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ACOMPLETE

mm— _ SERVICE LABORATORY!

SUPREME LABRACK

The SUPREME LABRACK contains every function of a service
laboratory, with the exception of 'scope and signal generator—
and all in less than one square foot of bench space!
MODEL 596 SUBSTITUTION BOX by means of nine push-buttons
allows rapid. accurate, temporary replacement from 1 chm to 50M.,
1000, 230M, 500M, 1 meg.; also capacitors 0.1, 0.5, and 8 mfd. Speeds up your
replacement work 1009,
MODEL 594 TUBE TESTER with a new, modern tube testing circuit which utilizes
the Model 392 setdester’s meter, and its GOOD—?—BAD scale. TOMORROW’'S
TUBE TESTER!
MODEL 393 ANALYZER designed to he used with any multimeter or set tester.
Just connect your multimeter to the 593's two pin jacks, put the analyzer plug in
the set's socket, the set's tube in the 593 and make voltage or resistance measure-
ments'
MODEL 592 SET TESTER gives you a total of 17 renges and functions with fwo
D. C. volts sensitivity—hoth 1000 ohms per volt and 25,000 obms per volt—in the
same instrument! Completely self-contiained. Push-button operated.
Cash price for the complete LABRACK, only $91.25. Or can be hought for only
88.36 down and $8.36 for 11 months,

SUPREME OSCILLOSCOPE

Model 516 OSCILLOSCOPE is complete. Nothing clse to huy or build. High main
amplifiers for verticnl and horizontal platea. Built-in linear Sweep circuit, llunl(-in
“Snap-Lock” svnchronizing contrel holds image on screen atationary. No wandering
or wavering. Provisions for internal or external sweep and also for internal or
external svachronization. High impedance, low capacitance amplifier circuits Igi\fe
flat frequencv amplification to %0.000 cveles per second. DBuilt-in sweep circuit 1s
linear frem 15 to 30.000 cycles, nllowing observation of frequencies en the screeén ‘
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up to 300.000 eycles per second. Full 3 in. tube. Nine times as much effective screen
arca 8s a 1 in. tube.

Cash price, complete with six tubes,
$5.50 for 11 maonths.

only $59.95. Or $5.50 down and

SIGNAL GENERATOR

Model 582 A SIGNAL GENERATOR gives you rapid,
accurate PUSIH-BUTTON tuning! That is possible
because the 9 most frequently used frequencies (5 I.F,
and 4 R.F.) are lahoratory calibrated to an accuracy
of 1'10 of 17

With veur 546 scope connected to the proper output citcuit. and the
382A connected to the first I.F. stage. all the necessary LF. frequencies
are instantly availahle by pushing the proper hutten. You always get
the exnct frequency you need. You make a complete visual alignment
of the receiver. And hy moving the output selector of the Model 582A
from “Amplitude Modulation™ to “Frequency Modulution™ vour scope shows a picture of the
true LF. Circuit conditions. You adjust for maximum amplification and the required
selectivity characteristics.

To halance the R.F. Circuit connect the 582A to the receiver input. Check at 1100 KC.
1000 KC and 600 KC for balance with ~Amplitude Modulation”. Repeat with “Frequency
Modulation™ and the job is done.

Cash price, only $66.95. Or $6.14 down and 11 payments of $6.14.

b PUSH-BUTTON

I SUPREME INSTRUMENTS CORP.

1 Dept. RC-11, Greenwood, Mississippi SE I I Es I ER '

: ’lease sendd me literature on: "

H MODEL 592 is the sensational new Set Teater
1 Labrack Oscilloscope with the push-button switching circult which
1 oy Ve . . gives a total of 47 ranges with two D. C. volts
' Signal Generator . Set Tester sensitivities—both 1000 chma per volt and 25,000
1 N ohms per voit—in the same instrument! Resis-
: ame tance ranges to 50 megs. Panel area only slightly
H more than 1/3 square foot. Cash price, with case,
1 Address only $41.00.Or $4.51 downand 9 payments of $4.51.
1

i o SUPREME INSTRUMENTS CORP.

LR L ER LTI YT IS TP PYITYIIl GREENWOOD, MISS., U.S. A.
Export Dept., Associated Exporters Co., 145 W, 45th St., New York City
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HERE ARE A FEW EXAMPLES |

OF THE KIND OF MONEY '
| TRAIN MY MEN TO MAKE

1 $200 TD $300 A MONTH
IN OWN BUSINESS

1R munths | have been
llelwn;!m S"oo

“Fuor the last
husinez= for wmysell,

‘ and $300 & manbth
W

r ;
r— IF'-" t l., h
‘\i&. | FRORUNER, 221
i i . Creek, Texus.

$10 TO $25 A WEEK IN SPARE TIME

making

1 am making fre m 310 1o a week in
share time wi .m. my rvefular 2
job as ac ,,‘t ¥ snecess 1o %
N.R1 AWM. T 'HI'I'I‘ 203 W, Front ¥
8t., West Conshahocken, 1% "‘ ‘
L
CHIEF OPERATOR BROADCASTING
STATIDN
“Whe I con I 20 lesons, | oh
talned my 1L Lirnadeast  (perator’s
Liven immellately  joined Station
WMPt, where | am now Chief Operator.*

HOLLIS K. HAYES. 85 Madison St.,
Liabeer, Mich

EARNINGS THIPLED BY
N.R.I INING

"1 have hren :ll mr nleely hanks to
N.R.L CTraldng. My presel ‘earnings are
about  three mes  what  they  were be-
fore I 1 he Course. 1 consiver N.R.L
Trainlng the tinest the world."—-B¥R-
NARD COSTA Manhattan  Ave.,
Brooklyn. N. Y

OVER $1.000 BEFORE GRADUATING
"Itefore rompleting half the N.RKR.1. Course
wits serviclng sets. and | mmle $1.000
1200 bertore kraduating. 1 am doing

Hadin  sewvlee work for  wmysell now.*
ASHBLEY G. ALDRIDGE, [218 Shepherd
» I'etersburg. Va.

Get My LESSON on Radio
Servicing Tips FREE

I want to prove my Training glves praetieal.
money-making information, that it is easy to
understund—what yoi nheed to master Radio.
My sample lesson text. “'Radio Iecciver Trou-
ple=—Their Cause and IRemedy.” covers a long

list of Radio reeciver troubles in A.C.. D.C.,
battery. universal. anate. T. R. F.. superhetero-
dyne, all-wave, and other types of sets. And a

cross reference system gives von the probable
cause and a quiek way to locate and remedy these
set troubles. A spe-
cial section is de-
voted to  receiver
check-up. alignment.
balaneing. neutral-
izing, testing. You
cah wzet this lesson
Free by mailing the
COU pUN.

Please Soy That You Saw It in Rtanio-CRAFT

NOVEMBER,

| WILL TRAIN YOU

TO START A SPARE TIME OR FULL TIME

HADIU SERVICE BUSINESS
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WITHOUT CAPITAL

The world-wide use of Radio has made many
opportunities for you to have a spare time or full
time Radio service business of your own. Four
out of every five homes in the United States have

R.dio sets which regularly need repairs, new
tubes, ete. Servicemen c¢can earn Rood commis-
sions  Loo, selling new sets to owners ol old

nmodels. Even if you have no knowledge nf Radio
or electricity, I will truin you at home in vour
pare time to sell, install, fix, all types of Radia
sets; to start your own Radio husiness and build
it up on money you make in your spare time
while learning. Mail ¢oupon for my 64-page book.
It's I'ree —it shows what [ have done for others—
what | am ready to do fer you

Many Make $5, S10, $15 a Week Extra
in Spare Time While Learning

The day wvou enroll T start sending Kxtra Money
Job Sheets: show you how to de Radio repair
jobs. Throughout vour training [ send plans and
directions that made iod snare time money
3200 to $500—for hundreds. while learning. 1
send you shecinl Radie equibment to conduct ex-
veriments and build eireuits. Thiz 50-50 method
of training makes learningk at home interesting,
fascinating, practieal

Why Many Radio Experts Make
$30, $50, 575 a Week

vouny—vet it’s one of nur large in-
ustries. More than 28.010,000 homes have one or
more Itadins. ‘There ure more Radios than tele-
phones. Every year millions of Radios met out of
date amd are replnced. Millions more neel new
tubes. repairs. Over $50.000.000 are spent every
year for Radio repairs alone. Over 5,000,000 auto
Radios are in use; more ure heing sold every day,
oflering more prufit-making  ophertunities  for
Radio experts. Amil RADIO 1S STILL YOUNG.
GROWING, expanding inty new fields. The few
hundred 330, 350, 375 2 week jobs of 20 years ago
have grown to thousands. Yes, Rudio offers eppor-
tunities--now and for the future!?

