. Many of them wrote in to us
that with two audions hooked up with
an E. I. Co. coupling impedance, they
were able to pick up Arlington time sig-
nals (NAA) on 2,500 meters and am-
plify the signals with such volume that
they could be heard a block away from
the store. This was excellent advertising,
for the jewelers in those days.

It was also the E. I. Co. which sold’
probably one of the first, if not the very
first, wireless telephone sets. This in-
cluded a hand-fed French arc trans-
mitter and was sold complete for $150
to a famous wireless experimenter
by the name of Samuel Wein, who has.
since become well-known through his
research work in photoelectric cells. Mr.
Wein reported to us that he had success-
fully talked with this wireless telephone
set at a distance of 4 miles, and later
7 miles, in Yonkers, New York.

In 191214, are transmitters for
phone and code transmission, in the
ratings of 1, 2 and 4 kilowatts, designed
by H. W. Secor, were sold by the E. I.
Company to a number of colleges and
governments, including a 2-kw. are
which was bought by the Brazilian gov-
ernment.

There was another important “first”:
in the January 1909 issue of JModern
Electrics, T announced the formation
of the Wireless Association of America.
It was actually the first national asso-
ciation anywhere, and it is believed
that it was also the first wireless club
in existence.

It is true that, in January, 1909, an-
other radio organization was formed—
the Junior Wireless Club of New York
City. But inasmuch as the January issue’
of the magazine came out in December,
and the arrangements for the Associa-
tion had been made in November and
December of 1908, it is most likely that
the honors of “first” should go to the
Wireless Association of Americe.

In any event, it was the first national
organization to bring amateurs from all
over the country together under one
head. Let me quote from that excellent
book “Two Hundred Meters and Down,
the Story of Amateur Radio,” by Clin-
ton B. De Soto, Assistant Secretary of
the American Radio Relay League:

“The Wireless Association of America was a
child of Huge Gernsback, publisher of Meodern
Electrics. After the first few months of its
existence, Gernsback announced a membership
totalling 3,200. By November 1910, he claimed
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that this number had jumped to 10,000. It was
casy to recruit members for such an organiza-
tion: there were noe dues and no eoblizations.
Youthful electrical experimenters signed up in
swarms, attracted by the famous names in the
honorary membership group and the ease of
becoming a member. The membership repre-
sented a fairly accurate index of natienal in-
terest in radio, although not, of course, of the
number of active transmitters. Even so, the
number of worthwhile amateur stations on the
air had, according to conservative observers,
increased from perhaps one hundred and fifty
in 1905 to five or six hundred. The number of
small spark coils in use was several times that
figure.

“In  early 1910 the first Wireless Blue
DBook of the Association appeared, dated 1909,
It listed ninety U. 8. amateur stations who were
membera of the Association. together with the
eall lettets used, approximate wavelengths

coil. Stations were listed in the following states:
Massachusetts, N. Y., N. J., No. Carolina, Mo.,
Calif,, Texas, R. L, Oregon, Il., Ohio., Pa.,
Conn., Fla., Ind, West Va., Montana, Wash.,
Minnesota. Wisconsin, and Maine. Wavelengths
ranged from 32 to 950 meters. The average spark
gaps were from % {0 3 inches. Two stations
had the exceptional length of 10 and 14 inches,
respectively.

“*The second Blue Book appeared June 1, 1910.
Meanwhile, the number of copies of Modern
Electrics printed had increased from the initial
2,000 to 30,000, The Wireless Association of
America continted to send out more and more
gaudy membership certificates, and the cumula-
tive members on the membership rolls mounted
higher and higher.”

Directors of the Wireless Association
of America were as follows:

Dr. Lee de Forest, President
John Stone Stone, Vice-President
Wm. Maver, Jr, Secretary

Hugo Gernsback,
Chairman and Business Manager

In the January 1909 issue of Modern
Electries 1 said, editorially:

“It nffords the Editor genuine pleasure to
otfer to the thousands of
an appropriate New Yenat's present in the form
of the Wireleas Association of America. Every
reader perusing the announcement of the
Asgociation, found elsewhere in this issue. will
agree that such an organization has been needed
for a long time.

““Wireless Telezraphy may now be said to
have left the experimental stage. It has become
an everyday necessity, and already rivals the
wire and eable telegraph. Between sea and land.
wireless is of the utmost importance nnd today
forms as necessary an adiunect to every up-to-date
vessel, as its conl and lifeboats.

“Only a few days age Wircless demonstrated
anew its utility. Several Italinn warships were
at sea, when the disaster oceurred in Southern
Italy, necessitating prompt assistance by outside
help. The warships were at onee vecalled by
means of wireless, and through it, saved the
lives of hundreds of sufferers and brought the
much needed relief

“Not alone on sea, or between land and sea,
but on the mainland also, Wireless is of high
importance. Only n few weeks ago two young
Wireless experimenters saved several hundred
lives in southern France in a dramatic manner.
One of the young men, living on a hill near a
dam, discovered that it was giving away, which
meant the destruction of a small village in the
valley below and the drowning of hundreds. He
promptly “called up’” his friend, living in the
village bhelow, who gave the alarm. Over two
hundred people reached the mountain in safety,
just in time to avoid the flood. Without Wireless
they would have been surely drowned, as tele-
phone and telegraph are unknown in that locality
and the person in charge of the dam was sick
on account of a recent accident.”

In announcing the Wireless Associa-
tion of America in that issue of Modern
Electrics, 1 said:

‘The Wircless Association of America has been

(Continued on following page)
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founded with the sole object of furthering the
interests of wireless telegraphy and aerophony
in America.

“We are now on the threshold of the wireless
era. and just beginning to rub our intellectual
eyes, as it were. Sometimes we look over the
wall of our barred knowledge in amazement,
wondering what lies beyond the wall, as vet
covered with a dense haze.

“However, young America, up to the occasion,
is wide awake as usual.

“Even Dr. Lee de Forest, America’s foremost
wireless authority, confessed himself surprised
that so many young men in this country should
be in the possession of such well-constructed and
well-managed wireless stations; which is only
another pnroof that the clear-headed young men
of this country are unusually advanced in the
youngest branch of electrical science.

“So far America has led in the race. The next
thing is to stay in the front, and let the others
follow. In fact he woull be a bold prophet who
would even dare hint at the wonders to come

during the next decade.
*“The boy experimenting in an attic today
may be an authority tomorrow. liowever, not

even the cleverest inventors or experimenters
always have the opportunity of making them-
gelves known to the world, and it is right here
that we are confronted with a mystery s¢ far
unsolved.

“As stated before, the new Wireless Asaocia-
tion’s sole aim is to further the interests of ex-
perimental wireless telegraphy and serophony in
this country.

“Headed by America’s foremost wireless men.
it is not &« money-making institution. There are
no membership fees, and no contributions re-
quired to become a member.

“There nre two conditions only. Each member
of the Asgsociation must be an American citizen
and must own a wireless station, either for
sending or for receiving, or both.

‘“The Board of Directors of this Association
earnestly request every wireless experimenter
and owner of a station to apply for membership
in the Association by submitting his name, ad-
dress, location, instruments used, etc., to the
business manager. There is no charge or fee
whatever connected with this.

"Each member will be recorded and all mem-
bers will be classified by town and state.”

The first emblem of the Wireless
Association, a button, is also reproduced
here for the sake of record.

About this time, and even previous
to that, I had started to print a number
of radio handbooks, which were the
first of their type to appear in print.
Notable among them were:

“How to Make Wireless Instruments
(Symposium)”; “The Wireless Tele-
phone,” by H. Gernsback; “Construec-
tion of Induction Coils and Transform-
ers,” by H. Winfield Secor; “Wireless
Hookups,” by Hugo Gernsback and G. E.
Rudolph.

These were all 80- to 36-page radio
handbooks.

“The Wireless Telephone,” the first
book on radio telephony to appear any-
where in print, was published by me in
February, 1910, and contains a rather
astonishing preface, which I reprint
here, merely to show the trend of
thought at that time:

“The present little volume is intended for the
experimenter doing research work in wireless
telephony and the student who wishes to keep
abreast with the youngest branch of the wireless
art.

“The author realizes that the future use of the
wireless telephone will be confined to the lower
power or battery system; as the present instru-
ments, necessitating 220 and 550 volts for their
suecessful operation, are not desirable nor prac-
tical enourh for everyday use

“The wireless telephone of the future must
be as flexible as the wire telephone of today.
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“Every farmer will be able to operate his wire-
less telephone, when the sending and receiving
instruments will be housed in a box a foot
square, without depending on the lighting current
for its eoperation.

“The author predicts that, in leas than 10
years, this stage will have been reached; as it
is bound to come sooner or later.”

Remember, in those days we had only
spark coils and crystal detectors, the
vacuum tube as yet being an unknown
factor—Lee de Forest just having con-
structed his first audion which, by the
way, is illustrated on page 69 of the
book mentioned above,

But the radio telephone—which was
to become broadcasting later on—had
not as yet been invented. Radio, or
rather wireless, in those days was in-
articulate. We could only send and re-
ceive dots and dashes; the transmission
of the human voice was still in the
future.

We dimly suspected that, sometime
or other, it would come about. In the
meanwhile, we valiantly experimented
with our spark coils, and often sub-
stituted a microphone for the key, only
to hear hashed-up voices or hashed
sounds over our electrolytic detectors
(or crystal detectors) and our ear-
phones.

Once in a while, if we were lucky, we
could hear part of a word, but usually
it was broken up badly. I knew what
the requirements of the final radio tele-
phone were; and the diagram which I
reproduce herewith from page 13 of my
book, “The Wireless Telephone,” shows a
capital “L” with a question mark in a
box. This, then, was the “missing
link.” The question mark later became
the vacuum tube and, if this is now in-
serted in the circuit at “L”, it will be
seen that this fits in closely with the ele-
mentary requirements of our present-
day radio telephone.

]

About 1908, I had begun to expand
my activities by trying to introduce
wireless instruments to the rest of the
country. I started traveling a good deal,
and began to introduce my wireless in-
struments and apparatus to the differ-
ent radio stores as far west as St.
Louis.

Naturally, this new amateur wireless
industry attracted many boys of talent,
and indeed it has been said that I have
employed more people who later became
famous in the radio industry, than per-
haps any other man. This may or may
not be true; but here is a partial list of
those who worked with me in the old
E. I. Company days, and who have
helped to make radio what it is today:

RADJIO-CRAFT
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EMPLOYEES OF YESTERYEAR

There was, first of all, Austin C.
Le_scarboura, who became the first man-
aging editor of Modern Electrics, and
later managing editor of a number of
other publications.

Victor H. Laughter was another im-
portation of mine. I brought him all
the way from Mississippi after I had
seen sonie of his letters. He was an ex-
cellent radio man and is today a manu-
facturer of radio testing equipment.

Isidor Goldberg, like Lescarboura,
came to me in knee pants, and was ac-
tive in our factory in various capacities.
This early radio training never left him,
and he is, today, the president of the
Pilot Radio Corporation.

About this time also, Harry W. Secor
came with me in an editorial capacity;
this veteran radio man has ever since
been with me, and is today managing
editor of Short Wave & Television.

A little later, E. R. Weedon became
the general manager of the E. I. Com-
pany; he is today advertising manager
of Butterick Publications. It was he
also who, in 1911, induced me to put
out the E. I. Company’s first Spanish
catalog, as he had been in South Amer-
ica and was well acquainted with the
Spanish language. Over 100,000 cata-
logs in Spanish were circulated in
South America thereafter, and the ven-
ture proved profitable. As far as is
known, this was the first radio catalog
in Spanish,

Then there was Milton B. Sleeper,
who first came with me in the capacity
of associate editor of the Electrical
Experimenter.

This well-known radio engineer is
now domestic sales manager for F. A. D.
Andrea, radio receiver manufacturers.

Next on the list is H. G. Cisin, who
started with us and is well-known as
a technical radio writer. Incidentally, it
was he who invented the first A.C.-D.C.
radio set, and his patent was recently
upheld.

From Down East I imported a 100%
Yankee of the taciturn type of Calvin
Coolidge. His name is Clyde Fitch, who
was with us for a number of years in
various capacities, in the radio labora-
tory designing radio circuits and radio
instruments, and also associate editor
of the Experimenter magazine, as well
as Everyday Mechanics. He became
somewhat famous for his superhetero-
dyne circuits, especially the Tropadyne,
which was in high vogue during the
late ’twenties.

Then there was Robert Hertzberg,
who was on the staff of several of my
magazines including Television News
(later merged with my present Short
Wave & Television magazine). Mr.
Hertzberg is now editor of Modern
Mechanix magazine.

Later on, through the E. I. Co. or
through my various magazines, other
names which since have become famous
were added to the list of those who
started with me. Among them are such
well-known radio names, as Samuel
MARCH,
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Cohen, now president of the General
Instrument Corporation. He still manu-
factures enormous gquantities of radio |
condensers, for practically every radio
set made in the United States today.

W. G. Maney, now with Aerovox Com- I

pany,

A, P. Peck, now associate editor of |

Scientific American;
Maurice L. Muhleman, editor of a
number of radio magazines, and now of

| All Wave Radio;

Leon L. Adelman, now sales manager
of Cornell-Dubilier;

John F. Rider,
“Rider’s Radio Manuals”;

Alfred P, Morgan, who later on be-
came a radio manufacturer in his own
right;

E. J. Quinby, as well as C. W. Palmer,
both of whom are now with the Western
Electric Company;

Then there was E. T. Jones, one of
my first editors of Radio News, now in
the manufacturing division of RCA at
Camden, N. J.;

Pierre Boucheren, also one of my first
editors on Radio News, who later be-
came well-known as an official of the
RCA Radio Mfg. Corp., and now general
merchandising manager of Remington
Arms Manufacturing Co.

And I must not forget Robert E.
Lacault, who came to me, fresh from
France, after the war, to become one
of my best editors on Radie News. Mr.
Lacault, inventor of the Ultradyne cir-
cuit,
signers of superheterodynes. He later
on became a manufacturer of radio sets,
and a brilliant future was predicted for
him, but an untimely death cut his
career short.

There were many others who, if they
did not become so prominent, are still
connected with the radio industry in one
way or another.

Before the World War, the E. I. Com-
pany became known through every part
of the world, and there are few coun-
tries today which can not hoast of some
early E. 1. Co. apparatus, Many of these
articles, by the way, were patented by

now publisher of

”,

me and, at the height of the E. I. Co.’s |

career, I had a string of patents, all
pertaining to wireless apparatus of one
sort or another.