Radio is

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

itadio broadcasting stations employ enginecers,
oberntors, station manngers and pay up to $5.000
n yvear. lemg Radio sets in spare time pays
many $200 1o 3500 a1 year--full time jobs with
Radio  jobbers. manufacturers and dealers as
much as $30, $50. $75 a week. Many Ralio Ex-
perts open full or part time Radio sales and repair
businvsses. Radio manufacturers ind jobbers em-
ploy testers, inspeetors. foremen, engineers, serv-
teemen. and pay up to $6.000 a year. Automobilc

). E. SMITH, Presicdent, Mationn! Radia tnstitute.
Gept. BMX, washinaton, B. ©
Withot abllgating moe.

Broadeastine Statlon Operator
Avintinn Radic Operator

NAME ..

ADDRFESS

GOOD FOR BOTH s.iv.2".zson FREE

fend  wyvoule Lerson “Radie Recciver Troublos—

Thelr Cause anfl Remedy” and free book ahoul spare time and fu me
Ndbo opporitinitics and how T can traln for them at heme s(uT
time—nhout the N.R.1. Set Servicing Instrument. I am partleolarly inter
exted in the branch of Rallio cheeked helow
4 ) !hdlo Service Buslness of My Own ) Lowmd Qm- er  Si ms, Inetajlations aml Service
are Time 1ladle Renalr Work ) A Iaref i losi: and Service
lh-l;-ll Bales nf Radio Seta ol Fnulplncm y Televisio tatla 1nr
Service Fxpert for Retall Starve ) Service xpert wilh din Pactory
Jation  Operator

1If you have not deeclded whieh braneh ¥ou Prefer—rmall couhnen now.

police, aviation, commercial Radio, loud speaker
systems are newer fields oiTering good oppor-
tunities now and for the future. Television prem-
ises to oben many good jobs soon. Men I trained
haive 1ood jobs in these branches of Radio. Read
how they ot their jobs. Mail coupon.

1 ALSO GIVE YOU B
THIS PROFESSIONAL |
SERVICING \
N
wants— an  All-Wave,  Alf
Purpnse, Set Ser ng In
strumeat. It vontalus every
slstanee: adjust aml alizn any set. ohl or hew. It satisfies
yauT necds for orofessiomal servielng after vou graduste
w el youiu make extra money lixing gets while training.

INSTRUMENT

Here |z the instrwnent ecery

liadlo  expert  needs  an

hing necessary 10 incasure l}"‘(
A and D.C. voliages and

carrem ; o Lest tuls

Save Money—Lcarn At Home
Moncy Back Agreement Protects You

I am so sure | ean train vou to your satisfaetion
that I agree in writing to refund every penny
you pay me if you are not satisfied with my
Iessons and Instruction Service when vou finish.
A (;((my of this aureement comes with my [ree
Boo

Find Out What Radio Offers You

Act Today. Mnail the eoupon now for Sample
Lesson and 64-page book. They're free tn any
fellow over 16 yeurs old. They point out Radio's

spare time and full time opportunities and thow
coming in Television; tell about my training in
Radio and Television ; show you letters from men
I trained, telling what they are doing and earn-
ing, Find out
COUI'ON in

NOw !

what Radio offers YOU! MAIL
’ an envelope, or paste on a post-
card-

J. E. SMITH, President

National Radio Institute,
Dept. SMX

Washington, D. C.

EY J RICH REWARDS ,
l IN Rapjo |

Commereial itn
Alliafn 1 Nervieing  #xper
fur information to help you devide,

AGE

14x1
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TRAIN FOR RADIO IN 12 WEEKS

BY MY QUICK, EASY “LEARN BY DOING” METHOD

Prepare today to enter a real money-making field
by my quick, easy way to learn Radio. Here in my
school you are trained in 12 weeks for your start
for a better job and a real future. You do actual
work on a grecat outlay of Radio equipment.
The remarkable “Learn-By-Doing’” methods
used in the great Coyne Shops train you in Radio,
Television and sound equipment servicing. Not
by books . . . Not by Correspondence . . . But all
under the individual guidance of skilled instruc-
tors, and only on similar kind of work you will
meet out on a real job. My methods make it easy
to learn— Furst you are told how to do a thing
— then you are shown how to do it— then you
do the work yourself. WHERE ELSE CAN
YOU FIND SO QUICK AND EASY A WAY
TO GET PRACTICAL TRAINING IN THIS

GIANT INDUSTRY?

DON'T LET LACK OF MONEY keep you from sending in the Coupon TODAY.
Learn how you can get training first and take more than a year to pay for it
after graduation. Make your first payment 60 days after vour regular 12 weeks’
training period ends. Then take over a year to pay the balance of vour tuition in
«easy monthly payments. Hundreds of ambitious fellows have used this method
to get Coyne Training. FILL IN THE COUPON AND MAIL IT TODAY. It will
bring you the details of this amazingly quick and easy way to get your start

towards a good pay job.
Radio —Television — Sound Equipment

Your training at Coyne is in wonderful, modern daylight shops on the finest kind of
RADIO, TELEVISION and SOUND EQUIPMENT. Television is sure to come as a
commurrcial industry. whether this year or next. Talking Picture and Public Address
Systems offer opportunities for the trained man. Everything possible has been done to
make your stay at Coyne happy and healthful as well as profitable.

Electric Refrigeration Training
Included at No Extra Cost

This combination Training (Radio and Refrigeration) can be of great value to you.
Whether you go into husiness for yourself or get a job working for 2 Radio Sales and
Service organization, the fact that you are trained in servicing Electric Refrigerators
should be profitable to you. Many Radio Manufacturers also make Electric Refriger-

Part Time Work While Learning
Employment Service after Graduation

If you need part time work to help pay living expenses while training. my
Employment Department will help you get it. They will also give you Life-
time Employment Service after you graduate.

Mail Coupon Today
I’ll Send You All the Facts

atorsand men }\'it h thiscombination training are much more valuable to these employers.
You can NOW get this training without extra cost.

No Advanced Education or
Previous Experience Needed

H you can read and write simple English and are ambitious you can be trained the Coyne
way—by actual experience on a wide variety of up-to-date Superheterodyne sets,
oscillators, anaiyzers, and test instruments. You learn how to operate television receiv-
ing and transmitting equipment and how to install, test and service public address
system$ and sound picture equipment. Coyne training also helps prepare you to qualify
for a government license examination as Amateur Broadcast or Telegraph Radio Oper-
atorand to know Codeand Department of Cominerce rules. Send cou pon for all details.

H. C. LEWIS, President

RADLIO DIVISION Founded 1899

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Chicago, lil.

Please Say That You Saw

Get the new “'Coyne Opportunity Catalog,”
giving all facts about Coyne Training. Photographs
of Shops showing students at work on mo<lern radio
equipment uxuder the personal supervision of Coyne
Expert Instructors. Also details of my Part Time
Employment Offer. Puy After Graduation Planand
Graduate Employment Service. Yours without cost.
Simply Mail the Coupon.

II. C. LEWIS. President,

Radio Division, Coyne Eleetrical School,

500 8. Paulina St.. Dept. 88-8H, Chicago, II1.