One of the best known patents, no
douht, was that of the Gernsback Slider,
used in all E. I. Co. tuning coils. This
was made of red and black composition
and was made to slide on a square rod;
the contact was effected by a ball,
attached by a spring to the slider,

Another familiar patent of the E. I.
Co. was an electrolytic interrupter,
which consumed a terrific amount of
current and merrily burned out fuses all
over the land.

Then there was the well-known Elec-
tro Rotary Potentiometer, also patented
by me. Also, I had a compression chuck
headband with which most of the later
E. I. Co. headsets were equipped. In
addition to this, minor other patents
helped to give the E. I. Co. its repu-
tation.

There was also the famous Rheostat

(Continued on following page)
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THE OLD E. I. Co. DAYS

(Continued from preceding page)

Regulator, which was built with an
open coilspring resistance for better
cooling. Almost every experimenter in
the country had one of these rheostats.

I must not forget another E. I. Co.
of apparatus which bhecame
famous—the Radioson sealed-in elec-
trolytic detector, also reproduced in this
article. This had been developed by me,
and it certainly was (and still is, to
my mind) the most sensitive detector
except for the vacuum tube,

I developed a method whereby a
special type of Wollaston wire was
fused into a glass tube and then drawn
out into a sealed tube, This was then
broken in half, and the sealed half
ground on a very fine stone, and then
highly polished. Each point was then
viewed, thirough a high-power micro-
scope, by several operators before the
detector part proper was sealed in a
glass tube containing diluted sulphuric
acid.

While these detectors were satisfac-
tory, the trouble was that strong static
tended to burn them out inasmuch as
the fine platinum Wollaston wire was
less than 1/10,000 of an inch in diam-
eter.

One of the things which helped to
disseminate wireless in the early days
was the E. 1. Co.’s famous “Wireless
Course in 20 Lessons,” by 8. Gernsback,
H. W. Secor and A. C. Lescarboura.
This “Wireless Course’” went through
more than 20 editions, totaling some
200,000 copies, and was given away free

| through the E. I. Co. catalog in a rather

novel manner. Bound in the middle of
the catalog were 20 coupons; if you
needed wireless supplies, you tore out
one of the coupons which entitled you
to one lesson, provided your order was
for $1.00 or more; if you ordered
merchandising totaling $20, you, there-
fore, received the 20 lessons free.

The E. I. Co. proclaimed proudly that
the “Wireless Course in 20 Lessons” was
“In use on every bhattleship of the U. S.
Navy.” Indeed, the course was used to

teach newly reeruited Army and Navy |

operators during the World War

RADIO (“WIRELESS”) LEGISLATION

The part played by me in the enact-
ment of wireless legislation has heen
printed many tines by others. I give
hercwith a reprint from one of the
later catalogs of the E. I. Co., which
states the case concisely. It must be re-
memnbered that there were then no radio
laws, nor restrictions, and any one could
set up a transmitter and raise a rumpus
in the so-called “ether,” to the annoy-
ance of amateurs and government sta-

tions as well. This state of affairs could |

not, of course, go on. I clearly foresaw
that, sooner or later, the government
would put a halt to all amateur radio
activities, and in Modern FElectries 1
sounded many warnings lo this effect.
The eataleg reprint follows:

The very first talk about Wireless Legislation
in the country started in 1908. The writer in his
Editorial in the WNovember, 1908, issue of
Modern Electrics pointed out that a wireless law

WwWWwWw.americanradiohistorv.com
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was sure to be passed in a very short while. In
order to guard against unfair legislation as far
as the wireless amateur was concerned the
writer, in January, 1909. organized the “Wire-
less Association of America.” This was done to
bring all wireless amateurs together and to
protest against unfair laws. Previous to this
time there was no wireless club or association
in the country. In January, 1913, there weére over

230 clubs in existence, nll of which owe their
origin to the *"Wireless Association of America.’
The association had no sooner become

national body than the first wireless bill made
its appearance. It was the famous Roberts Bill,
put up by the since defunet wireless “‘trust.”
The writer. single-handedly, fought this bill, tocth
and nail. He had representatives in “Washing-
ton. and was the direct cause of having some
2.000 wirel amatenrs send protesting letters
and telegrams to their congressmen in Washing-
ton. The writer’'s Editorial which inspired the
thousands of amateurs, appeared in the January.
1910, issue of Muodern Electrics. It was the only
Editorial during this time that fought the Roherts
Rill. No other electrical perindical seemed to care

whoop whether the amateur should be muzzled
or not. If the Koberts Bill had bLecome a law
there would be no wireless amateurs today.
That Editoriai guickly found its way into the
press and hundreds of newspapers endorsed the
writer” tund. During Jemuary, 1910. the New
Yuorh American, the New York Independent. the
New York World, the New York Times, the
Heoston  Transeript, ete.. all Jawded and com-
mended the writer's views. (8Sce Editorial article
Februzvy, 1910, Madern Electrics.) Public sen-
timent quickly turned against the Roberts Bill
nd it was dropped.

Later, the Alexander Nil) made its appear-
ance. on December 11. 1911. This hill as far a
the amateéur was concerned wns not quite ac-

ceptable to the writer, who had the amateurs’
izht heart. and =teps were immediately
taken to bring about xn amendment as the writer.
perhaps more than anvone else. realized that
this hill. in some form or other. would hecome

law sooner or later. This is clearly stated in his
Editerial in the February, 1912, izsuc of Modern
Electries, In that Editorial is to he found alsa
1he first and now historical recommendation that
if a wireless law was to be framed it should re-
strict the amateur from using a higher pDower
than 1 kw. and his wavelength should he kept
helow 200 meters. No one else had thought of it
hefore and it is to he noted that when Congress
finally passed the present wireless law, it
accepted the writer's recommendation in full,
paying him the greatest compliment. while
1t the same time acknowledging the fact that he
ucted as the then sole spokesmau for &nd in be-
half of the wireless amatenr.

In March. 1912, the writer in a letter to the
New York Times (Sce page 21, April, 1912,

1e Modern Electries.) pointed out the short-
omings of the Alexander Rill. and protested
rainst unf leszistation

The Times. well as a host of other news-

. took up the ery and published broadeast
the shorteontings of the Alexander Bill. All thi
agitation had the desired effect and Mr. Alex-
nder for the first time realized that the ama-
teur could not be muzzled, especially when thers
vas ch a periedical as Modern Electries
champion his c¢a Promptly in April the
Alexander Wireloss Rill, amended, appeared and
here for the f#irst time in history the amateur

aper

and his rights are introdueed in any wireless
bill

Mr. Alexander and his advisers aceepted the
writer's recommendation &s$ set forth in his Edi
torial in the iebruary, 1912, issue of Madern
Electrics.

It will he noted that it copied the writer”:
recommendations word for word. The amateur
had at last come into his own. This is all the

this is the only ecountry that
recoinizes the wireless amateur. On May 7, 1912,
the Alexander Bill. amended. now known a
§-6412. passed the United States Senate and on
May 8th was sent to the House of Representa-
tives and referred to the Committee on the
Merchant Marine and Fisheries. The bill wa:
:igned on August 13th by President Taft, thus
making it a law.

This terminated the fight which the writer
had waged single-handedly for almost five years
in bhehalf of the American amateur.

With wireless having become more
specialized under government vregu-
(Continued on following page)

more remarkable a:
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namos, Motors, Generators, ctc.. all in full
operation.

I'll Finance Your Training

Get your training first. Then take
18 months to pay for it in easy
monthly payments starting 5
months after you startschool.
Send coupon today for all dee

tails of this plan. 4{ C-' fm

Earn While Learning
EMPLOYMENT HELP
AFTER GRADUATION

If you are short of mon-
ey ‘and need part-time
work to help pay living
expensea while training,
my Employment De-
partment will help you
getaparttime job. After
graduation they will

No Correspondence
Students testing actual converter

Here is Proof of
COYNE Training

*"Two weeks after leaving
pchool I took wiring
job.” says E. D. Berndt,
*profita paid for entire
course”! You would bLe
amazed at the humber
of such enthusiastic tet-
ters we receive from
give you Free Lifetime graduates praising
Employment Service, COYNE results.

Included NOW — Diesel Engines
Refrigeration, Air Conditioning
Thisextra Training without extra cost isincluded
with your regular training if you enroll now.

¥ Send today for the Big Free Coyne
FREE! book. With it I'll send you all the
facts of Coyne training and special features.

—
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. | Tesla,
. | genius who is today possibly the great- |
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| THE OLD E. l. Co. DAYS
(Continued from preceding page)
lations, radio began to expand rapidly
and, while the E. 1. Co. had its
ups and downs, still it continued to |
|make progress. Came the World War
and, with the entrance of the U. S. into
the war in 1917, the official edict that |
all radio activities must cease immedi- |
ately. No further radio instruments |
lcould be sold; so the puzzle for the E. L.
| Co. became “What to do?” ‘
| For the time being, it was necessary
|to change the entire business around
from wireless to non-wireless. This I did |
by utilizing many of the parts which |
we had in stock, turning them into tele-
‘graph instruments and other electrical

instruments and devices. But the best
remedy proved to be a large quantity of
radio parts made into a sort of kit |
| which T called
Toys.”

This set, with an instruction book,
showed how to conduct some 100 elec-
trical experiments, and practically all
| the material that went into the kit had |
originally been parts used in our wire-
less instruments.

Before this, however, I had already
sold Modern FElectriecs to a former
partner of mine, and this magazine was |
later merged with Popular Eleclricity‘
and became known under the name of
Worlds Advance.

This later became what is today
Poprlar Science. After that I started
the magazine Electrical Expcrimen!er.]
which also made history. Like Modern
Electrics, the Electrical Experimenter
was also closely connected with the
E. I. Co. It was destined to beconme a |
great radio magazine, as it carried more
radio text and more radio advertising
than any other magazine of its time.

When the World War had gone into |
its second year, many Americans, my-
self included, began to think that it
would be only a matter of time until the
United States, too, would enter the war.
With the passing of the Wireless Act[
of 1913, the usefulness of the Wireless
Association of Awmerica had come to an
end and, though up to late 1912 therel
had been envolled not less than 22,300
members, the Wircless Association had
no political significance of any kind.
Late in 1915, however, I took it upon
myself to form the Radio League of
America, because I felt that the U. S.
nceded a body of radio recruits who
would be needed when we finally did
enter the war. '

As the first move I called up Capt.
W. H. G. Bullard of the U. S. Navy
and asked him whether he would help
me in forming the Redio League ofJ
America. This he did, early in Novem-
ber, 1915, by accepting honorary mem-
bership in the League. The board com-
prised the following illustrious ment- |
bers:
| Capt. W. H. G, Bullard; Prof. Regi- |
nald Fessenden, of radio fame; Nikola
that indefatigable electrical

“The Boy’s Electric

| est living electrical scientist; Dr. Lee

| de Forest, Father of American Radio; 1
myself became manager. I give here a
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VOID Delays. Profit
from Your Inven-
tion. Write today for
free book “How to
Obtain a Patent.”
Send Sketch or
Model of your idea
for preliminary exam-
ination and my re-
port. Your rights will
be carefully safe-
guarded and held in
strict confidence.
Highest
Prompt Personal At-
tention to each case.

references.

|
CLARENCE A.O’BRIEN

Registered Patent Lawyer
501 Southern Building, Washington, D. Ci
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few excerpts from the prospectus of the
| Radio League of America, vreprinted
from the December, 1915, issue of the
Electrical Experimenter:

“The advent of the great European war in
| 1914 found the U. 8. in an unprepared condi-
tion as regards its defenses and vigorous steps
were promptly taken to wake us from our
lethargy. Pres. Wilson's recommendations to the
country for a vast increase of our Army and
Nuvy has been so much discussed of late that
no further reference to hLis valuable advice is
required here. It suflices to say that probahly

Protect Your
Inventions With

a vast majority of ecitizens indorse the Presi-
dent’s defensive military program.

“But there exists today a formidable defense
| weapon, which up te now has not been ex- |
ploited by Uncle Sam. We refer to the thou- |
| sands of amateur radio stations scattered broad- ‘

cast through the entire length and breadth of
| this fair land. There is hardly a hamlet today
whieh does not boast of several amateur wire-
less Btations, and their number is increasing by
many hundreds each day.

“If Uncle Sam grants the amateur the frec
use of the ether, it is certainly up to the ama-
teur to give something in return for the privi-
lege. 1t was with this thought uppermost in
his mind that Mr. Gernsback in July, 1914,
first conceived the idea of organizing the Radio
Leayue of America.

“By referring to the 1914 Government book,
| 'Radio Stations of the United States, it will be
secn that only 3,723 amateurs have been licensed
| since 1913, The reason for this surprisingly small
registration is found in the fact that the law
does not require receiving stations to be licensed,
nor small sending stations located in the interior
’of large states, where the effect of a weak spark
coil would not extend over the state borders. Such
stations are exceedingly numerous and have
| been estimated to run above 300,000. Now, then,
| there appenrs no reason for doubt that, sooner or
later. the Government would pass a new law
requiring the registration and licensing of such
stations in order to have such stations available

U. S. Patents

MAIL COUPON
FOR BIG 48 PAGE
BOOK AND FREE
FORM FOR RE-
CORDING YOUR
INVENTION

oAy

NVENTION, like

everything else today
is a business—you must
know what you are do-
ing. First, you must
know how to obtain
patent—then how to
market your invention.
Don’t move in the dark
—get the complete story of Patents

in case of national stress.

""No one can foretell what surprise such a new
law will bring the amateurs, and for that reason
it cannot be denied that it is far better and‘
more patriotic to give this necessary information
voluntarily to the Government, instead of wait-
ing till a new law is passed which might perhaps |
be detrimental from the viewpoint of the
amateur.””

Membership in the League was free;
there were no dues or fees of any kind.
The radio amateur had merely to sign
the blank on which was stated, among
other things: “I the undersigned, a
Iradio amateur, am the owner of a Wire-

less Station described in full on the
back of this applieation. My station has
been in use since........ and I here-
with desire to apply for membership in
the Radio League of America. I have
read all the rules of the Lecgue and I
hereby give my word of honor to abide
by all the rules, and I particularly
pledge my station to the U. S. Govern-
ment in the event of war, if such occa-

and the Inventive Field hefore pro-
ceeding.
How To Proceed

Our FREE 48-Page Book takes you
from the first step in obtaining patent
to last step in commercializing your
invention. Practically everything you
need to know is in this book—prepared
by experts with years of training in
the patent field. We have served thou-
sands of inventors in the United States
and we can serve you very reasonably
on liberal terms.