Send me vour big FREE Rook about Coyne Training and give me all

details regarding your "Part Time Employment Offer” and "Pay
After Graduation Plan” of easy, mouthly payments.

e 1

NAME. oo e o s orbband 8hadnln S odi e AGE
ADDRESS ;4 5 scas mat S and sish v dipibamenbivrs o brmese b
6] [1 )" RPN O PSR I TR RS e N STATE s saiipvrsan

It in Rapio-CraFfT
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A New Policy!
"FREE INSPECTION PLAN - -

Perhaps you’re new in Radio—or probably, in previous  This plan is simple—there’s no mystery or red tape—it

vears vou missed one of the Gernsback OFFICIAL RADIO  gives you ever g i

_ ' phh ol : . y opportunity to inspect the Manual of your

* SERVICE MANUALS. This is your opportunity to buy  gelection, It ¢osts you only a few cents return postage if
any edition vou might need—get it in a way ditferently -ou decide not to keep it
than ever before offered. Under a new policy—FREE ¥ RS
INSPECTION PLAN—you can buy ahy Gernshack

Manual on Three Days' Approval, There are thirteen
Manuals and books from which to choose—every man in LateSt Volume 7 Manual InCIUdEd

p d  [Radio should tuke advantage of this privilege. Volume 7 of the OFFICIAL RADIO SERVICE MANUAL
~—the edition which stampeded the Radio industry this
Here IS How It,S Done.’ past vear lbecause it was published in a new way—in

Order any GERNSBACK MANUAL illustrated and de- twc:lve mopth]y installments, is included under this new
scribed on this page—the publishers will ship it to vou policy. This volume is now compicie—twelve install-
immediately POSTPAID. When it reaches vou, inspect its  ments, totaling 1,800 pages, are bound in a hardeover bind-
contents. If, after three davs’ inspection. yvou decide to er and just packed with information you need today—and
keep the Manual. mail vour remittance to the publishers. in the vears to come. The coupon below gives you the
If the volume proves unsuitable, return it postpaid. privilege of inspecting this Manual also before you buy it.

% VOLUME 7 #

Newrst of GERNSBACK
MANUALS, containg

Y 1936 MANUAL %

Containg 1.200 pakes
(over  2.500 {llustra-

% 1935 MANUAL *

An authentle radlo serv.
ire iuide of over 1,000

sehemiatie  diaframs 1o packed with xerv.
wid  serviee  data on ice «data of 1935-38-37 ger, with . _mal s
108617 -8 Feceivers seln. Tiagrams of over $.000 _lllusesiiooc gan

More  up-to-date  than taina rencrucle dlagram

1.500 receivers. Shows = gentic disgeams

sheaker connectlons.

i viee K '
Features many old sets
lshee. 1,800 pages of POWEr transformer ©on- H hd
naierial  which  radlo nections. Allgnment pro- e et ":fn’:_'l;“";“ ——
|\-‘";-_ g use "4-}": Y nm;i cedure  included  whth :.m'x‘ nhort-l\.»i:\v'.' Fetf' ::uta-
3 a4 ‘ radios. midiet and cigar-
=n  Ap2DOR dlrterent box  recelvers. Includes
3,000 different  1llus- Asxembly g 2:‘;"‘, :""‘"\:kA"nRT:‘LK'::::
irations. Bound 1n hard, show relationshin  of 1 information ancd

louse-leaf covers — separate units to each

mechaynisn permits other. Size 9 x 12
(s T : - ANSWER SERVICE. Size
pages (0 he  removed )l.nc;::l:.n! l;\‘n"ré!en COVET, B x 12 inches; flexibie,

and  replaced Size—
¥ x 12t ine

whes.

PRICE $10.00

looscleaf covers.

PRICE 57.00

PRICE $7.00

3 1935 AUTO-RADIO J 1934 MANUAL S % 1933 MANUAL %

MANUAL < Contalns over 4 This 700-page Manual,
OVER 240 PAGES trat 1o i le W over  2.000 s
OVER 500 dligrams  cover 1033, e L .
ILLUSTRATIONS OFFICIAL } 34 recetver Features

3
I.go:e_leaf Ainder— voltage reudings. 1

fexitle Covers “AUTO-RADIO o e T show i imvion | of
PRICE $2.50 SEEVIGHMARUAL ¥ D VEREE of 1.P. peaks, resistors

%J’:‘sv‘]'bu ANO  AN- ind condensers, A com-
swW te  section o

e ER SERVICE. A 3 H C
v 1933 AUTO-RADIO By N gx Fmbkes 1t Bipes 57 1est cquipmont,
MANUAL 5 atlan : Do Tor ™ Sadto  hian: v e
deas 1 ra 2

GVER 250 PAGES Proploms. o X Includes  auto-rdlo  In 3T o Bl e ot

OVER 500 Ghioel stallution and  servie-

ILLUSTRATIONS MANTAI oD x Inig.  Slge —9  x 12 » -
Looseleaf Binder— 12 o8 flexible. lnehes: flexible. 10gse.

Flexible Covers Jovse-len!  covers leat ers.

PRICE $2.50 PRICE $3.50 PRICE $5.00

“ 1931 MANUAL OFFICIAL RADIO

1932 MANUAL
= ot SERVICE HANDIBOOK

This Manual conlains

The first of the famous

v 0 - .

dio  service i GERNSBACK MANUALS s )
fulie of 1831.32 re ] Officiat —contalns all n.mu.; : m.,: s ".'.” 1,.;”“‘“6;3!,‘;‘,!
cejvers. With over Service wirtng  diagrams o Boo! on wervie &, Covern
1.000 pages and over n\e‘:\ny‘ cve! ror-le.\.er PRTIRTN _] ‘:v‘;rpechl s(Pd‘ion ontaing
2.000 11])l$trnliuns. it “’n‘ c .d - e seavice e e o o T
featuren Blep-hy -alep P it o x!riyl_n ipagesjall Ooarating Notes
analysig servicing a 1o llllnl yﬁ.z‘. h Ars The o o G rul
recelver—chart showing :lh_al,nr edition v \lmléry 's‘or\-nqng y'nmi
oires 2 cvematie siin: appl cIth over Test Equipment;  Praeti-
1ahies achenmatic dla- supplements) with over 1 Equips Ly braetl
grals  with eolor cod- 1.500 imporiant  dia- e rouble 00

2

Speclalized Receiver an
Installation Data Mod-
ernizatlon  and  Conver-
sjon Data, et Over

g indlested — commer- Most  valunble
cial shori-wave receiv-
ers aud adapters  ancd
kervicing publie address
cgulpment ze X

inches; flexlble,

COURSE pullishe:l
this  editlor size —
Bx12  inche flexible.

1. pages—over 1,000
illustrations: h:‘x)rd Tov.

Inul@ll‘n‘; covers. loaseleal covers. ers. Size 8 x inches.
4.5
PRICE $5.00 et ST, e PRICE $4.00

is Policy Includ SEFICIAL REFRICEAATION SERVICE MANUAL (Volime 3~ 82
— AL v (Volume 2) — 55.
* . Thls o |cy nc u es OFFICIAL AIR CONDITIONING SERVICE MANUAL  $5.00

1 RADCRAFT PUBLICATIONS, Inc. RC-1138 &

How To Get Any Manual You Need! 1 99 Hudson Street, New York, N. Y.
After vou have definitely decided which Manual you want, : Please send me, POSTPMD»\J ----------------------- . .for threc :
* fill in completely the coupon at the right. Clip it to your ' o (Name of Manual - Book) H
letterhead or paste on a penny post card and mail to the g days’ examination on approval. In three days 1 will remit to ¥ou the j
publishers. In a few days your Manual will reach you— g full ecost o'ldlhc Manual or book selected, or return the volume to
Don't lose time—send coupen, TODAY, to § You postpuid. [
B Name ...ovcaaivscsaneen o G (o 8 o WA A e b :

1

* RADCRAFT PUBLICAT'ONS, lnC. : ADAGESS  hdid hab oo o o i begriliie o o0 8 Bikiaws & rehain o B 8 nli o :
99 Hudson Street New York, N. Y. §Gity ..o e BB e . '
" ¥ Name of company or emplover .................... PR P !
* * * * * * ] (This offer is good only in continental United States.) L}
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® Push.button Testing must have wide flexi-
bility to safely guard against obsolescence.
Triplett has protected the service man with
a unique circuit together with push-button
individual selection to balance.

DYNAMIC MUTUAL
CONDUCTANCE

Tube Tester and Volt-Ohm-Milliam-
meter

Model 1616

Many misleading names indicite a Dynamie Mutual Conductance
Circuit Triplett’s is a true dynamic mutual conductance
tester in cvery sense of the word,

Pugh-hutton control gives a new order of simplification. The huttons
are clearly marked on chart at base. Just rotate the chart to the tube to he
tested—then the button to push is indieated in line under each row of push buttons.
What could be simpler? Relense button for all switches.

MODEL 1615 A second revolutionary improvement is the arrangement of the meﬂsurlng circuit
of the d¥numic mutual conductance test for umplifiers and power tubes. The tube

Many claim Dynamic
Mutual Conductance
... Triplett positive-
ly hasit . ..

:l_,ll)[,‘r""','m'mi'":A;','IDF‘.;,M{"';'"L,"'I‘l'l‘l'“;r;':",f. IT,‘;E“,':'I‘("'“ el tgiush tested not only shows GOOD or BAD bhut the percentage of mu. to the 1004} rood
use. Dealer I'rlce 563.34 condition is alse indicated. In critical sets this permits the service Jealer to pick
his tubes with confidence . . . Diodes and rectifiers are tested for emission according
MODEL 1610 to lheI latest Hl;ll;'ovt'd engineering stanidards. Ballast tube continuity test and gus
3 o G . . . ; test ulso inchuled.
|.xru\ri-l"}is|:.l'_\"[]4,\'_‘):-',‘r“‘ﬁ'["hc(*nl.f;.tlz‘r,. ‘}.'.l:),.(:.,::T:.,!;"I”'I S o Rotate chart 1o Volt-Ohm-Milliammeter settings—push button for D.C. scale:
hortable use. Dealer  irlee $39.00 0-10-50-250-500-1000 Volts at 1000 Ohms per Volt; 0-10-50-250 M.A.: .2 1o 500 Ohmas-
300,000 Ohms—1'. Mexohms—3 Megohms: 0-10-50-250-500-1000 A_.C. Volts at 400
MODEL 1611 Ohmis per Volt: decibel chart furnished 1o 42 db.s. (Ohmmeter is line powered.)
® Emission Type Tuhe Tester whh Push-itutton Tesiing and Uses two interchangeable plug-in type reetifiers, simplifying replacement in case
Valt-Ohn-MiNTannoeter, Shnllar w Meodel 1810 deseribed above of lm“ﬂ?mlﬂmll (]-ﬂ“ﬂl!
excent  Voir-Ohni-Milllammeter added.  Ranke Installed in attractive, all-metal case with lustrous finish. 573.34
shinilur to those of Model 1616, leuler Price 549-50 Removible cover. l'or portable or counter use . . . sloping panel.

BE SURE TO ENTER TRIPLETT'S $500.00 RADIO SERVICE PUZZLER CONTEST!
GET ENTRY BLANK FROM YOUR LOCAL JOBBER!

OTHER DYNAMIC MUTUAL CONDUCTANGE MODELS | NEW DE LUXE VOLT-OHM-MILLIAMMETER

TUBE TESTER AND VOLT-
OHM-MILLIAMMETER Model 1601

Model 1511 25,000 OHMS PER VOLT

Has the same dynamic mu-
tunl eonduetance tube test-

er circuit and Volt-Ohm- Incorporates also  con-
Milliammeter ranges s denser tester and fre
Model 1616 but is in a point tester. Special Chart
standard 1500 series quar- permits decibel readings
tered oak case with selector switeh iainst volts, D.C. Volts
controls. Illuminated instrument at 25.000 ochms per volt.
has a gold dial. Volt-Ohm-Milliam- A.C. Volts at 1000 ohms
meter section is a separate panel per volt. Undeniably one
with tip Jjacks and all controls of the finest testers made todav.
attached. Dealer Price . . in Leatherette 545 33
L3 T 7 .
e AUERLFRIEE 559.67 Case, $49.33: in metul cuse
NPT P Y P L L L L L L]
MODEL 1510 I  THE TRIPLETT ELI-E( ‘rmCu(.)}:NSTRUMENT CO. :
orinA ] drive, Bluffton, i
Model 1510 i= a Dynamiec Mutual Conduct- All Volt-Ohm-Milliam- [ Lol PRIz T3) RN ."r - t 2 2
g Tube Tester only. Attractive durahl h i d 1  cEi Bl e nifirel InfRamatisn (2 H
:mf_e e i et e . meters shown equippe 1 [JModel 1616; Madel 1
-'In ique 'T_'Oﬂ e ete A pane ) contrast- with exclusive Tnplett 3 [ Free Cuatalog. [] Details on R‘ullo Senlce Puzzler 1
ing markings. Illuminated instrument hnas . .. . 1 Contest. 1
gold dinl. In standard 1500 series auar- pIuQ'In rectifier thtEIIm- ! b
tered-onk cuse with relector switch controls. inates neceSS|ty for re- : D £ 1 7 :
Same as 1511, less Volt-Ohm-Milliammeter. ca | ibration in case Of ] ]
X R B AMPe8E mewm ey o s s T ot & G § e honsms e o . 1
DEALER PRICE accidental overloading. ' !
.67 1 City e ..... State 1
549 D o o e e o e e o
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RADIO VOCATION

TODAY

By the Editor — HUGO GERNSBACK

that the outsider believes the “other” industry to be

THE radio industry is no exception to that axiom
the most glamorous and the most profitable, while

all of the sub-branches because the list would become
many times as long as it is now.
So many voung people write in to me continually, ask-

those within the industry are likely to maintain a  ing my advice rerarding radio as a vocation. I have

pessimistic attitude and say that
there is no future, or not much of
a future in that industry.

Of course, neither side is cor-
rect so the fortunate fact rve-
mains that there is a happy me-
dium between the two camps. [
know of no single industry where
the conditions are always ex-
cellent, nor where they are ex-
tremely bad. All industries have
their ups and downs; most of
them prosper in good times and
suffer during depressions.

As in everything else, it is al-
ways the human element, in the
final analvsis, that is important.
The Radio Industry is a tremen-
dously large one, and in it there
will be found many branches and
sub-branches, which often are
totally un-related to the other
branches in the self-same indus-
try. Thus the radio set industry
may have an exceedinglvy poor
vear, whereas the broadcasting
industry which sells time on the
air, may not be affected at all
during that same year. A mo-
ment’s reflection will show why
this must be so. It is exactly the
saume with most of the other
radio branches and, because the
industry is so very large, it
is no longer possible to use gen-
eralities, because when it comes

THE RADIO INDUSTRY

{1} MANUFACTURING
-Radio Sets

b—Radio Parts
c¢—Radio Tubes
d—P.A. Amplifiers
e—Testing Equipment
f—Transmitters
—Communication Receivers

(2} MERCHANDISING
a—Mail-Order and Supply Companies
b—Distributors
c—Jobbers
d—Retailers

(3] RADIO SERVICING
(4) RADIO PUBLISHING
(5} RADIO BROADCASTING

a—Radio Engineering
b—Sound Effects Engineers
c—Transcriptions
d—Maintenance Engineers
e—Radio Talent

(6) TELEVISION

a—Microwave Experiments
b—Cathode-Ray Research
{7} FACSIMILE
(8) RADIO COMMUNICATIONS
a—Wired Radio Telephony and Tel-
egraphy
b—Radio Typewriter
¢—Transatlantic Radio Telephony
d—Ship-to-Shore Radic Telephony
e—Airplane-to-Ground Radio Telephony
{Continued on page 312}

tried to answer this question by
asking another question in turn.