Free Record of Invention—Mail Coupon

Don't delay—Ilearn what you must do
loddy—-Seml for our FREE book. Patcnt
Guide”’ and FREE “Record of Invention”
Blank for submitting your invention,

o

sion should arise.

“I understand that this blank with
my signature will be sent to the U. S.
Government officials at Washington who
will make a record of my station.”
| Certificates of membership in the
| League were also made, wherein the
{ amateur pledged himself to abide by all |
the rules. The League also issued an
official insignia or button. The U. S.
Government found the idea valuable
and, indeed, I was in receipt of many
letters from high officials endorsing the |
movement. Late in November, 1915, |
Capt. Bullard wrote to me as follows: |
“I beg leave to acknowledme the receipt of

vour letter of November 8, 1915, submitting in-
formation «concerning the [adio League of

(Continuned on following page)

n an.
| to astadiish tha duu a[

(st our Free '~ Record
of inveniton’'’ formto
arigi vou snrreording
1he descriptive oulhn.
of vour (npenig

pour smrentgon.

CIARENCEA.O BBIEN
& HYMAN BERMAN

Registered Patent Attorneys
533-M Adams Bu-!dlng.wnSHlNGTON. . C.

Please send me your FREE BOOI\ ~Patent Gulde
for the Inventor” and your '‘liecord of Invention'
form, without any cost or oObligation on my part.

Numo ..

Address

(!mporlant Write or Drlnl name nlamly)
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IMPORTANT
USES

PUSIUPTO

INCREASE
wews (g) The Acoustic Com-
i pensator enables you. to

lower or raise the response
of the microphone by the
mere flip of the finger!
{2) Makes the Velocity
immediately adjustable to
close talking “or distant
pickup. {3} Immediately
adjustable to any type of
: { job or occasion.

MODELS RBHk. RBMk. with acoustic compensa-

tor. Frequency range 40 to 11,000 CPS. Output.
—65 db. Switch, cable connector. 25" of cable.

Lows

' §42.00 LIST
MODELS REHn. RBMn. without acoustic compen-
BANOL  snng et o 3 $42.00 LIST

MODELS RAH-RAL. excellent for speech and
music. Reduces feedback. Outpul. —68 db.
§22.08 LIST

1
NEW' 4 \PERITE CONTACT MICROPHONE.
for use on all string instruments. .. .522,00 LIST
AMPERITE "HAND-I-MIKE.” smallest velocity
made; used as hand, desk, or stand mike. b
$22.00 LIST"

Write for new Illustrated Bulletins.
FREE: Window Decal & Window Display;
alsoi new sales hatps.

AMPE RITE @ 561 BHO:D;WAY. N. Y.
AMPERITE

E ool

MICROPHONE
ET ME TRAIN YOU of Acru

rora GOOD
?i_\ RADIO JOB”

A, Q. Mohaupt Get in LimforBig Money

Divecting Enginser Radio is rrowing fast. Modern receivers

require thorourhly tralned experts for
serrice and malntenange. You can become stich an expert
right at home through R.T.A. methods and begin
oiming mohey almost lroﬂ: the start of your course. In

& vary shord time You wi
Be the ONE Man |INCLUDED
WITH OUR

in 1,000
TRAINING

who understands everyth!ng there
10 0 know In order to give quick
"“sure-fire’* service to all kinds of
rocelvers. You can be the oné man
who can taks the service business
.“Zi‘n,k trom the old-time radie

No Experience Needed
Even though ¥ou know nothing
aboyt MNadlo now, you can quickly
qualify the R.T.A. way to step
right into a well-paying position
—oOr start your own Drofitable
business. Use your spare time and

LEARN AT HOME

or

This efticient time-
Most R.T.A. memhers start mak- saving. trouble-find-
ing money right from the beRin- | jno Cipcuit Anatyzer
NiNg. The speclal servicing equip- H Teate,
ment which 1s supplicd without | 3nd Resistance r
extra cosl makes this poasible. | helps you to make
Don't wail—get started now. Write | money without delay,

Tor Qut Free Book tells
Book FREE you how.

Don’t Put It OF—-Send Coupon Now
RADIO TRAINING ASSOCIATION OF AMERICA
4525 Ravenswood Ave., Dept. RC-38, Chicago, Il

[T LT PRy P R YNy

our Interesting Radic

0 RADIO TRAINING ASSN. of AMERICA [ ]
d Dest. RC-38, 4525 Ravenswood Ave.. Chicago. . B |
8 Gentlemen: Send me detalls of your Enfollment Plan B
g and information on how 1o learn to make Feal money ]
n radio qQuick.
[} [}
[} L)
B Namoe' oiuidimeios sessmerses e imahedaeerdn PR |
L} [}
:Address .......;......H“H‘.A..uu.....:
L} L)
Bty o o o b8 D e o o T ]
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America, together with a copy of the Certificate
of Membership.

It seems to me that you have undertaken
to carry through very patriotic motive in
banding together the great number of amateur
wireless operators in the U. S. which as you
state. now number probably over 300,000 of
which only about 3,000 have been licensed: it
being presumed that the remainder operate re-
ceiving stations only. and under the law are
not required to have licenses.

"The Naval Radio Service is particularly
anxious to increase its operating personnel in
time of public peril when many private stations,
ship and shore, would probably be taken over by
the gene¢ral government, and the thought has
arisen that through cooperation with the Radio
League many of its members would like to enroll
themselves for uactive service under the Navy
Department at such times as their services might
be required.

“You can readily understand that any in-
formation collected by the Radio League will be
of the greatest value to this service, and this

| office will be glad to avail itself of your kind

| offer to furnish such free of all

h-----;-------------------J

cost, this to
contain the names, locations, ete., of all ama-
teurs in the U. S.

I should like further to take advantage of
this opportunity to ask your cooperation in en-
rolling members of the Radio League for govern-
ment (Navy Dept.) operation in time of war,
and take this opportunity to enclose a ecircular
prepared in this office which we have sent out
to operating wireless companies in the U. S.
who in turn have distributed them to their
operators, with the result that many ecivilian
operators have engaged themselves to enlist
in the Navy in time of war. Could we not do
something similar to enlist members of your
League. and would you lend your efforts to
cooperate along these lines by giving the matter
a little publicity? From the monthly list you
propose to furnish we can get thc names and
addresses of many amateurs, among whom we
might find many who would wish to enroll them-
selves. Of course, the forwarding letter accom-
panying the circular would have to be modified,
but that could easily be done to call the atten-
tion of amateurs to how they can really serve
their country in time of need.

"'Please accept my thanks for thus being
allowed to bring te your attention certain views
in connection with the Radio Leaguc. an or-
ganization which can be made to be of the utmost
help to the government and by focusing the
attention on existing laws bring home to every
amuteur the desirability of cooperation all along
the line to correct the great uuestion of inter-
ference with proper government, commercial
and other legitimate correspondence handled
by means of the wireless art.”

(Signed) *“W. H. G. BULLARD,
“Captain, U. 8. Navy,
“Supt. Radio Service.”

From then on, the Radioc Leugue of
America functioned smoothly and en-
rollments grew at a rapid rate. This was
fortunate for when in April, 1917, the
U. S. finally did enter the War, the
radio amateurs at least were ready and
prepared. I was in receipt of many com-
munications from the government dur-
ing the War seeking to recruit radio
operators for the service.

Thus, for instance, on the date of
June 16, 1917, Adjutant General C. J.
Martin of Kansas wired ne as follows:

“Radio Company, Kansas National Guard,
needs ten commercial radio operators. Please
furnish names and addresses such operators in
this section of country. Reply my expense by
night letter.”

Adjutant General Martin was fur-
nished the names promptly, and ac-
knowledged receipt of them in his letter
of June 25, 1917, as follows:

“Kindly accept my thanks for your kind-
ness in furnishing me with the names of radio
operators in this section of the country.

“Capt. Elmer J. Stahl, Topeka, Kansas, is
commanding officer of the Radio Co. and it is
probable that Capt. Stahl and the members of his
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AUTOMATIC FILAMENT
CURRENT ADJUSTER

Eliminates Rheostats in all amplifying circuits.

Operates vatuum tubes at greatest efficiency
withou? adjustments of any kind.

Automatically keaps filament at proper tempar-
ature ther_eby prolonging iife of tubss from two
to three times, and proventing "busning out.”

Eliminates need of measuring instruments.

Easily attached, simplifies wiring, permits com-
Pactness, imDroves apdearance of panels and sats.

Must be used in every vacuum tube circuit in

ordar to insure continuous operation at maximum
efhicioncy.
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AMPERITE
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Escoliont trade prapovt.on

AMPERITE CORPORATION

361 BROADWAY NEW YORK, N. V.
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= MOUNTING

Become a big-pay man
in the greatest indus-
try of all time. Quick-
ly, easily and vight at
home, you can fit
yourgelf for highest
salary positions or
you can cash in on
vour spare time. The
call is urgent for
service mechanies, op-
erators, designers, in-
spectors. Unlimited,
fascinating opportun-
ities on land or sea.

rrain YOU A HOME

TRAIN

|
ee A RADIO EXPERT

Under my practical, casy to understand. in-
structlon—you qualify In an amazingly shert
time. No previous experlence 1s necessary.
Every branch of radle becomes an oben book
to you. You learn how to design. construct,

operate, repair, maintain and sell all forms
of Nadie apparatus. My methods ure the latest

and most modern in cxistence.

FRE Wonderful home con-
struction tube receiving

set of the latest design.

Write Today ‘Faces

Facts”

A. G. Mohaupt. Radio Englneer
RADIO TRAINING ASSOCIATION OF
AMERICA
Niknois

4525 Ravenswood Awenue, Chicago.
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HAMMARLUND
\4%5 CONDENSER’S

and PLAIN
For Greater Distance, Less Interference
and Better Tonal Quality
Buy A Hammarlund At Your Dealer’s
WRITE EOR DESCRIPTIVE FOLDER

HAMMARLUND MFG. CO.
424-438 W, 33:d Street, New York -

Canadian Representative
@0k

R RD]O. LIMITED, Montseal

* Kk K

9%6% Perfect

HIGHEST AWARD
GIVEN ANY
CONDENSER BY

Radio News
Laboratory
HAMMARLUND ainsie

Aftords super-accurate tuning for long distance recéption.
Ellminates annofing “"cut-1ns’’ from undesired atations.

Bpec. Allo

Ha. Mum"m. List far Panel Mtg. Bi"%ﬂsf i
$7 001 mfd cop. 43 Pite.. ..$8.50
nooa mfd csp. 23 Plate.. .. 100

15 mfd. cab. 13 Plate.......... 6.50
lukeme Dll! $1.00 Legs for Table mt. Soc.
At your dealers—otherwise send Durchase
price and you will be supplied Postpald.

HAMMARLUND MFG. Co.
144.146 W, 18th 8t New York City

Pat Appld.Tor

VERMIER

3%

o3

LI S ¢

Hammarlund
Yernier
: Variable
-
Pat. Appiled for Condemel’
.001 Mfd. $7.00

.0005 Mfd. $6.00

314-in. Bakelite Dial, $1.00

For Super-Accurate Tuning

The Radio News Laboratories
rate this condenser 96% per-
fect, the highest rating given
any condenser Tested and ap-
proved by the Tribune Insti-
tute.

Write for descriptive circular,

HAMMARLUND MFG. CO., Ine.

144-146 Wes: 18th Street
New York
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organization would be interested in the electrical
and radio publications published by your com-
pany. It might be well to send them a list of
such publications and possibly a catalog of
apparatus.
“Yours very truly,
“C. J. MarTIN,
“Adjutant General.’

On August 15th, 1917, Lieut. C. H.
McCam, of the Navy, wrote me as
follows:

"The U. S. Navy Department has ingtructed
this recruiting office to make every effort to
enlist men for service in the radio branch of
the Navy.

““These men are wanted immediately for ac-
tive service.

‘We are unable to find a combplete list of
all radio operators in the St. Louis district, which
comprises the entire state of Missouri, with the
exception of Jackson and Buchanan counties.
in addition te two Illinois counties. Madison and
St. Clair.

“One of your subseribers to the Electrical
Experimenter suggested me that you would
be in a position to furnish us with a complete
list of all licensed radio operators in this dis-
triet, and in addition, those who are amateurs
but who have not as yet been licensed.

‘You may be sure that any information given
us will be highly appreciated.

(Signed) “C. H. McCanm.
“Lieutenant, U. 8. Navy.”

The lists of names were promptly sup-
nphed About that time, I decided it was
inecessnrv to do somethmg for those
| radio amateurs who had enrolled in the

government service, and I started to
| publish their names under the caption,
1 “Radio Roll of Honor.” Each month in
‘the Eleetrical Experimenter we listed
the names of those who had envolled. I
Icontinued to urge amateurs to enlist as
|radio operators for the government
|throughout 1917. I exhorted the some-

who did not respond as fast as I thought
they should.

At the end of the War, there lLeing
no further necessity for keeping the
Radio League of Americq alive, it was
dishanded.

Several years before this, however—
in 1910—the E. I. €o. had moved to 233
Fulton Street after 84 West Broadway
had become too small, and expansion
was necessary; so the 5-story building
at the famous address was rented. This
address indeed became the first radio
center, and in its immediate wake fol-
lowed the present “Radin Row” adjacent
to 233 Fulton St., in Greenwich and
[ Cortlandt Sts. Of course, the great ac-
tivity of Radio Row did not begin until
the broadcast boom in 1921, but still 233
Fulton St. was the daddy of them all
and, when the boom started, there blos-
*somed on each side of 233 Fulton Street,

as well as across the street and on the

lcorner, one radio store after another,
Juntil the overflow ran into Greenwich
| and later into Cortlandt Sts.
i Foreseeing the ultimate growth of
'radlo, particularly after the war, while
| still on the premises of the E. I. Co. at
233 Fulton Street, I started Radio
News, which was to become the world’s
greatest radio magazine in its day. This
was in 1919.

During the radio boom our publish-
ing ventures assumed huge propor-
tions, so much in fact, that the E. L
Comipany became less and less im-
! portant and, as thousands of others

| (Continued on following page)
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HAMMARLUND
L PRODUCTS

(Top) "“MC”
CONDENSER
{Left) “SWK™
COIL FORM
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(Right)

NEW

“HFD"

MICRO

CON-

DENSER

WENTY-SEVEN years ago, Hammar-

lund precision products were first in-
troduced. Their exact design prompily

became the talk of the radio world. Today,
Hammarlund precision produets are more
than ever the choice of engineers, profes-
sionals, amateurs, set builders, and experi-
menters evervwhere. Every Hammarlund
product features the finest qualny insula-
tion. carefully selected metals, in addition
to the famous painstaking Hammarlund
design  and  manufucture — guaranteeing
trouble-ree long-l:ustiug service.

Over 500 precision products are now
being made by Hammarlund, viz—*MC”
smgle and split stator midget and “HF”
micro variable condensers (available in
14 sizes, 20 to 320 minf.) ; transmitting con-

densers (38 sizes—20 1o 1000 mnu.. 1000
to 12000 volhis): acornm and standard
1:olantite sockets (4 to 8 prongs); receiv-

ing and transmitting R.F. chokes (6 types,
2.1 mh to 50 mh.. 60 ma to 500 ma.};
“SWK” XP.53 plugin coils (plain and
wound—i1, 5 and 6 prongs), ete. For de-
pendable resulis use Hammarlund all the
way. To lie sure you get a genuine Hammar-
lund product, look for the name Hammar-
lund stamped on every product. Mail
coupon for new “3I8” catalog with complete
description of all Hammarlund products.

HAMMARLUND MF(.‘ CO., INC. RC-3

424-438 W. 33 St., N lly
( } Please send me **38'" catalog.
NAME @68 bl sbbins « 800 ) L e vwmrae

Address
Clly

HHITIITIHRLUI'ID

N.,

Canadian Address: 41 West Ave

Hamiltan, Ontlrlo
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jumped into the making of radio instru-
ments, it was thought best to concen-

trate our efforts on publishing. Con-
sequently, the E, I. Company stopped its
Ve

radio and catalog activities and turned
publisher, and in this, the E. I. Co.
was highly successful.

Between 1 and 1% million books were

sold subsequently, during the radio

B\GB[ boom, by the E. I. Co. to Woolworth’s
and other outlets.

These little books sold for from 10c¢

to 25¢, and many of them are still to
be found in the libraries of radio en-

thusiasts.
In the latter '20’s the E. I. Co. book
business was merged with that of the
Experimenter Publishing Company, H T ﬂ‘- Law
thereby closing the long and varied ex- ave l'a IC s

istence of a pioneer company that made ?
A history in its day. I‘n The 8197 £
IDENTIFICATION OF

ILL there be policemen to tell you to

ILLUSTRATIONS IN THIS ARTICLE _W"Kecp To The Right" or raise & wam-
(1) One of the first E. I. Co. catalogs in 1906. ing finger when you start exceeding the spesd
(2} First radio aet advertisement on record: ad-

limit over New York or San Francisco?
Will there be “‘AIRPLANE GARAGES'' where

. vertisement appeared in the January 13, 7
Ina decade radio has be- 1906, issue of Scientific American. 0";':?:’;::0:. fol;‘g:s;lm:s:; ::p:;:;:" it
. . (3) Earliest adjustable zinc spark-gap for ama- or pilanos? w;" you step intc an airplane
come a glant 'ndUStry' teur use. jitney and specd down to the office in five
S (4) Earliest slide-plate condenser. About 1909. minutes, where it now takes 30 or 352
The opportunities created (6) Auto-coherer of 1905. Who can say? Anything is possible if the
. . (6) E. I. Co. coherer and decoherer of 1905. airplane continues to develop as it has in
are bei ng enj oyed by {7) First potentiometer for amateurs, by E. I. 'thll;: ten y'“"hs- ; R—
Co. About 1908. ight now, there are scores o position:
trained men. The Inter- (8) Transmitting helix (inductance). 1908. ggsﬂ,é‘_" An:dneyehr; ;:;retm::tw?ﬁ ;c“gl'g’r":
; (%) Variable transmitting condenser. 1908. And right now is the time to get into this
national Correspondence (D) T e ikt coC AL LE business—just as hundreds of men got into
(11) First E. 1. Co. tuning coil with Gernsback the automobile business and the movie busi--
Schools Radio Course patent ball-bearing slider. About 1907. ness before the rush began.
] (12) ?;:)jgstable zinc spark gap, for amateurs. Best of all, .you can learn everything ys.;“
H 8. need to know about airplane engines nght
prepared by leading au- (13) Earliest crystal detector stand. About 1908. in your own bome fn an hour & day of the
e (14) E. L. Co. patent ball-bearing slider. spasc.time; thiat mow gocu Lofwaste:
thorities and constantly {15) Cover of E. . Co. catalog in 1907. All that we ask is this:—Fill out the cou-
ised (16) E. I. Co. l-inch spark coil. pon printed below and mail it to Scranton.
revised, WILL MAKE YOU A (17) Gernsback rotary variable condenser. 1911 P:,‘?ﬁ';;ig&:gx: f&i’s‘:";hztltﬁ;‘ﬂ:
= {18) Adijustable E. 1. Co. transmitting in- T
TRAINED MAN! A fascinate b ach BeLs “"T:::' ;3"7 "
(19) E. I Co. bare-point electrolytic detector. | = go oo ==
ing book —FREE. 1508, TxTERRATIONL, CoRBESPONDRNCY SCHOOLS
(20) E. 1. Co. sealed-in electrolytic detector. T T — i -
: 1 a3 n. cage
(21) E. L Co. l-inch spark coil. fnformation about the. suptect hefore which T hss

(22) Large tuning coi! with ball-bearing sliders. marked an X in the llat below:
(23) E. I. Co. Telimeco transmitter and receiver.

About 10 ATRPLANE ENGINES ADVERTISING
ut 1906. 3 Mechanical . Engineering Salnmanshfle
(24) First E. I. Co. electrolytie detector. About ivil Engineering BOOKKEEPING
INTERNATIONAL L1908, HARCHITECTURE Extiway Mal Clerk
CORRESPONDENCE SCHOOLS (25) E. I. Co. adjustable transmitting inductance Flectrical Engineerlng Traffic Manager
with pilot lamp. scz'fﬁﬂ?v"%} tneering g:r‘ttn?;b?l(:?"mml
Box 6678-D, Scranton, Penna. (26) First E. L. Co. electrolytic interrupter. 1910. Aotomebiyes oo a g Acoduotant
Send me—free—information on subject {27) E. I Co. transmitting key. UDBAFTING CeEnetat
checked: (28) Cover "f‘ one of the earlieSt §88UES Of | Name....cuirmmmes s ssmsssissiseeens e oo seeensoeeee |
Modern Electrics. O
O Radio O Radio Service Man (29) First E. I. Co. loose coupler with fixed |Address R
D Radlo Operator [J Electrical Engineer I secondary. 1910. OCCUPRLIOD e {\
(30) Fisst E. 1. Co. hoose coupler with variable | Severn westiing s Gonis showd sond s o™
r— secondnry. pon fo the Internationcl Oorrespondence Schools
- e —— (31) E. L Co. loose coubler—perfected model. Cansdian. Limited. Montresi, Canada.

(82) Loose coupler with crystal detector and | THIS ADVERTISEMENT APPEARED IN 1922

loading inductance.
(33) E. 1. Co. rotary variable condenser.
—— | (31) E. L. Co. air-cooled %-kw. transmitting

ﬁ_EXI’EHIMEHTING (35) The Tt wtion or vaewum tube sod b5 || LEARN by EXPERIMENTING

Address_

LEARH BY

E. I. Co. 1911.

. “Roll-your-own"* Kit for (36) Headquarters of E. I. Co. at 233 Fulton HEADPHONES
E o @ St, N. Y. C. 1910. AF" % EA NE
: - '} 2 (37} First portable radio transmitter used for d <,
] OLT OHMMETER advertising purpeses by E. I. Co. 1908. FOR TESTING
All parts (38) E. I. Co. rotary zinc spark gap.
mounted on s 89 (39) First complete receiving unit comprising —
metal cab- tuning coil, telephone receiver and variable | TEST FOR
iri e,f;K_'Cor_r;'; crystal detector made by E. I. Co. 1913. |
plete RiT, wi (40) X. I. variable loading inductance.
test leads o (41) E. 1. rotary potentiometer. About 1910. CONTINUITY
Add 11¢ for postage (42) E. 1. Co. complete receiving set with tuning = f (1, WITH PHONES
—_—te 414 V. Battery ... ke variable condenser, detector, potentiometer, i

— — loading inductance and phones, assembled "
SCHOOL DISCOUNT (3" créers of) 200 on board. 1513, ’ RADIOLAB SERVICE

S Sy s (43) E. 1. Co. de luxe receiving outfit. 1915.

RADIOLAB SERVICE ¥xim s S || (44) E. I Co. loading inductance. 375 Midwood Street Brooklyn, N. Y.
(45) Circuit of Gernsback radio remote control.
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RCA OSCILLOGRAPH |
PRICES REDUCED!

Overwhelming sales of these instruments
greatly ingrease production—bring
prices down! Buy now—and save !

WAS $84.50

NOW 63%°

Stock No. 9545 RCA 3-inch
Cathode Ray Oscillograph

Thousandshavebeensolddur-
ing the three short yeats since
this splendid instrument was
introduced. Its sensitivity is0.7 =

volts (R.M.S.) perinch...linear saw-100th sweep
oscillator, 10 to 18.000 ¢ycles . .. 2 wide range
amplifiers, 10 cycles 10 90 kilocycles. Gain 40
...Complete with Tubes.

for MARCH,

WAS $47.50

NOW 3995

Stock No. 151 RCA
1-inch Cathode Ray
Oscillograph

This Oscillograph will give you “big time’’ pet.
formance. lis sensitivity is 1.73 volts (R. M. SO
per inch. .. amplifier range —30-10,000 cycles.
Gain 50...Linear timing axis (horizontal sweep)
~30-10,000 cycles. .. All controls on front panel
... Gray wrinkle lacqucer finish with nickel trim-
ming. Complete with Tubes.

Qver 300 million RCA Tubes have been bought by

radio users...In tubes, as in tesc equipment, it pays
10 go RCA ALL THE WAY'!

Listen to the Magic Key of RCA every Sunday
203P. M, ES. T on NBC Blue Netrvork,

0D 72575 o5 F

PROFIT

RCA Manutacturing Co., Inc., Camden, N. J.
A Service of Radio Corporation of America

“NEW! AUDIO ‘EXPRESSOR’
FOR SOUND SYSTEMS"”

This Public Address article. by A. C. Shaney, wlll

appear in April Radio-Craft; due 1o lack of space

it _eould not be included in this March issue as

eriginally seheduled.

Voltage range 9.24 V.
| Current range 226-276 ma.
Max. allowable ambient temp. 150° F.

1938

NEW TUBES |
INTRODUCED TO RADIO MEN |
—IN 1937-38 i
(Continued from page 629) [

310A—TanLe IX

Heater Rating
Henter voltage (A.C. or D.C.)
Nominal heater current

10.0 V. (exact)
0.32-A.

Typicnl Characteristics

Plate voltage 135 250 V
Screen-grid voltage 135 135 V
Centrol-grid hias -3 3V
Suppressor-grid voltage 0 1]

Plate Current 5.4 3.5 ma.
Ouiput power 250 18 miliwats

22 1t 40 26 to 30 db. below fund'l.
30 to 55 30 to 43 db. below fund’l.

2nd-harmonic
3rd-harmonic

311A—Tane X
Heater Rating

Heater voltage (A.C. or D.C.) 10.0 V. (exaci)

Nominal heater current 0.64-A.
Operating Conditions
Plate 8.-G. C.-G.
Volts Volts Volts
Recommended conditions 135 135 =15
Maximum conditions 180 150 -18

WL-706—TapLe XI
Technical Dnta and Ratings |

Potential drop at 0.325-A. (D.C.) 109 =6 V.
Maximum current 000 ma.
Typical vperating current 325 ma.
Minimum supply voltage 125 V., D.C.
Average tip starting voltage with

respect to anode -125 V., D.C.
Maximum tip starting voltage with

respect to anode -140 V., D.C.
Maximum starting tip current 20 ma. l
Type of cathole Cold
Gas Argon i

WL-896—TaBiE X1l
Technical Data ahd Ratings

Voltage range 6-8 V.
Current range 225-276 ma.
Max. allownble ambient temp. 150° F.

This tube must always be operated enclosed.

WIL-188—TaBLE XIII
Technical Pata and Ratings

This tube must always be operated enclosed.

¢ 2
(CAP)
L

xXPB

CONTROL
ELEC-
TRODES,

( Dummy

ANODE
(angpE)

START,
|
\

N.C.

WITHOUT
SPECIAL
TERMINAL
"CONNECTIONS,

-K

Fig. 1.
Underside view of tube sockets; ''N.C." signifies "no connection'.
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For Both A. C.
and D.C. Testz'ng

Use

MODEL 666

Déaler Price 515.00

Pocket Vott-Obun
M illiamimeter

Has 3" Sq. Triplett liiproved Rectifier
Type Instrument.

AC-DC Voltage Scales Read: 10-50-250-
500-1000 at 1000 Ohms per Volt.

D.C. Milliampere Scale Reads: 1-10-50-
250.

Ohms Scales Read: Low 14-300; High
250,000.

Size—3-1/16" x 5-74" x 2-14".
Black Molded Case and Panel.
Low Loss Selector Switch.

Complete with Alligator Clips, Battery
and Test Leads.

DEALER PRICE . . . $15.00

A complete instrument for all servicing
and other needs. Can be used for all
A.C.-D.C. voltage, current and resist-
ance analyses. Resistance range can be
increased by adding exterhal batteries.

Attractive, Heavy Black Leather Carry-
ing Case with Finished Edges and
Strap, Model 669, supplied extra.

DEALER PRICE - $3.67

WRITE FOR CATALOG

The Triplett Electrieal Inatrument Co.
163 Harmon Drive, Bluffton, Ohio

Please send me more information on
Model 666 ; I am also interested in.

Name

Address

City .Stute
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anything in radio, Write us for our price.

TRY - MO Specials for This Month!