To understand how complex
the situation is I just wish to
give a short résumé from a letter
received during the past few
days.

One young man from the mid-
dle West wishes to know what his
chances are to gain a foot-hold in
the broadeasting industry. Now
that in itself is a fairly large
order. The voung man does not
state in what branch of the radio
broadcasting industry he is in-
terested.

Is he interested in making a
career in the broadecast engineer-
ing branch? Or does he wish to
enter the broadeast field via the
tulent route (Musical, Acting,
etc.)? Or is he interested in
studio technique? Or does the
advertising department of the
broadeasting company offer more
appeal to him ? Or, again, is he in-
terested in the recording branch
of radio broadeasting? From this
vou can see how complex a single
branch of the radio industry can
be and how ditlicult it is to an-
swer questions unless the whole
background of the person—his
education, natural preferences,
ete.—are taken into considera-
tion.

to radio vocations today, a new question must be asked;
namelv: To which particular branch or sub-branch of
the radio industry do you refer?

I have attempted on this page to give a fair catalog
of the radio industry in its major branches as it is con-
stituted today. Lack of space, however, prevents listing

260

Similar questions, of course, must be asked for practi-
cally every branch of radio and no general answer can
ever he given to those seeking a “radio” career, in the
all-embracing industry known under that fascinating
word: RADIO. Yet, the industry offers more real oppor-

(Continued on page 312)
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Model 253.A AC.DC 20 toy

30 Watts

Model 269-A 6V-DC —y

{10V-AC 20 to 30 Watts

Model 311-P 15 to 18 Watts

Portable
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MORE POWER PER DOLLAR
GREATER DEPENDABILITY
FINER PERFORMANCE

I oy

Lafuyene presents for 1939 the most complete line
of quality-built Public Address Equipment in the world,
Lafayette is, in fact, the only line with a sound system
for every P. A, requirement. Any way you look at it,
Lafayette means more for the money! More watts per
dollar, more quality, more constant dependability.
Yes, and this year Lafayette brings you even more
amazing performance! Select your sound equipment
from the line that is complete—and be assured of
prompt delivery.

95| YOUR P, A, DOLLAR GOES FARTHER WHEN YOU
s39 GO LAFAYETTE

Model 340.P 40 to 55
Watts Deluxe Portable

Professional Deluxe
Amplifying Equipment

Model 277-A 6 Channel 30\
to 40 Watts

b : . Channel
In Stock

¥ :
Model 334.T 6¥-06—1 101- G J I piiges on
AC 30 to 40 Walts eque

NEW PACATALOS

You asked for it and we are glad to give it to you.
Our new big book showing the complete Lafayette line
at list prices. Use it to show to your customers. It will

~ s 50 help you sell them. Complete listings of all parts need-
Model 320-P 25 to 35 Watts ed to complete any installation no matter how small
Portable or large. Write for your FREE copy today. It is waiting
here for you. Don’t miss a single sale. Write right now!

T0Q000 s
odel 336.P Studlo 108
Pot_alo

Please Say That Yon Saw It in Rapio-CRAFT



PHONOTACTOR

PROFESSOR of psy-
A chology, the National

Broadcasting Company,
a basso on the Carnation Contented
commercial, and a 16-year N.B.C. song-
stress, together with a “teletactor”, have
ganged up last month to help Virginia
Driess, deaf musical director, learn how
to sing “The Star Spangled Banner.”
Radio-Craft is indebted to Prof. Robert
H. Gault for the following desecription of
his “teletactor.”

It consists of a microphone, an ampli-
fier designed to have a rising character-
istic on voice frequencies, and an electro-
magnetic vibrating unit. A projection
from this unit is tipped with cork; upon
this the deaf person lightly rests his
fingers. By watching the lips of a per-
son, and feeling his words, the deaf
person is able to increase the accuracy
and completeness of interpretation of
speech 15 to 25¢% over what he could do
only by lip-reading.
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-l Ihotg—Andre Lion)

JUNGLE PLATTERS

AST month, Radie Con-
L trol (Buenos Aires
magazine), described the
use of radio on the trek of the Schuulz-
Kampthenkel expedition to the jungles
of Brazil, the Guianas, and Ecuador. In
making this journey into the unexplored
regions on the Northern frontier of
Brazil, the most modern equipment at
the command of science was used; the
airplane, for instance, radio apparatus,
and. of exceptional interest, a sound re-
cording and playback set-up. The latter
device is shown in use in the photo at
left. FFor the natives to be able to hear
their own voices, and those of their
friends, was a surpassing bit of white
man’s magic. A storage battery supplied
poewer for the equipment.

Phonograph dises (platters) make it
possible to conveniently capture native
sound effects which later can be dubbed
to produce a sound film from a “silent.”

THE RADIO MONTH

TELEVISION

HEN National Union’s
Wgenial Marshall P.
Wilder returned last
month from his trip to Europe, he was
all agog over the complete television re-
ceiver illustrated below. And well he
might be—and so might we all. Get this.
Complete set, including all-wave re-
ceiver and 1l-inch cathode-ray tube,
$2251; cabinet measures only about 2
ft. long by 1 ft. high and deep! Image
size is about 10 x 9 inches. It is prob-
ably the meost compact television re-
ceiver, for a cathode-ray tube of such
large size, ever put on the market.
This set by Fernseh, A. G., created a
sensation at the Berlin Radio Show. The
amazingly short eathode-ray tube length
of about a foot was made possible by the

use of magnetic focusing—the trend
today in European design.

English television receiver develop-
ment has been toward smaller, direct
viewing types. An end-on view of the
tube results in increased brightness and
wider angle of vision.

In order to properly merchandise tele-
vision receivers it is felt that they must
be of the dual television and all-wave
type. Temporarily, however, they will
he mostly single, with the sound being
an auxiliary or supplementary arrange-
ment, such as using an ultra-shortwave
converter as described in August (1938)
Radio-Craft.

Regular scheduled programs
(Continued on page 296)

are

work., Magnehc
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reception and |l-inch cathode:ray tub r

ic deflection {coils outside the tube) instead of the more

usual electrostatic deflection (deflector plates inside the tube) makes
it possible to hold the tube length to about 12 ins.!

Dr. Robert H. Gault. professor of psychulogy

Radio-Craft readers that the ‘“teletactor

the totally deaf to increase by as much as 25%,
reading. Dr. Gault is holding the device, with

A1 INCH TUBE

Here's your complote television receiver for 3225 tncluding all-wave

tube. This is Fernseh A. G.'s handi-

at Northwestern University, tells
shown at left is used to help
their speed in learning lip-
its cork fingertip rest.

NOVEMBER, 1938
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RADIOIZED RIVET

ADIO waves were put to
R a new and novel use,
last month, when, as the
erection of steel on the Radio Corpora-
tion of America’s exhibit building at the
New York World's Fair 1939 was com-
pleted, the last rivet to he put into
place was heuated white-hot by radio.
The oscillator unit of a regular radio
transmitter was set up on the frame-
work of the exhibit building, and the
output of the unit fed to a coil inside
which the rivet was placed. In little
nore than a minute, the 1 kw. output
of the oscillator (operating on about 5
megacycles) had raised the rivet to
white-heat, and ready for the riveter
shown at extreme right in photo. The
other participants in the event were,
left to right. Joseph D'Agostine (RCA),
H. C. Bonfiz (RCA), Robert Shannon
(RCA) and John de J. Almonte,
(N.B.C.).

IN REVIEW

“PINKIE”-SIZE
TUBES!
dicted for the “pinkie”-

A finger size tubes an-

nounced last month by Hytren Labora-
tories. Shown here full-size, they are
tinier than any that have so {ar come
to the attention of Radio-Craft.