TRY-MO RADIO carries the iargest and most complete stock of speakers, pick-ups and speaker
accessories. Specialists in ‘spenker repairs, we can repair any speaker. Write for our estimate.
We can build power amplifiers and public address systems to any specifications. We can supply

rp. Volume
copveniently

Loftin-White ampllfiers in  striking

odernl . i b ; )
moderniatic Hnleh. ldeal for vhonosraph | g )\ pGAIN LISTING OF LAST-MINUTE SPECIALS!

LOFTIN-WHITE AMPLIFIER | AMPLION HAND HAMMARLUND
Licented MICROPHONE VAR. CONDENSER
ANPLIDN r—
- =
- 22 $4.95 - 95¢
Single button hand
1 r £ 1t ‘@rRe Straight ilue frequcney 0003
Bay omebod o e | mol sl e B
A real Dbuy. non.

BEST DELUXE THEATRE PICK-UP

Unexcelled for tome auality reproduction,
the BEST stands far abose ahy other pick-J

245 Model nses  1-224, Carryola Pick u $2.49 I° T 1 £
§ p Head ..32. owertone Tone ('ontrol for
1-245. 1-280 .. i $I 2'50 IPowertone 2 way Relay .. .75 panel mount $1.05
250 Model uses 1-2234 $I 5 95 I’owertone 1 way Relay ... .99 Alr King Short Wave
1-250. 1-I81 Dy . I'owertone Tone Control ..$5.50 Colls, seL of 1 . $1.59

control s Lullt 1::.57.252

on the buse

SPECIALISTS 83 Cortlandt Street

SPEAKER TRY - MO RADIO CORPORATION | fMPLIFIERS

Designed To
New York City Specifications

REPRODUCED FROM OLD ADYERTISEMENT

i g e P

No. 100
Filament Rheostat
for Panel Mounting

No Magnetic Material
Used in its Construction

This new Rheostat consists of a resistor of
special non-corroding alloy inserted in a
molded base of high insulating and heat
resisting properties — genuine Thermoplax.
Each turn of the resistor is anchored firmnly
in place so that there is no chance for noisy
or scratchy operation. All metal parts are
nickeled.

1f you cannot obtain CRL Rheostats from your.
local dealer, send $1.00 plus 10c¢. for carriage.

List Price (East of Rocky
Mountains) $1.00

Dealers and Manufacturers of Radio
Equipment are tnvited lo communi-
cate with us. We are prepared to
make immediate shipments,

CENTRAL
RADIO
LABORATORIES

303 Sixteenth Street
MILWAUKEE WISCONSIN

THIS ADVERTISEMENT APPEARED IN 1922

RADIO PARTS OF
YESTERYEAR

(Continued from page 567)

duced-speed tuning controls are another
of the early parts which have survived.
They are used in practically every set
today, except in the lowest price ranges.

Many parts which have existed from
almost the first days of radio, have per-
sisted until the present, often in but
slightly modified form. Others have out-
lived their usefulness and vanished
from the scene forever-

It is interesting to note, in concluding
this necessarily sketchy account, that
many ecommercial radio parts had their
genesis in a passing comment, or pub-
lished account of how some thrifty or
imaginative radio experimenter found
an inexpensive, simple solution to a
problem. It is unfortunate that these
unsung ‘“‘heroes” of radio’s swaddling-
clothes stage have become lost in the
shuffle; but with the passing of the
vears to which we dedicate this issue of
Radio-Craft the increasingly abundant
fruits of their labor bear undying wit-
ness to the ingenuity of these inde-
fatigable pioncers.

A CHRONOLOGICAL HISTORY OF RADIO

(Continued from puge 555)

them, allowed the golden opportunity
of being the first to discover wireless
slip by. By 1905, he had devised a
means of wireless communication
from his earlier experiments, but the
Mareoni system was well established
by that time.

GUGLIELMO
1895:1900 MARCONI,
Italian. Con-

sidering the inventions and research
of previous years, it is with no great
surprise that we determine that sci-
entists of this era looked upon Mar-
coni as an interloper and one of
audacity. In 1895, Marconi conducted
experiments with Hertzian waves,
and was ahle to send and receive mes-
sages over a distance of a mile and a
quarter, He emiployed the coherer in-
vented by Branley, with Popoff’s
automatic tapper for decohering after
a signal was received. In fact his
apparatus differed very slightly from
that of his predecessors when he ap-
plied for and was granted his first
patent in England in 1896 for wire-
less telegraphy. From then on, how-
ever, Marconi made rapid strides in
the advancenient of the art, being
successful in transmitting and re-
ceiving messages between two warv-
ships over a distance of 12 miles. In
this vear, Marconi was sueccessful in
enlisting the financial backing of a
number of wealthy Englishmen, and
formed the Wireless Telegraph and
Signal Company; he was made a di-
rector of this company and placed in
charge of all development work
although he was then but 23 vears
old. In 1899, he adapted to wireless,
Sir Oliver Lodge's principles of syn-

www americanradiohistorv com

tony, or tuning of circuits, perfecting
it and obtaining a patent in 1900. It
was a remarkable step forward in
wireless transmission and reception,
since it eliminated the interference of
stations transmitting simultaneously,
a problem of no mean proportions
until that time. In 1899, Marconi was
successful in covering distances up
to 74 miles with his instruments, and
ship and shore stations began to
install his equipment. His aectivities
and progress with wireless filtered
through to America, and in 1899 he
was invited to this country by the
New York' Herald which engaged him
to report the international yacht
races held in October of that year.
Marconi accepted for another reason,
he wanted to interest the United
States Navy in his equipment in the
hope that it would make large pur-
chases and thus help commercially
exploit wireless. To facilitate matters,
representatives of the British company
financed and incorporated the Wireless
Telegraph Company of America, to
take care of the Marconi interests
in this country. Marconi then went
ahead with the transmission and ve-
ception of the yacht race vesults, and
an amazed American public obtained
the news as to who had won, long
before the ships had returned to port.
From this angle Marconi's efforts
were thoroughly sueccessful, bhut not
so with the Navy. In demonstrations,
the official witnesses were consider-
ably impressed by the efficiency of his
equipment, although in their reports
mention was made of the interference
ohtained when two transmitters were
operating. Marconi, with the success
of his experiments with Lodge’s
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ELGIN 1938 TEST EQUIPMENT
Model 900 Tube and Uni-Tester

0/5/50/500/1000 Volt A.C. Tests
0/5/50/500/1000 Volt D.C. Tests
0/10/100 D.C. Milliampere Tests
0/500/500000 Ohm Resistance Tests
Complete Tube Emission Test
Positive Short and Leakage Test
1000 Ohm Per Volt Meter
Guaranteed 29, Accuracy

RADIO-CRAFT for
syntony or tuning still fresh in his
mind, specified that this defect could
be overcome. The deciding factor,
however, against Marconi’s equip-
ment was the terms of his proposed
contract, which the Navy definitely
rejected. Thus, for a while, no fur-
ther real progress was made in wire-
less in this country. Marconi, in the

Sandanin

meantime, had gone back to England
to continue with his experiments and
make further rapid advances in the
art of wireless communication. His
famous trans-Atlantic transmission
of the letter “S” is described else-
where in this issue.

—-REGINALD A.
‘ 1900:1905 FESSENDEN,
and LEE DE
FoREST, Americans. These two gen-
tlemen were the outstanding Ameri-
o can contributors to the art of wire-
less in its earlier days, and to each
has been applied the appellation of

‘“father of American radio”.
Fessenden, while fully acquainted

toe purchase one.

price we quote.

Perhaps never before in the history of radio has a tester
such as this been offered for so low a price. No service-
man or dealer can afford to pass up this opportunity
It is on a par with instruments
ulllng at twicc and even three times the

Serviceman’s and Dealer's SI 9 95
Net Price Only ........c000e

Model 900 Tube Tester Only

ldentical to the instrument above except that the volt-ohm-mllhampere ranges s‘s 95
are not available. Net Price ..... e e tiaesaestsetassrasensatritssretsrssrrraans .

Model 808 Compact Volt-Ohm-Mlll Meter

This unit will prove to be an indispensable part of every
serviceman's test equipment. Every range available from
only one selector switch. Resistance ranges are read in two
scales: 0/500 ohma and 0/500000 ohms. D.C. volt ranges
are provided in 4 steps 0/3/50/500/1000. D.C. Milliampere
ranges in three ateps—0,/5/50/500.

Confusing terminals are entirely eliminated. No need to
transfer test leads from jack to jack. The foundation
meter is of the 3” type and is easy to read. Furnished in
an attractive leatherette covered case. Complete with test
Prods. Serviceman’s and Desaler’s 8 95
Net Price Only ,....cioviiiiiiennee 00000000000 -

with Marconi’s wireless equipment—
having experimented with these de-
vices—was more interested in radio-

SEND FOR OUR CATALOG— REPLETE WITH BARGAINS FOR ALL

TRY-MO RADIO CO., INC.

telephony. He knew that Marconi’s
system was adapted only to damped-
wave transmission and that, as such,
would not tolerate super-imposing on
it voice or further irregular waves.
Consequently, he began to experiment
with contintons wave transmissions
{now known as C.W.), which led to his
perfecting an arc transmitter. How-
ever, the coherer would not receive
the voice impulses modulated on the
oscillating wave produced by the arc;
80, remembering his electricity and
chemistry, Fessenden created the
clectrolytic detector, which allowed
current to flow in only one direction.
It consisted of a small aluminum cup,
filled with a solution of acid and
water into which a fine silver wire
dipped, which was a tremendous im-
provement over the coherer, and in-
creased the receiver’s efficiency con-
siderably. Later on, Fessenden con-
ceived the idea of employing an al-
ternator, similar to a regular A.C.
generator—but with a frequency
much higher than 120 cycles—to an
antenna (similar to the are trans-
mitter’s) and thus eliminating the
spark gaps and ares which wasted so
much power. While at the time he was
laughed at, his idea was in the future
to play a very important part in the
progress of radio.

Meanwhile, de Forest was experi-
menting with wireless, and in 1901
built an outfit less cumbersome and
more efficient than Marconi’s. He, too,
employed the electrolytic detector,
which caused between him and Fes-
senden considerable legal conflict
which later was determined in Fessen-
den’s favor. De Forest secured some
financial backing and formed the
American De Forest Wireless Tele-
graph Company. With this company
he commenced manufacturing equip-
ment, some of which he sold to the
Army. Unfortunately, the company
depended upon stock promotion for

1906

85J-CORTLANDT ST.

capital to finance its development
work, and soon it was in financial
difficulties that hampered it from get-
ting into the commercial communica-
tions field. In this same period, 1904
to be exact, J. AMBROSE FLEMING,
English, developed his 2-element
(diode) ‘‘valve” while employed by
Marconi. He remembered Edison’s ex-
periments and the so-called “Edison
effect”—since he had been a scientific
adviser to the Edison Electric Light
Company of America—and hence it
occurred to him that the phenomenon
could be employed to advantage as a
detector of radio waves. This inven-
tion was to enjoy only a short life,
inasmuch as de Forest’s discovery
of the 3-element (triode) or audion
tube was soon to follow.

DE FoOREST'S Audion.
Here is the mightiest ra-
dio invention of all! It
consisted only of the insertion of a
grid between the filament and plate
of Fleming’s “valve”, yet this addi-
tion of a third element so revolution-
ized radio that today we must be
grateful for its conception. While the
power or the ability of the audion
tube as an amplifier or generator of
oscillations had not as yet been
recognized, its merit as a detector was
soon proven. Despite this invention,
and other meritorious work in the
wireless field, de Forest’s finances
were in extremely poor shape. To
obtain the necessary capital, he was
forced to sell stock in his company,
but somchow an unwilling public
could not be interested. Later on, in
1912, to obtain funds for himself and
his company, de Forest sold the
rights to the Audion amplifier to the
American Telephone and Telegraph

(Continued on following puge)
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[OUR ONLY ADDRESS]

N.Y.C,N. Y.

donf orryme

IN fact, 1 can take it”
whether it is heat, cold.
or the ceaseless humidity of
the tropics . . . all the head-
aches that confront the set
builder. In this particular
field 1 answer this problem
of resistance with a fixed re-
sistor whose characteristica
are so constant that they oft
times form the standard by
which all others are judged.
Which is why so many set
builders and service men
turn to Centralab for the
satisfactory answer.

MILWAUKEE g WISCONSIN

BRITISH CENTRALAS. LTD.
Canlerhury Rd.. Kilburn
London 6, Engiand
FR NCH CENTRALU\ co.
118 Avenue Ledru Rollin Paris X1, France
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I'RES. OF CRE{

E. Il. RIETZKFE

INSURE YOUR FUTURE!
Start Training Now in

PRACTICAL RADIO
ENGINEERING

Do you erer sit dewn and ‘'look your job in the
face'"t Are you satlsfled with your present positlon.
or anxlous to get ahead? Today. You can‘t be zalls
fied. hecause rapld new develonments mean Radio
wants ouly men who are TECHNICALLY TRAINED.

Better Men Get Better Jobs

Right now is the time to start tralning—so ¥ou
won’t be left behind when others go ahead. 'REI
offers you home-stidy or resldence school training
that will eunlp you to keen pace with Nadlo.

“Tested Plan for a

WRITE TODAY | Eytyre in Radio”

FfaR PFARGEEE 'An kllr:forlrluu[xlve. 11lust r;m ted
2 " wt  answers i
CATALODG e:',grye question !“ln; * sht‘y’\l;;

actual equipment and con
plete outline of CREI courses.

CAPITOL RADIO
ENGINEERING INSTITUTE
Dept. RC-3

Washington, D. C.—14th & Park Rd.
New York City 29 Broadway

RADIO-CRAFT

| |:| an advanced home

You are an cexperi-

enced radioman;

I:I You are ambitious to
get ahead rapidly in

radio;

You rcalize the neces.
sity of a directed
training in the engis
necring  principles of
radio but are unable
to take advantage of
o ecollege training,—-

) .

send for our new

illustrated book
en m®m ‘Modern Radie.”
It will give you

complete details of

study course in
Practical Radio
Engincering Writ. o
ten for the Expe.
rienced Radioman.

Capitol Radio Engincering Institute |
3166 Mt. Pleasant Street, N. W.
WASHINGTON, D. C.

WATCH

A. C. SHANEY IN 1938

ampliticatlon has served as u pattern for the

entire inunsiey. And now Mr. A Shaney
has started 1938 wlth announcement of the
ACA BExpressor—a uew unit designed to operaste
with all  existing _amplifters. Easily adds both
Automatic Volume Expansion and Automatie Audio
Volume Conirol to all old und uew amplifiers
without elreult changes. Can be connected In a
minnte
An entirely new series of ACA Amplifiera are now
offered at lower prices than ever before. For com-
Plete details, write or wire today.

AMPLIFIER CO. OF AMERICA
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Co., for a paltry sum compared to its
actual worth,

First Crystal Detector,
1907 BY G. W. PicKkaArD. Up to

this time, the most popu-
lar detector was the electrolytic type;
the coherer, while still somewhat
used, having been found unstable and
insensitive. The Flenring valve was
never really popularized, because of
its insensitivity to weak impulses.
Consequently, the development of the
erystal detector marks another great
stride in the developnment of radio.
While the first employed silicon as
the mineral, it was later determined
that galena, iron pyrites, and many
other minerals (even carborundum)
also are efficient. It was extremely
effective as a detector of feeble irregu-
lar impulses (modulated C.W.,damped
waves) although somewhat critical in
the adjustment of the “catwhisker”
Because of its inexpensiveness, it was
the most popular of all detectors un-
til the advent of cheap commercial
audions, and wus to a great extent
responsible for increased activity and
interest in wireless or radio (these
terms are synonymous}).

Binns. By this vear,

190 practically all large

ocean-going vessels had been equipped
with wireless apparatus, since it
served as a means of contact with
land, Fortunately so, for on January
23rd of this year the White Star
liner Republic rammed the Florida off
Nantucket Island, and commenced
immediately to sink. Jack Binns, the
wireless operator on the Republic,
broadcast his famous “CQD” (now
“S0S8”) which brought rescue ships
that saved all but 6 of the entire
crew and passengers. This drama, so
tense and poignant, was reported to
the entire world, and created such a
favorable impression on the publie’s
mind that wireless was definitely
established for ship communication.

191 lic episode, Congress

passed an act (signed June 24th,.
1910) which made it unlawful for any
ship, whether foreign or American,
plying between United States ports at
least 200 miles apart, to leave or
attempt to leave these ports without
wireless equipment in good working
order. Such apparatus was also re-
quired on all American ships clearing

for foreign ports.
1912 this great liner struck an
iceberg in mid-Atlantic

on its maiden voyage, its wireless
calls for help (the first “S0S”) were
received and picked up by the Car-
pathia whichmanaged to arrive in time

S. 8. Republic and Jack

Ships Require Wireless,
As a result of the Repub-

Titanic Disaster. When
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sending direct force
from the fingertips to
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“grind” out of type-
writing and increases
the daily output of any
stenographer.
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to pick up many survivors. An unfor-
tunate incident was brought out later,
when it was discovered that one ship
had been much nearer, and could have
saved many more people—if it had
not been that only one wireless oper-
ator was employed on that ship and
that he was “off-watch” at the time.
It resulted in an amendment to the
Radio Act of 1910, requiring that two
operators be employed on a ship, so
that a eonstant watch could be main-
tained. Out of this story emerges a
new figure in radio—David Sarnoff,
now president of the Radio Corp. of
America. At the time he was sta-
tioned at the Wanamaker Radio Sta-
tion in New York City, and received
the signals between the distressed
ship and its rescuers, the reports
concerning the rescue work and,
finally, a list of the survivors, so that
an anxious world could be advised of
the consequences of this tragedy.
' 1913 eration. The increase in
sensitivity, which results

when regeneration is introduced into a
receiver, is known to all who have
experimented with radio circuits.
Small wonder, then, that great
litigation resulted between Edwin H.
Arnmstrong, a Columbia student at
that time, and de Forest as to who
was the rightful inventor. Armstrong
sought a patent in 1913, whereas de
Forest claimmed to have discovered it
with an assistant (Van Etten) in
1912, although they did not bring it
out at the time. De Forest produced
notebooks to prove that he discovered
feedback and the oscillating proper-
ties of a tube; and, after much par-
tisanship in the radio profession, and
various court decisions, he was finally
awarded the patent by the Supreme
Court in 1934, Also in 1913, Irving

ARMSTRONG and Regen-

Get the Facts!

Send for the ‘‘Royal
man’’ and ask for a
DEMONSTRATION.,
Or write us direct for
our new brochure,
‘“Better Service,”” and
a beautiful Color-Pho-
tograph of the New
Royal Master- Model
10.

ROYAL TYPEWRITER CO., Inc.

i 2 Park Ave., Royal Typewriter Building
1 NEW YORK

\ -

THIS ADVERTISEMENT APPEARED IN 1915

| D. Langmuir, prominent physicist
with the G.E. laboratories, discovered
his process for creating high vacuums.
(Arnold of Western Electric devel-
oped a high-vacuum process that as-
sumed importance in telephone work.)
Alternator— World

1 9 1 4= 1 9 War. Ernst F. W.

Alexanderson, Swedish-American, had
helped Fessenden build some of his
earlier alternators. Due to this experi-
ence, Alexanderson was able to im-
prove this unit so that “smooth” con-
tinuous waves with a frequency of
50,000 to 100,000 cycles per second
could be generated. So great were the
possibilities of his device that Marconi
himself came to the G.E. laboratories
in Schenectady to see a demonstra-
tion of it. As a result, the British
Marconi Company began negotiating
for the machine, but no immediate
sale was made. A stalemate in the
negotiations was reached when the
United States entered the World War,
and seized or closed down all private
wireless stations., Throughout the
war wireless was of substantial aid to
(Continued on following page)

ALEXANDERSON’S
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4
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own ticket!. .. a free home trial—you don't
risk a penny . . . then make your own terms
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FREE

WwWith every Royal Portable
comea @ handsome all-weather
Carrying Case; also Inatant
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CUP THE
COUPON! y

10 pe B0 N G 08 = B
SEND NO
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Of Life 18

Have you unrealized hopes? Are the
better things of life always just beyond
your reach?

Times have changed—but have you?
Adopt a new psychology of life and
MASTER YOUR PROBLEMS. It takes
no greater mental effort to achieve re-
sults when vou know how.

Let the Rosicrucians show you how,
bf’ the use of simple laws, you can ap-
ply the powers of your mind to bring
about startling changes in your life. If
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both sides as a means of constant con-
tact and communication and as an
aid to espionage. In the United States,
the Bell System (A.T.&T. Co.) was
hard at work perfecting the vacuum
tube which it purchased from de
Fovest. Its ability to function as an
“oscillator”, or generator of high fre-
quencies, was established by that time,
by virtue of de Forest’s and Arm-
strong’s feedback ecircuits. A means
for modulating voice impulses on the
carrier wave which was produced,
also by using vacuum tubes, was de-
veloped in 1914-’15 in the G.E. labs.
by Alexanderson and by Colpitts in
the W. E. labs. The Hartley (W. E.
Co') oscillator circuit was developed
in 1915.

These inventions resulted in ex-
periments in radio telephony, for the
purpose of facilitating and improving
long-distance transmission of speech.
The first test made by Bell Telephone
engineers was in 1915, A low-powered
transmitter was installed at Montauk;,
L. I, and an amplifier-receiver at
Wilmington, Del. Wavelengths of
from 800 to 1,800 meters were em-
ployed, and the results obtained were
satisfactory enough to warrant fur-
ther tests with higher power.

While the initial tests were made
with transmitting tubes which totaled
a maximum of 15 watts power output,
before the end of 1915 several hun-
dred such tubes in parallel (some-
times as many as 500) were employed
to achieve higher power. Larger
transmitting tubes, of the order of
100 and 500 watts and 1 kw., were
not to be developed until some time
afterwards. As a result of all these
researches. in 1915 the first trans-
Atlantic (and, accidentally, trans-
Pacific to Honolulu) radio telephone
conversations were successfully held
between Arlington, Va., and the Eiffel
Tower in Paris, France. The U. S.
Navy, W. E. Co,,and A. T. & T. Co.
collaborated.

All of this was the forerunner of
broadcasting which, commerecially,
didn't make its appearance until
1920-'1. The developments in speech
transmission without wires made in
this period were to form the nuecleus
of the equipment for the broadecast-
ing station which was soon to come.

In 1919, Frank Conrad of Pitts-
burgh, Pa., an amateur and Westing-
house engineer, began broadcasting
record programs from his amateur
radiophone station located in a garage
at the rear of his house. They were
received with such great enthusiasm
by other amateurs in the vicinity, who
incidentally invited their friends and
neighbors over to hear the ‘“wireless
music”, that in a short time much
newspaper publicity was given to his
broadcasts. As a result Westinghouse
officials, in 1920, decided to build a
large station to conduct broadcasting
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for the publicity and prestige that it |

would give the company. The staticn
was rushed and launched in time for
the broadcasting of the Harding-Cox
presidential election returns—with
Frank Conrad’s little station stand-
ing-by just in case of an emergency.
The large station later on became
KDKA, now known to practically
everybody with a radio receiving set.
From one station in 1920, to 400 in
1922 and over 1,400 stations by 1924
was the record set by broadcasting.
Further details concerning this phase
of the radio industry are given else-
where in this issue.

of the Radio

19191021 s

America. Heretofore, the British Mar-
coni Company had dominated in all
activities of the wireless field. Their
early start and strong finances per-
mitted them to buy in and control all
major patents and activities so that
even here in America, their dominance
was felt. After the World War, the
Marconi Company resumed its nego-
tiations for the Alexanderson alter-
nator. At this stage, the United States
government intervened since it was
felt, at that time, that the sale of
this American equipment might re-
sult in world domination of wireless
communication by foreign interests.
After conference with the Navy, an-
other meeting was held at the Gen-
eral Electric offices, when it was de-
cided to retain the alternator in the
interests of this country. It was prob-
ably at this latter conference that
the plans were formulated for a
strictly American-owned radio com-
pany, since we find such men as
Admiral Bullard, Owen D. Young
and C. W. Stone of General Electric
attending it. At any rate, on October
17th, 1919, the Radio Corp. of Amer-
ica was organized and a patent pool
of heretofore competing patent in-
terests was effected. On November
20th of that year, the assets and busi-
ness of the Marconi Wireless Tele-
graph Company of America were
taken over by RCA, and from then on
Anterican wireless was “on its own.”

Formation

The story of broadcasting, how and
when it first began, is told in other
pages of this issue. So, too, are the
stories of the advance of the vacuum
tube, circuits, parts and receivers,
and so-on. Wherever possible, dates
are included—consequently, to repeat
such information in this chronicle
would be superfluous.
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ARROW SALES SG'(IRPURATIUN

549 West Randolph . Chicago, Ll
- —_— -

PracticalTelegraPhV

My ln-tllun‘q;\ onlhy
on¢ graduating qualified operators. aroush.
tracli:nl. copyright meihods. Goo0d positions secured,

Taught by experts at my school.

wving expenses carned while learning. L-.n% payments. LQr-
.

3 ired. Catalog FRE
vespondence coursnfg:;nral Dodglr. ﬁ""-

Dodge's Inatitute of Telegraphy
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THE RADIO MONTH IN

REVIEW
(Continued from page 597)

for photoelectric scanning, but no rec-
ord at receiver. Radio-Craft under-
| stands that such “commercial television”
does not come under F.C.C. control so
long as it remains ntra-state.

I Two large-screen television demon-
strations in London, last month, of the
Baird and Scophony systems, indicated
that theatres will intreduce feature,
provided postmaster general, who also
controls telegraph and telephone lines,
permits. The Baird system showed pic-
tures in color on 6 x 8 foot screen; but
sharpness is lost as compared with
| black and white.

RADIOCOPS HEARD
ACROSS OCEAN

HEN Mount Vernon,

WN. Y., headquarters

W2XNR called 3 police-

men to extinguish a brush fire one

morning last month, it was not exactly

private. Shortly arrived a request veri-

fication from George Garvey, Liver-

pool, England, fan—who heard it on a

2-tuber and an 8-foot indoor aerial. And

other police cars, herec and there, are

having problems when messages are

picked up, sometimes from the next
state!

The Havana radio conference last
month voted in favor of a radio police
network to cover the American con-
tinent. Recently Commissioner Valen-
tine, of New York, sent a test message
to Chief Martinez, of Mexico City, over
an all-police communication hookup,
which it is proposed in the near future

for

to make routine.
|

'BROADCASTING

'RADIODDITIES
|

with a P.A. system for

sales promotion, finished
the holiday task at Plainfield, N. J.,
last month when they joined with the
city’s church bells in a Christmas morn-
ing chorus. (See photo.) Chimes were
also thus broadeast 3 times daily during
Xmas-

RECORD chimes, used

Yule carols blanketed Plainfield, N. J., via the four
6-ft. loudspeakers here shown being installed (for
4th year) by Verne M. Wintermuth {left} and James

P. McClary, The Chamber of Commerce and First

G Eighth Street, VaLrararso. 1vp. Fstablished 1874

REPRODUCED FROM OLD ADYERTISEMENTS
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The
Speaker

of the Year

Sensational successes in broadeast-
ing radio and phunograph records
at amusement parks, bathing
beaches, swimming peols anil every.
where that peopie congregale by

Wright-DeCoster
Reproducers

is a style and size to best
every requirement.

There
suit

Write for Full Information and
Address of Nearest Sales Office

Wright-DeCoster, Inc.

2209 Universily Ave., St. Paul, Minn.
Export Dept.,, M. Simons & Son Co..
26 Warren St., New York

Cable Address, Simontrice, New York

THIS ADVERTISEMENT APPEARED IN (929

— —=:

The latest “dope” on Radio

Principles of Radio

By Keith Henney

Director of the Laboratory,
Radio Broadcast Magazine

This book comblnes both praetical and theoretical
Quallries. Tt treats everything from the IPProduction
of Radlo Currents to their trantmission and reception,
yet it requlres searcely any knowledse of miathematles
beyond arithmetic and elementary algebra.

The suthor hias presented problems, examples and
experiments whiclh appear in ne other ratio book. The
{llustrations are praetical In nature. and there are
33 experiments gqll of which have been performed in
the laboratory of the Kadio Droadeast Magazine.

Price, $3.50
ICE S SR P G T eume L S S gume um gEmn gumn GEmn g AP
ON APPROVAL COUPON '
John Wiley and Sons, Ine., ]
440 Fourth Ave., New York City.

Gentlemen: Kindly send me Henney's *‘Principles '
of Radio.”* I azree to remit the price ($3.50), within l
ten Jlays after its receipt or. return the baok pustpaid.