Only 2 tubes are shown here; the re-
maining tube looks almost identical.
Line at present comprises a triode, in-
put pentode and output pentode. Cur-
rent drain is only 0.07-ampere (70
milliamperes), with a terminal potential
of only 1.4 volts (which makes it con-
venient to operate these tubes on a sin-
gle drycell).

GREAT future is pre-

A The bulb of these Ii‘.'fpaian tubes is only 9/16-in.
in diameter! Hytron prexy Coffin sees an im
mediate market for these iubes in hearing.aids
for 5,000,000 whose hearing is impaired. Mi?'tary
police, scout, and many other uses lor these

tubes are seer

—g

At right is illustrated the latest application of the
“electric eye ' which already has to its credit hun-
dreds of applications that are becoming increasingly
indispensible. It s here being used, with a reflay
ter check-up on voting ballots.

RADIO-CRAFT
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ELECTRONICS

HE “Electric Eye” was

Tused last month to pre-

vent falsifying the ballot

of the Annual American Bowling Con-
gress, held in Chicago.

Voting to determine where the next
Congress would be held, veteran bowler
Harry Steers at vight (and a G.E. em-
plovee) would have been hard put to it
to register other than an accurate vote.
When the voting card breaks the light-
bheam inside the ballot box a relay ecir-
cuit is operated and the vote (card) is
automatieally tallied on a form of add-
ing machine. To increase the vote it
would be necessary to slip the cards in
one after the other; but eagle-eyed E. H.
Baumgartner, secretary of the Con.
gress, is vight on the job to see that
doesn’t happen. And if 2 cards arve
slipped through together., the auto-
matic adding deviee will tally it as only
a single vote—since the lightbeam will

be broken only once—and so our robot

vote counter becomes orchid-eligible
{poddon, Walter).
Betcha something like this would

nearly eliminate recounts at the polls!

North China, according to an A.P.
report last month from Sian, Shensi
Province, is bel'eved to be operating un-
der the direction of Generalissimo
Chiang Kai-Shek as the world’s first
“Government by radio.”

Report is that move than 60 military
radio stations are operating in nomin-
ally  Japanese-controlled  provinces,
handling ovders from the Central Chi-
nese Government. Thus, an undercover
army of Chinese guerillas who farm by
day are directed in fighting by night.

Non-metallic tape transmission, which
until now has been a European and
Australian “monopoly,” as 'twere, was

(Continued on page 318-320)

1938

263-264



CASH-IN ON YOUR

At the request of RADIO-CRAFT a group of men, who over a period of many
for success wn thew respective branches of the wndustry. These executives and
on trends wn the various respective fields of radio. The money-making possi-

RADIO SERVICING

JOHN F. RIDER

Publisher of Radio Service
Dooks; President, Superior In-
struments, Inc., New York,
N. Y.

HERE are numerous ways

of cashing-in on radio edu-
cation, hut one thing is certain:
it is extremely diflicult to accomplish anything in the tech-
nical branch of the radio field unless a radio education is the
background. The man with the proper technieal education is
the individual with the hest opportunity.

Qur association with the radio industry has been in con-
nection with the service branch. We have witnessed various
changes in this field and the conclusions drawn during the
past 5 yvears are being daily confirmed. The Serviceman with
the technieal background will be the one to survive the
present weeding process.

We have seen the service branch pass through prosperous
days and days of depression, yet in every part of the nation
could be found Servicemen—men who had sufficient con-
fidence to acquive a technical education—who made money
during both periods.

A technieal cdueation does more than just fortify the
Serviceman with the ability to do a job. . . . It also gives
him the contidence he so badly needs to charge for the work
he does. Therein lies the hasis of success. . . . Every pub-
lication now being published in the interests of the radio
industry contains material which proves that radio receivers
have passed out. of the simple class into the category of
complicated apparatus. What with television in the offing,
there is no doubt about the fact that the men who work upon
these instruments will vequire a technical background and
further that the man with a radio education will have ample
opportunity to cash-in on the money and time he spent
acquiring the knowledge,

PUBLIC ADDRESS AND SOUND

JOHN ERWOOD

The Webhster Company
Chicago, I11l.

HE Public Address and

Sound field has often been
referred-to as a *“young” in-
dustry and this is true. It is a field today that ecan be com-
pared to any of the matured industries that we now think
of as mainstays of industry, as regards their position 25
or 30 years ago.

Success in this field. like any other, requires a lot of havd
work and an abundance of imagination. Many people do
not appreciate the headway that has been made in the
standardization of equipment so that the sales preblems
encountered in selling Public Address equipment do not
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materially differ from those of many other industries of
widely varyving nature.

Any product has to be sold and an analysis of the service
rendered by Sound or Public Address equipment will reveal
the fact that it has a definite place in the scheme of things
today. It is not a passing fad but an industry that is grow-
ing in 1ts applhication rapidly.

To be successful in the sale of Public Address equipment,
one nust ground himself in the fundamentals of selling and
must be sold upon the fact that he has a definite service to
render to society as a whole,

Perseverance and imagination will, if combined with the
above and even ordinary talent, assure an excellent liveli-
hood in a field of which it can be truly said that the surface
has hardly been scrailched.

ELECTRONICS

A. ADELMAN

Photobell Corporation
New York, N. Y.

b, ELECTRONIC equipment is
; f Py g being applied to industry

as fast as it can be designed;
vet the work is so vast and unplanned that many decades
will be needed to hring the art to maturity. The radio-trained
technician is the obvious heir to the job of filling-in the
details of the structure of electronic machines whose founda-
tion is now being laid. Many Servicemen, engincers, and other
technicians appreciate the scope of this, and write to me
for advice and information on how to enter the electronic field.

Electrons compete with the worker as well as with mechan-
ical devices. In many industrial occupations it is now possible
and practical to replace a pair of human eyes with photocells,
to count, inspect. measure, indicate or control machinery,
conveyvors, products of all kinds. The “electric eye” is fast,
aceurate, consistent, non-fatiguing, and does not ask for
wages. The trend is irrvesistibly toward replacement of
lahor, and designers will be needed {for many years to study
the adaptation of this tool to a multitude eof industrial
applications.

The “cleetrie ear,” or microphone; the “electric voice,” or
loudspeaker; the “electric nose,” which detects dangerous
odors; the “electric brain,” which solves intricate mathe-
matieal problems; these are the heginnings of an Electronic
Age, following hard on the heels of a purely Mechanical Age.

TEST EQUIPMENT

V. E. JENKINS
Weston Electrical Instriwment
Corp.

Newarl:, N. J.

TEST equipment is the tool of e

the radio service industry. ‘ k 3 :;3

Education plus the proper tools . -

represents cash value. A modern carpenter cannot build a
(Continued on puge 307)
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RADIO EDUCATION

years have contributed much to the progress of radio, outline the pre-requisites
techmicians have further enhanced their articles by including invaluable opinions
bilities in the radio field are greater than ever before—and increasing every day.

RADIO RETAILING

DAVE FINN
Assistant Advertising Manager
RCA Manufacturing Co.

HE retail radio business can

be a profitable field for the
small as well as the large
dealer if intelligent use is made of the great wealth of
advertising and sales promotion aids that are available to
both. Such sales-building helps are especially valuable to
the service engineer who carries a limited line of radio sets
in addition to his service husiness.

Since all advertising should be made to pay its own way,
the small business man must of necessity begin his adver-
tising campaign in a limited way. If he cannot afford to take
newspaper space he can use classified ads, as many success-
ful dealers are doing; or he ecan use, al little cost. sales
promotion literature, window displays, streamers and other
material prepared hy the manufacturer.

The mails are a very valuable medium for potential husi-
ness. Through direct-mail campaigns known prospects can
be reached directly at reasonable cost. Word-of-mouth ad-
vertising. one of the most potent forces in huilding customer
good will, is another sales aid that can be stimulated at
little ecost.