Neme
AQAICss  srsmrias coiow

Reference creneeess JRN2-30 I

THIS ADVERTISEMENT APPEARED IN 1930
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for MARCH,
In a close-of-season game between

Richmond, and William and Mary U.s,

last nwonth, Station WRVA broadecast

opening of the final quarter. But
W. & M., not having sets and phones,
got no tip-off from the proceeding.

IFForewarned is forearmed; an ecncore
might be rvisky.
The mike was crashed at WHBL,

Sheboygan (Wis.), by an outsider last
month. A great snow-owl flew into the
power wires, and put the station off the
air for 35 minutes. (He is off the air
permanently, himself.)

Standard R.F. transmissions have
been known for vears, and occasionally
I standard A F. piteches. C.B.8. last month
announced that, from now on, time sig-
nals will be the standard international
A (440 cycles) for the use of musicians.

Debate by phonograph record will
| be carried on between the College of
| the Pacitic and the University of Red-
lands, says an announcement received
last month. Both institutions have Uni-
versal recording machines; and first the
pro and con, and then the rebuttal and
surrebuttal will be “disced” for radio
use.

While educators last month were pan-
ning radio programs at Chicago, Radio
Supervisor Blanche Young of Indian-
apolis suggested that hnportant cur-
rent-event broadcasts, as well as air
historical pageants, be canned and made
available for classroom reproduction.

RADIODDS
AND ENDS

RE there *“sidebands”?

A Some light may be

thrown on that bitterly-

argued question by experiments an-
nounced last month by Prof. R. R.
Ramsey, well-known radio textician.
Reconciling previously conflicting ex-
periments, he showed that, when 2 dis-
tinct notes are sounded, the ear hears
a “beat-note”; but a resonator does not
receive it. If a single source of sound
gives off 2 notes at once, on the other
hand, the beat-note can be physically
demonstrated. The eonclusion is that the
ear creates “beat-notes,” and supplies
missing sum- and difference-frequencies.

The French radio industry celebrated
Une Grande Quinzaine (15-vear anni-
versary) of broadcasting last month
with the slogan: “Un foyer sans T.S.F.
est un foyer sans joie.” (A home with-
out radio is a home without happiness.)

The American Medical
setting up standards for ear-testing
apparatus (audiometers) last month
ruled that thev shall have a range from
128 to 8.192 cveles. or higher, with a
frequency tolerance of 5%; he cali-
brated in decibels with steps of 5 or
less; have pure tone (harmonies down
at least 40 db.) ; and that manufacturers
should assure servicing. But a test
chart must wait on more definite con-
sensus of medical opinion for approved

standardization.
! (Continued on following page)

the huddle of the Richmond team at the |
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TECHNICIANS

ability to furnish custom
built inter-communlcation
systems when using Talk-
Bak* Units is one reason for
their great popularity.

T.8.U, 1700 Siz¢—61/2"
diamecter, 37 high
New Technical and
Sales Pamphiet

Altractive Model

FREE

gives complete information regarding all
known inter - communication systems.
Method of connecting different Tatk-
Bak® Units and full detailed informa.
tion on what they will accomplish. Write
for it and be sure to include your dis-
tributors’ name.

Wright-DeCoster Distributors are al-
ways anxious to cooperate.

WRIGHT-DeCOSTER, Inc.

2251 University Ave., St. Paul, Minn.

Export Dept.: M. Slmons & Son Co,,
New York Cable Address:"Simontrice”

Canadian Representatives:

Wm. F. Kelly Co.. 1207 Bay St., Toronto, ont.,
Taylor & Pearson, Ltd.. Edmonton. Alberta
__*Conyrignted

Association, |

New Edition January 1938!

QuEPE

Principles of Radio
By KEITH HENNEY, Editor,

“Electronics™”

A thoroughly reviged editlon of a well-known radio
hook for hemne of class study¥. Much new material
has bheen udded to replace obsolete data. Muodtern
tubes, modern cireults. modern practice, and modern
values of circuit constants are wsed throughout.

The hook Dhresents featnres of present-day recelver
deslen and other recently develoned idevices. brief
treatments of televislon. facsimile transmission. etc.
New practiral Droblems have heen added. dealing
with the elrcuits and constants with which radlo
15 concerned.

Third Editien 493 pages; $£3.50
ON APPROVAL COUPON

John Wiley & Sons. Inc.
440 Fourth Avenue. New York

Kindly send me a copy of Hennoy's “*Principies of
Radio.'"” I agree to remit the prite ($3.50) within
ten days after fts receipt. or return the bouk postpaid.

Name
Addrens

City and Siate

Emoloyed by

Please Say That You Saw It in Rapro-Crarr
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PRICES REDUCEI]

on two Brush micro-
phones — BR2S and

B-1. If vyour jobber
can’t supply you, write
us.

THE BRUSH DEVELOPMENT CO.
3312 Perkins Ave., Cleveland, Ohio

Better - Quicker - More Profitable Ser-
mcmg with RAD") CHASSIS CRADLE

Service lf
RADIO Gl BL, 'rh.ull

erlﬂle) l’or el!lclonl uervlc—
14 ting and pallr-
A Or a -
ficrs. Equipment clnmpnpl‘o
cradle h ich cln ad-
Justed any
mmmodntes crunh
(!.C'”clnll2' Jdisplayi

or uplaying re.
celvers. n‘aﬂ Jor -’Ilufwoud

u
inches. R Ex-

(3
=

RADIO-CRAFT

CRYSTAL
HEAD PHONES

SOUND CELL
MICROPHONES

Information on request

THE BRUSH DEVELOPMENT CO.
3312 PERKINS AVE «+ CLEVELAND, OHIO

RAIIIO OHASSIS CRADLE

Service shohe

RADIO Gl MBLE (thasnls
cradle) for (‘Nlcll‘nl aervic-
ing of testing and repalr-
ing of rermvors or ampli-
flers. FQuipment clamps to
fradle which can be
Justed to any angle. Ac-
mmmod'llos chassia up _to
13 x 12 x 23 inches. Ex-
cellent  for <dlaplaving  re-
coivers. Write for illustrated
circular RE!

WM. A.THOMAS C0. 321 CAROLINE ST ,NEENAH, WISCONSIN

!nc-l flrld Prepare yourlelr, ut Low Cost, for secure

m.
RADIO E"GlNEEkING inderstand guickl

can  u
Eera fine course in radlo, pu
Jic address, photlo-sloctric Work.

e
Get tobit ichool Iog llu!lcn!
masagasines, complete dlulll END

LINCOLN ENQINEERING SCHMOOL, Box 931-68, l,mcnl,ul NIBR

—_— - —

CORRESPONDENCE
=—coursesin RADIO
and ELECTRICAL ENGINEERING Set rped mre

at Low Cont tor secure fue

lnml !Ield Prepare urgelf,
n _understand uulekl‘y
ﬂne course in radio, pub

fified.
RADIO Eusm:s’hme“*'“ LA N

Trams you to be i al  vacuum  tubs
techuictan. Exper. klls rurnl-mcd Dlplom.. on wmplellwn
Tultion, _3$25, elther course. Deferred { ymoent  plan.
Get coples of school catalogs. atudcnc
magazines, conplete <detalls. SEND NOW

LINCOLN ENQINEERING SCHOOL, LINCOLN, NEBR.

110 volt A.C, fan belt gen-

erator for sound trucks,
Auxillary lighting, hLeating,
Operate  drills. Cannot be

burned out by overload.
Slzes from 300 iwatls up
prlees range from $35.00
net C

LEJAY MFG. co
151 Bid
MlNNEAP()LIg MJNN

Wind Electric Plant

Build Your Own—We Show You How!

Make auto m-nernor light hulldinsi‘l play

shingz machine and other mo.

o "D FOWER. Earn money

making for olthers. Dime brings complete

buildmu pL:ma and 1938 catalogue Mstinig

over 500 windcharifel elec. items. Most

complete windeharger catalog; welders. clectric fence, €ic..

50 other gencrator changes Into ¢-12.32 and l|0 volt
plants. Satisfaction guaranteed or dime refunded

Le JAY MFG. CO., 451 LeJay Bldg., Minneanslis. Mlnn

o "0-8" serven the trede with cvory need In
l-dlv-—(omnlall 16000 catsiog of nu»
wo radio receivesm pudlic md-
upslies and squipmeat. Qr-
Pped sxme dus reseivad,

COMPLETE CATALOG AVAILABLE
BURSTEIN-APPLEBEE C0, e Mccee st.

KANSAS CITY, MO,

Everything in Radio!

“‘B-A'" serves the trade with every need in
radio—complete 160-page catalog of nationally
known ‘radio receivers. public address, parts,
supplies and equiPment. Orders shiPPed same

day recelved.
Complete Catalog Available

BURSTEIN-APPLEBEE CO.

1042-14 McGEE ST. KANSAS CITY. MO.

PATENTS—TRADE MARKS

Al cases submitted given Dersona! attention by
members of the firm.
Form " Evidence of Conception'® and
. intstructions
How to Establish Your Rights*'—Free

LANCASTER, ALLWINE & ROMMEL
PATENT LAW OFFICES
436 Bowen Bldg. Washington, D. C.

PATENTS-TRADE MARKS

All cases submitted given personal attention
by members of the firm.

Form ‘“Evidence of Conception’ and instructions
‘'How to Establish Your Rights"—Free
LANCASTER, ALLWINE & ROMMEL
PATENT LAW OFFICES
436 Bowen Bldg. Washington, D. C.

RHDIOS..SHVE 1

DEAL DIRECT,,,FACTORY
PRICES! Man
loctirom: AC-
s

toard
in Catalou FREE. 80-
DA T RTAL plan sy
sgent-user proposition!
COLDENTONE RADIO CO.
DEPT. B3. PEAREBORN, MICHIGAN.

mm ™

post card hriniga you our
w, luu mlm ‘.lﬂ-mxl:-.- BARGAIN CATA
models to choose from: to tubes
AC nc AII \\ave and new Farm sets that oper.ue like cir.y
radinnl Send post cards or coupon below for full details
30-day mo-risk trial aod Agcnl-UserdrrOnusmon
GBLDENTDNE HADIO C0., DEARB MICHIGAN.

$500,000 GENUINE
MAJESTIC-GRIGSBY GRUNDW
REFRIGERATOR &
RADIO PARTS,
FOR MODELS
PRIOR TO

1936

TEED 18 MONTHS,

SEND FOR PRICE LIST.

G & G GENUINE MAJESTIC RE-
FRIGERATOR & RADIO PARTS SERVICE

3300 W. DICKENS AVE. CHICAGO, ILL

ssoo ooo GENUINE MAJESTIC-GRIGSBY
’ GRUNOW REFRIGERATOR & RA-
DIO PARTS. FOR MODELS PRIOR YO [936
UNITS GUARANTEED I8 MONTHS
SEND FOR PRICE LIST
G & G GENUINE MAJESTIC REFRIGER-
ATOR & RAOIO PARTS SERVICE
580t W. DICKENS AVE. CHICAGO, ILL.
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THE RADIO MONTH
IN REVIEW

(Continued from preceding puge)

New York radio dealers last month
issued an appeal for the organization
of a national association of retailers to
help in settling vexatious problems, in-
cluding that of trade-in and resales.

“Videotron” for cathode-ray tubes is
now claimed as a trade name, accurately
descriptive, for ‘“video” or sight work;
by National Union Radio Tube Co.

A test of listener reaction to show-
manship was made last month on a

1938

| well-known Sunday evening program—

or, to be exact, of showwomanship. The
reaction was cone of the strongest re-
corded in the history ef radio. One
trade commentator observed that “there
was nothing objectionable in the mum-
nmery unless the listener supplied it by
exerting his own imagination”—which
said imagination brings us forward to
the approaching day of television, and
the question of how a *script” can be
submitted in advance for station or
official censorship?

Ground was broken, last month, for
the erection of the A.R.R.L. station
WI1AW, designed as a memorial to the
league’s founder, the late Hiram Percy
Maxim, at West Hartford, Conn. When
it is completed, it will have 5 trans-
mitters, each 1 kw.,, for voice and code.

Ten years ago a benevolent New
Yorker fitted radio dials with Braille
numbers for blind friends; 2 years ago,
Radio-Craft described the construction
of such a set, but more modern. Last
month, G.E. brought out a commercial-
type set with this feature; and the first
was presented through Helen Keller to
the American Foundation for the Blind,
New York! It has keys, with raised
numerals, for touch tuning.

More of the early history of shorf
waves will, perhaps, find its way to
light during the trial of a lawsuit, be-
gun last month, by the estate of the late
R. A. Fessenden, S.-W. pioneer, against
RCA on patent claims whose validity
the defendant contests on the basis of
“prior knowledge” filed.

N.B.C. announced, last month, that it
closed the year 1937 with 143 stations in
its network, a net gain of 38. In power,
the addition is less striking—112,900
watts or 6.2% (daytime).

The tuning pulley belt is the weakest

(Continued on paye 654)

Hare's 8-year-old Lillian Switzer trymg out the new
General Electric 'Touch Tuning" radio set, spe-
cially equipped with Braille {raised) symbo‘s re-
cenfrv presented by Miss Helen Keller (rlgh") to
the American Foundation for the Blind.


www.americanradiohistory.com

RADIO-CRAFT

MARCH,

FROM THE GROUND UP

for

Just a few samples
100 f1. COILS
No. 56, 7 Strand Neo. 22

Enameled $1.00
No. 61, No. 12 B. & S,
Solid Enameled $1.25

No. 67, Flat Braided Enameled
Ribbon $1.75
At your dealers, otherwise send pur-

chase price snd you will he supplied
postpaid. Free literuture on request.

CornisH WIRE GompaNY

30 CHURCH STREET NEW YORK CITY

THIS ADVERTISEMENT APPEARED IN 1926

The Radio Experimenter’s
Handbook
By M. B. SLEEPER

Throughoyt the preparation of this book, one
purpuse was kept In mind-—Answer the Practical
Uuestions of the ~"Novice,”” of the '‘Beginner,”’
and the more advanced ‘‘Btudent.”’ ‘This book
will heip in the selection or consiruetion of sim-
ple apparatus for the transmission and reception
of radio telegraph und feiephone signals. In the
chapters on radio recelvers the simblest ¢rystai, the
simple audion, and the Fefenerative types are de-
serlbed in uyulte sume detatl. The qnestion of
sntennas, both for transmitting amd receiving,
are taken up. A good many heipful sitggestions are
given which will be of considerable zld 1o the ex-
perimenter. 16 chapters. Fully illustrated.