RCA Vietor dealers and service engineers in all parts of
the country have seen their business in retail radio and
parts sales inerease steadily under the influence of intelligent,
carefully-planned promotion campaigns of the type described,
The beginner in the retail field, whether he he an established
.service engineer or & hewcomer, can soon huild his own
profitable business. He needs only a line of good merchandise
and a few sales ideas.

TELEVISION

ALLEN B. DU MONT

President, Allen 3. Du AMont
Laboratoeries, Inc.
Passaic, N. J.

,N the past several years
great strides have been made
in the laboratories toward
bringing television to a point where the excellent detail of
the pictures and the reliability of the apparatus now make
it suitable to take its place in the home. However, the com-
mercial progress of television in this country as far as
actually putting programs on the air is concerned is con-
siderably behind that of Europe. The immediate oppor-
tunities in America for men trained in television technique
depend largely upon the cooperation of the government and
commercial interests in the furthering of this new art.

It is inevitable that encouragement of the television in-
dustry would supply thousands of jobs for factory workers,
engineers, Servicemen, studio technicians, station operators
and artists. Just as new industries in the past—such as the
Railroad, the Automobile, and then the Radio (broadecasting)
—have led to eras of prosperity, so it will he with Television.
Be foresighted—prepare now!

RADIO-CRAFT for NOVEMBER, 1938

SHORT-WAVE EXPERIMENTING

JAMES MILLEN

General Manager,
National Company, Ine,

[* we were to ge through the

list of names ©f those who
are dominating the radio busi-
ness today, we would .ind that
the vast majority of them weie
experimenters a few vears ago. In fact, our own contact with
such men has brought us to the conclusion that most of them
entered radio as a hobby, with absolutely no idea that they
would, some day, be making their livelihood from it.

And one of the best ways of looking into the future is to
examine the present and the past. Therciore, it is our belief
that the future will hold even greater opportunity for teday's
radio experimenter. We believe particulavly, that the field
of application of the ultra-high frequencies is aulmost en-
tively virgin.

Let us consider a single application of the “ultva-highs.’
A few vears ago. 2-way police radio was almost unknown.
Several thousand such installations have been made in that
short time. To he specific: one such jobh was built by a for-
mer experimenter; sold, in his home town. for several thou-
sand dollars, it gave him a nice profit and provided several
weeks’ work for 2 helpers. The maintenance of the installa-
tion is handled on « service contract basis, which brings in
enough to pay his vent and it has thus enabled him to go
into the manufacturing husiness, without any additional
capital,

The opportunity for similar jobs is growing by leaps and
bounds. When we think of the additional possibilities in the
fields of local communication; the many applications to air
and marine transportation, to say nothing of television, we
believe that we are cerring on the side of conservatism when
we say that the ultra-high frequencies will provide 10,000
new and regular positions, within the next 3 yvears—just
about the vight time for the prescut experimenters.

RADIO MERCHANDISING

LEON L. ADELMAN

Sales Manager,
Corneil-Dubilier Electric Corp.

TO property tell the “buying
publie” (whether technical or
non-technieal, depending upon
the item) of what a manufacturer has to sell entails not only
an extensive build-up of the merchandising personnel
through study and hard work in all the related branches of
the field in which the produet is offered, but also a methodi-
eal development of policy whieh will be sufficiently flexible
to mect the requirements of individual sales methods.
Space does not here permit an extensive analysis of the
merit that lies in a wide knowledge of radio as a basis for
{Continued on payge 309)
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BUILD THIS POCKET-SIZE

Servicemen are the logical salespersons to act as the cusiomer contact 1n merchandising
man and used as a portable demonstration untt. Its features include crystal microphone

EARPHONE

BATTERIES

Fig. A. Left. The hearing-aid in use, The batteries are in the left-hand coat
pocket. Right., Phantom ~view showing connecting wires.

D B [ PCAP) = G2
)
@E G(CAP) Gl
V7
= F =

HOWARD G.

HOSE who are hard-of-hearing will welcome the new

idea presented heve in the form of a eustom-huilt pocket-

size hearing-aid (see Figs. A, B and C). This idea 1s

andio auwtomatic vohwme control (or A.AV.C.) and it
is made feasible by the use of newly-developed, miniature
radio tubes of English manufacture.

Two types are required for the purpose—a variable-mu
sereen-grid amplitier, designated XVS; and an output ampli-
fier with a diode rectitier contained in the same bulb, this
tyvpe called XPD. Both of these remarkable little tubes work
on 2 volts at 75 ma. for the filament supply. so that long
battery life is assurcd. The tubes are designed to work
efliciently at 45 volts. at which potential they have amplifica-
tion factors of 400 and 6.7, respectively.

The A.A.V.C. voltage (sece schematie diagram of cireuit,
IPig. 1) is obtained in much the same manner as in an
ordinary radio receiver, that is, hy feeding some of the out-
put voltage to a diode, where it is rectified and applied to
the contrel-grids of the high-gain X VS tubes. On weak inputs
these tubes operite at full gain, but as the input grows
stronger, the A.A.V.C. voltage also increases, and is instru-
mental in reducing the gain, so that a constant level of output
is assured. The manual volume control is placed in the output
circuit so that it will not be atfeeted by the A.A.V.C.

Since the power requirements are so modest, it is possible
to operate the deaf-aid shown from the smallest available
batteries. the filament current being around 0.2-A., while
the total plate current is only about 2.5 ma.!

A crystal microphone is employed and should. of course,
be of the highly-sensitive type designed for this service.
These units are very compact and may be worn concealed
under the wearing apparel.

During tests the amplifier was also tried out with a regular
communications-type crystal microphone as well as with a
crvstal headphone used as a mike and both worked well.
The amplitier even gave fine results when an ordinary high-
impedance set of magnetic headphones was connected to the
input terminals!

The output circuit is similarly universal, and any type
of headphones of reasonably high impedance will give good
results. Due to the fact that the output terminals are shunted
across a variable resistor whose maximum value is 15,000
ohms. it is possible to use crystal earphone units without
damage.

Some users may find it possible to use one of the tiny

Fig. 3. Top socket connections of the “‘baby" tubes used. air-conduction or bone-conduction ear pieces with this
q —— \
AT
30,000 (ou "L 730,000 onms ]
L N e v
g >
o = (earProNg) | !
XPD
g
FS
2/
(FIL.SW.) MEGS.
®/
35
[ OHMS
— A —
el
AAMAAAA . ¥
- F.
# .005 - MF. C 10 meGs. #/” 3v.

Fig. |. Schematic diagram of the 3-tube, automatic audio volume control hearing-aid. The tubes, of English manufacture, are obtainable in this country.
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3-TUBE HEARING-AID

hearing-auds, and an eastly-budlt unil such as here described can be built by the Service-
and earphone, finger-size tubes, small-size batteries, and a “‘non-blasting’’ circuil.

McENTEE

apparatus. If so he sure to get the
highest-impedance type that you can as
they are alse made in low-impedance
types for other circuit applications, The
tiny air-conduetion units are made to
fit directly in the ear where they are
held by a small spring. No headband is
necessary and only a small pertion about
%- x 3%-ineh is visihle, A tiny cord is
of course necessary for electrical con-
nections.

The bone-conduction unit is also very
tiny and is placed behind the ear direet-
Iy against the skin. The electrical waves
from the amplifier are translated into
mechanical waves in the unit. These
wuves then pass through the lLione to the
inner-ear. In this manner the middle-
ear through which sound waves ordi-
narily are transferred to the inner-car
by means of mechanieal vibrations is
eompletely bypassed. This is a great ad-
vantage since a good number of cases
of deafness are caused by impairment
of the mechanism of the middle-ear,
although in most of these cases the
inner-ear is in good condition.

CONSTRUCTION

Actual construetion of the amplifier
is quite simple. The main clements arve
the case, which carries the controls and
input and output terminals, and a small
aluminum chassis measuring 3% x 3 x
135 ins. deep which helds the tube
sockets and all other circuit components.