PRICE $1.00

Books on Electricity

Arithmetic of Electricity,

Ry PROF. T. O'CONOR SIOANE. A practical
treatise on eleetrical calculations of all kinds re-
duced to a series of rules, all of rthe simplest
forms, and involving only ordinary arlthmetic;
each rule illustraled by one or more practical
problems wiih detailed solution of ecach one. This
book is classed among the most useful works puh-
Mshed on the sclence of electricity, covering as it
does the mathematics of electriclty in a manner
that will attract the attention of those who aro not
familiar with algebraical formulas. 200 pages,

New Revised end Enlarged Edition.  Prlee. $1,50

RELIABLE RADIO CO.
14_193 Broadway New York City

THIS ADYERTISEMENT APPEARED IN (923
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ORIGIN AND GROWTH
OF RADIO SERVICING
(Continued from page 651) ,

were In this field, Service Men were
few, although some of the constructors
began to dabble in it. Today, we find
too many Service Men in the profession; |
and, too, too many constructors dab-
bling with servicing.

INTRODUCING TUBE TESTERS

About this time we also find testing
equipment being developed and manu-
factured, especially tube testers, Previ-
ously, if a dealer sold a tube all he would
do for the consumer was connect a bat-
tery across the filament prongs and
show him that the tube would light.
Since the construction of earlier tubes
was such that the filament seldom out-
lasted its emitting properties, this meth-
od of proving to the customer that a
tube was pgood was considered satis-
factory until tubes were made better
and then the fact that its lighting had
relatively slight bearing on its efficiency
was well established. It is entirely pos-
sible that the need for tube-testing
equipment was another factor which
made it necessary to obtain a Service
Man-technician.

From this period on, and in step with
the ever increasing technical advance
in receiver design, the servicing profes-
sion or industry grew. To some extent
this phase of the industry was encour-
aged by the manufacturers themselves,
many of them going so far as to have
a special department staffed with fac-
tory-trained men who could travel over
the country teaching and instructing the
jobber’s and dealer’s service personnel
the art of servicing their particular
models. But for no altruistic reason did
the manufacturer do this. An insatiable
demand for sets on the part of the pub-
lic made it necessary for them to rush
these sets out, often poorly produced and
with insufficient engineering behind
them. In the field, transformers would
open, poorly-soldered joints would de-
velop noise, sets became inoperative due
to mistakes in the wiring (proving that
some were never even air-tested), and
other typical factory boners developed.

A.C.-SET SERVICING

By the early part of 1926 almost every |

Tom, Dick and Harry could fix a radie
receiver. Even when battery sets began
to be “electrified”, salesmen and tink-
erers could replace “B”-eliminator rec-
tifier tubes or the copper-oxide rectifier
in the “A” supply, or even make the in-
stallation when these units were sold to
replace the batteries. Then along came
the all-electric set, using type 226 tubes
in the R.F. and A.F. stages, a 227 in the
detector stage, and a T1A in the power
stage, with a power-pack containing an
80-type tube rectifier, power transform-
er, chokes, filtering condensers, voltage
divider system for power distribution
to the various stages,—when the tink-
erer began to “fold his tent and silently
steal away’. So many different types of
tubes, not to mention the other compli-

(Continued on puage 651)

SEEKING RICHES
FROM THE EARTH
BY RADIO

TEADILY the technique is developing
for the location of precious ore bodies
and other mineral deposits in the earth

hy using radio. A very comprehensive arti-
cle has heen prepared, revealing circuits and |
methods, all hased on verified experiments,
wiving full insight into this fascinating and
promising field. By using methods now fully
disclosed. gold coing, huried by prearrange-
ment. were recovered, to the consternation
of amazed onlookers,

All the world over, the cager search for
the riches rvposing in the recesses of the
earth goes on. Success attends those efforts
that 8cientifically determine the non-
homogeneous character of the earth, Inter-
pretation of these findings determines the
straight path to precious deposits.

Acquaint yourself with the full facts about
the earth as a treasure chest. and the ex-
ploration by tadio devices by those seeking
riches. Be among those fully conversant
with the requirements for successful ap-
paratus. Join in the treasure-seeking your-
self. The full details are revealed in the
article that treats of
this historie develop-
ment of methods of
wrerting the secrels
from the enrth, from
the first divining rod

to the latest high-

powered beat oscilla-

lna, Remit with POSTPAlb
order.

RELIABLE RADIO COMPANY
143 West 45th Street, New York, N. Y.

Pleasc Suy That You Saw It in RaDio-CRAFT
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& & Official |
RADIO SERVICE MANUAL|

and Complete Directory of
all Commercial Wiring
Diagrams of Receivers

FOR THE

PREPARED ESPECIALLY ,
RADIO SERVICE MAN s
s v

Huco GERNSBACK
Editor

CrLype FrrcH
Managing Editor

S 50 Special

== Pre.Publication Offer w

aited OFFICIAL RADIO SERVICE MANUAL. every angle on how to service sets.
a“'l’;lii manual is the first complete and most up-to- In short, the OFFICIAL RADIO SERVICE MANUAL is

is ki i ike 1 biggest thing of its kind that ever came along in radio. It
appcareddi?:cp:)ig:k of this kind. Nothing elsc hike i s <o t.\h,t{l t;gghaned by every wide-awake radio man throughout the
A tremendous amount of ‘material has been collected, not entire industry. :
only for the Service Man, but for everyone interested in radio. The size of the O‘I;'FICIAL RAI{JIhO EEEVEFE M:i\nx\'ug.ﬂ;];‘,
A complete directory of every radio circuit of commercial is 9 in. by 12 in. There are scycrah I:!H (rje ?'ﬁcs' printe o
reccivers is now possible, and not only do you get cvery circuit  good paper, and the book contains hundreds ot 1 ustrations an
of every set manufactured, of which there is any record, but diagrams.

in addition, an entirely new idea makes it possible to keep the
manual up-to-date. SPECIAL OFFER

[he OFFICIAL RADIO SERVICE MANUAL is made in The price will be $3.50 upon publication of the book; but to
Joose-leaf form—handsomely made of flexible leatherette—the o & o subscribers and readers, we have a special pre-publica-

entire book can be folded and slipped easily into your pocket  fion price of $2.50, prepaid. This price will be withdrawn the
or put in your bag. n‘ﬁ:u&. the hook is published, which will be during the nhext

“fE ANNOUNCE the_early publication of the tong- course for radic Service Men, giving practical information from

Rarely do manufacturers supply information about receivers  six weeks or sooner.
made before 1927—even 1930 service data are not always avail-
ahle because many manufacturers do not supply independent
Service Men with such data. And, when you can get the
material from some of the manufacturers, it is of little use to you GERNSBACK punucyrr{or«s.ymcq
hecause it is not uniform, and it is scattered in different places; 96-98 Park Place, New Jork & % ) )
difficult to get at. As per Xour 5pecia]doﬂ'er, 1 er;cfhﬁ‘ee g?ﬁ‘fé‘l‘h‘.zr%o,\sf)‘}'o\gﬁfzhv é’i-‘: g
Additional service data, for new reccivers as they appear on FHAE I s, E::g{;g_“d, 2t the pre-publication price of
the market will be published and supplied at trifling cost so that $250, 1 understand that the price will be $.50 as soon as (he
the MANUAL may be kept up-to-date at ali times. MANUAL is published.
SERVICE INFORMATION e s e b A O
But that is not all. The OFFICIAL RADIO SERVICE Address .ee.-o S —— Sl eeeeoesaestseiasraseseaTasseana s ettt tee
MANUAL contains also a most comprehensive instruction
Gty eruecmeransrsenannans soosts PE—T T GERTE. coerrenrasomsrrnssris
: : AR
e H "":':‘\I

REPRODUCED FROM AN OLD ADVERTISEMENT
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KNOWLEDGE—
AT A pPricg J

Here is knowledge which strains neither the purse nor
the mind! Easily digestible, simply written, completely illus-
trated with photographs and explanatory diagrams . ...
yet entirely authoritative an«d complete in scope . . . . that i
what we offer in this library of books! Practically every phase
and subject connected with radio and its allied fields of refriger-
ation and air conditioning is covered.

The experience and insight which comes only with many years
of publishing radio magazines, books and other literature (we
started in 1908) is inevitably reflected in the contents and style of
these books. Undeniable proof of these facts is the excellent repu-
tation and popularity which they have achieved. Not too techni-
cal, yet technical enough to be authoritative ... . not too
expensive so that anyone at all interested in radio can have
access to them. Ranging in price from 50c to $12, every servica-
man, experimenter and radio fan can become the proud owner

of these books, if not at once, then in easy stages.
Your local dealer and mail order house carries a com=
plete stock of these books. See him today for further
information or drop us a post card.

Pebd< o Eau-pom: "
7-1;« A RADCRAFT PUBLICATIONS, INC.
e f - 89 HUDSON STREET

NEW YORK. NEW YORK

¢ m!llTu R i ”‘A fi::(.nm
POCKET ¥ 3
3 -3 PRACTICAL
# RADIO
CIRCUITS

Please Say That You Saw It in RaD10-CRAFT
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UNIVERSAL HANDI-MIKES

Sturdy, rugged instruments. One
and two button carbons and crystal
models. [Crystal models under
patent ¢f Brush Development Co.]
For amateur ‘phones, police com-
munications, small transmitters, sports
and specinl events announcing, win-
dow demonstrations, airplane, p.a.
systems, etc., etc.

Microphone Division

UNIVERSAL MICROPHONE CO. LTD.

424 warren Lane. Inglewood, Calif., U.S.A.

RADIO-CRAFT

Universal Ribbon

MICROPHONES

Self energizing. No polariz-
ing voltage. Plug in and use.

| REPRODUGED FROM PREVIOUS AD

Distant pickup. Semi-direc-

LIST tional. No feedback. Uncon-

s 50 ditionally guaranteed. Inel.

22 ten feet 2-conductor cable.

"™ Can be used on amplifiers not
“[.‘l':,‘;“‘ less than 85 db. gain.
LIST Microphone Divislon

324,25 UNIYERSAL MICROPHONE CO., LTD,
= 424 Warren Lane,

with plug INGLEWOOD, CALIF.. U.S.A,

In 1928
this was a FILTER

P

; BLOCK
| CONDENSER
TYPE F. 1000
CAP-14.MFD

e Eehe el T N TRl

..... $5.70

In 1938
this is a FILTER

o e,

space occupijed—I20cu, in,
dealer cost ...

space oc:unied—-&", cu. in.

- e $1.14
SOLAR MINICAP

ELECTROLYTICS

Within a decade, new and better
types of filter condensers have con-
tributed greatly to more wide.
spread enjovment of radio.

The reduction in filter costs and
dimensions has helped lead the
way to radically lower set prices,
with consequent wider distribution
to the public.

SOLAR maintains a pesition of
leadership Ly making the most
modern tvpes of condensers to

standards of
above ol

Catalogs on request

SOLAR MFG. CORP.

599-601 Broadway, NewYork,U.S.A.

| broadcast station for South American

ORIGIN AND GROWTH
OF RADIO SERVICING ‘
(Continued from page 651)

cations, were a bit too confusing for
him. Besides, the need for test equip-

for 1938

MARCH,

ment was nrwore obviously necessary
now; and that investment as compared
to an ordinary pocket voltmeter and
secrewdriver was too much for one who
just dabbled in repairing,

In the years that followed, receivers
became increasingly complicated and
each year would cause new expenditures
in instruments, manuals (since circuits
became too varied and involved for the
average Service Man), and for text
books, so that new engineering develop-
ments could be better understood. And
each vear would see some of the old-
timers, who couldn’t keep pace with the
changing technique of servicing, drop
out only to be replaced by new men—
many of whom were not even as efficient.
To this day that situation exists.

Perhaps, as in 1926, the even mwore
complicated receiver to come (in the
very near future) will cause a further |
thinning of the now overswelling ranks
of Service Men, and be another salvation
for the profession.

THE RADIO MONTH
IN REVIEW
(Continued from page 650)

part of a radio set: many Service Men
had suspected as much, but last month
President Hoffman of Midwest Radio
Corp. said it had been proved by a
wear-testing machine. (This is the kind
of robot that tells your radio’s fortune,
by giving it continuous action till some-
thing breaks. In 1 day, it will make
a 4-yvear forecast.) Anyway, a 10-year
cable was made of long-staple cotton
with silk threads; while even a wire
cable will go phutt in 2.

General Electric received authority
last month to go ahead with an S.-W,

and Far East transmissions, at Bel-
mont, Calif. It will be completed this
vear, and work on 9,530 and 15,330 kc.
Directional antennas will concentrate
the beam, and give a better aerial path
to Asia than that from Schenectady,
which passes over the magnetic and
geographical poles, and suffers much

from atmospheric variations.

Picase Say That You Saw It in Rap1o-CRAFT
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A

Aerovox  Corporatton ’
Allded Hadlo Corporation

Amperite Corporation . ...,
Amplitier Company of \meriu
Arrow  Sales Company

The Brush Development Company
Burstein-Applebee Compuny

c

Capitol Radlo Engineertng Inst. ..
Central Rudfo Laboratories
Clarostat MIR. Company. Ine.
Cornell-Dubiller  Corporation
Cornisn_ \Wire Company
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L]
Modell  cooc ot s S S ea st e 51 SR 633
N
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Quam-Ntchols Company ................ccoou... 831
R
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Haytheon Yroduction Corp. .....
HReadrite Meter Works
Rellable Radle Co.
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John F. Rider

The Rosicruclan Order .....
Royal Tybewrlter Co., Inc.
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McMurdo Silver Radlo Corp.
Solar Manufacturing Company
Nprayberry Academy of Radio
Sprague Products Cmé)uny kp
Htandard Trahsformer Corp.

Superlor Instrument Combany ..
Supreme Instruments Corp.

Tavella Kales Company
Telenlex Company
Willlam A. Thomas Company
Therdarson Elee, Mfg. Co.

Triplett Elect. Enstrument Co. .
Try-Mo Radio Comblany, Ine.
u
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{While every precaution is taken to insure
accuracy, we cannot guarantee against the
possibility of an occasional change or omis-
gion in the preparation of this index.)
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