The aluminum chassis is first marked
out on 1/16-in. thick sheet after which
the 3 holes for the tubes are cut (see
Fig. 4). Also, four %-in. diameter holes
are cut in cach end around the tube
sockets to allow for passage of the con-
nection wires. When these holes have
heen cut the chassis is bent to shape and
the 3 sockets fastened in place. The com-

(Continued en page 300)

XTAL = 2
EARPHONE 5 ~

XTAL MIKE

Fig. B. The complete hearing-aid system comprising 3-fube amplifier, crystal lapel microphone, crystal

earphone and small batteries. The amplifier fits in one ¢oat pocket, and the batteries in the other. See

Fig. A on opposite page for suggested method of wearing the hearing-aid system. An "A.AV.C." circuit
prevents blasting on loud talking or when person talking approaches close.

Fig. C. Inside view of the 3-tube amplifier. Note the aluminum chassis and the compact layout of all
the components. Lettering is as follows: I, input; O, output; VC, volume control; FS, filament switch.

0.15-

— 30,000 o.mgs C

30,000"
OHMS

FS

FIL. s'w.J‘
g

) <
-— ¢ ~==;1‘
= >— 10 MEBGS. MF
-005-MF _ Eg...k

Fig. 2. Pictorial diagram of the 3-tube hearing-aid amplifier. Study the socket connections since they differ from those of American-made tubes.
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TELEVISION — GOES
TO HIGH SCHOOL

Dallas, Texas, pioneers a new path in
education for children of high-school age.

tion during the past year have muade it obvicus that

Television will become a flourishing industry within
only a few years. Thousands of people throughout the na-
tion will go to work as a result. And to Dallas, Texas, must
go the credit for having the first city school system in the
United States to realize the possibility of this great coming
industry. A course in television is now being offered to young
men in the Technical High School at Dallas—where youth
is taking this television business seriously. In the top photo
at the left, instructor A. M. Cowan is discussing the trans-
mitter’s photocells; the receiver is at his back. The scanning
dise may be seen in the second or rear view.

It must be remembered that the youth of today will be the
scientists und electrical technicians of tomorrow—the day of
television. And the eyes of the nation are now turned to this
high school experiment. Education must keep up with the
pace of progress and industrial development if it is to suc-
ceed in assisting in solving some of the unemployment prob-
lems of the nation!

The course in the Dallas high school does not exactly tend
to graduate finished students in television, preparing them
to hold jobs operating machines. The development of the
invention has not advanced enough for that. On the other
hand, it seeks only to broaden interest for students for their
future study in eleetrical laboratories which are now work-
ing consistently in developing the coming great industry.

(Continued on page 296)

STARTLING developments of the century’s marvel inven-

TELEVISION —
POPS ON & OFF AIR!

N.B.C./RCA gave a mideo appetizer last month.

numerous technical imprevements—though none hasic—

were made in studio and transmitter equipment, the
National Broadcasting Company’s television station in New
York City resumed broadeasting, August 23, on an experi-
mental basis. Six 1-hour transmissions were to be made each
week over « period limited strictly to 1 month. Experiments
were also to be conducted to find simple forms of program-
ming—as for instance the telecasting of bhook reviews—
which could serve as regular fill-ins on sustaining programs
when television goes “full time.”

AFTER being off the air for 2 months, during which

Television turned its electronic eye on this new field
recently when it made its first book review, as shown
photographically at right, Seated in the N.B.C, experi-
mental studios at Radio City, Ernest Boyd, distinguished
literary critic and N.B.C. seript writer, gave his review
while television alternately showed him at his desk and
scanned the pictures illustrating Sidney A. Spencer’s
“The Greatest Show en Earth,” a popularized study of
man’s econemic problems. Note mike over Boyd’s head.

As in the period of test hroadeasts concluded last spring,
the newly announced transmissions were to be divided into
2 series. Film and live entertainment—of which the heok
review telecast mentioned above was an example of the
latter—were scheduled to be telecast twice weekly; and test
charts and still pictures, of no entertainment valuec but of
great assistance to experimenters building or testing re-
ceivers, to be transmitted 4 afternoons a week, over N.B.C.

(Continued on page 305)
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NEW 42-PASSENGER AIRLINER
BOASTS SUPER-RADIO SYSTEM

Sub-stratosphere flying in 30-ton Douglas DC-} super-planes is aided by new radio equipment. Direc-
tion-finding, 10-frequency radiotelephony, intercommunication, Bell System telephone facilities,
emergency equipment, and simultaneous observation of beacon, weather and marker signals are available.

undergoing tests at Santa Moniea, California, roars

into the sky with 42 passengers and 3 tons of air

express, it carries the most powerful and compre-
hensive radio telephone yet developed for commercial air
transport service.

To the air-minded public this means another long stride
toward the goal of completely dependable air travel. Radio,
and in particular 2-way radio telephone between the pilot
and landing field, has come to occupy such an important
position as a navigating instrument, as a means for com-
municating weather information, and as an aid to flight
scheduling and flight control generally, that airline officials
now class it second only to the use of multiple engines as a
safety device. To those charged with building our air trans-
portation system, progress in aircraft radio as exemplified by
the DC-4 equipment also means increased financial security
because it enables larger planes, carrying more passengers,
to fly longer distances at lower operating costs per passen-
ger mile.

The 250-watt Western Electric equipment installed

WHEN the giant new Douglas airliner DC-4, now

aboard the DC-4 is 5 times more powerful than conven- — P4 § 2

tional airplane transmitters and includes many unique E. A. Post, communications engineer of the United Air Lines Transport Cor-

featur For the first ti a flicht er : : d poration, inspects the DC- rection-finding loop antenna by means of which

eatures. Mor the Nrst time, a Iighl crew 1s equippe the celebrated 30-ton air giant ascerfains its exact position relative to beacon

to make simultaneous observations of the beacon or . nal receiving ant : 1al bene th l; !
21C €

(Continued on page 313)
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TELEPHONE
NOWY

HERE

1

WIRE-LESS
PUBLIC TELEPHONES
ON WHEELS!'

RADIO-CRAFT suggests how radio may
help convert local- and long-distance-tele-
phone boot h trucks and trailers into com-
pletely “free-lance” umits. (See cover.)

suggestion for making mobile public phone booth trucks

and trailers completely independent of the cable con-
nection to a nearhby telephone pole or other terminal point
required up to the present time.

As shown in the photographs at left such mobile equipment,
albeit without radio facility, is aectually in use. At A is
shown the New York Telephone Company’s mobile booth
truck. At B is illustrated the phone booth trailer of the
Chesapeake & Potomac Telephone Company; an interior
view—a line of booths with the attendance desk in fore-
ground—of the trailer is shown at C.

The following, more detailed descriptions of these pay
stations-on-wheels emphasize the importance of these new
means of “bringing the mountain to Mohammed.”

PAY-TELEPHONE TRUCKS
A “publie telephone truek,” containing 5 publie telephone
booths, was at hand on July 14, when Howard Hughes and
his 4 companions landed at Floyd Bennett Field to complete
their record-breaking round-the-world flight. These facilities
were provided by the New York Telephone Company for
(Continwed on puge 306)

O N the cover of this issue Radio-Craft has illustrated its

ELECTRONIC ORGAN
HELPS DIT-DAH BOYS!

Super-audible and audible frequencies
may be used, as an almost limitless num-
ber of chanmnels, to send innumerable
messages over 1 wire—simulianeously!

NEW advance in communication, making possible the
A sending of 96 telegraphic messages in one direction
over a single circuit simultaneously. was recently demon-
strated publicly by Western Union engineers. The system is
now in commercial operation over Western Union eircuits
between New York and Chicago, New York and Washington,
New York and Buffale. It will eventually be extended
throughout the United States
Onece upon a time, the customary method of sending tele-
grams was for one operator to tap a Morse key and transmit
dots and dashes over one wire to a distant point at which
another operator would listen to the dots and dashes on a
sounder and write the message down. Then inventors found
ways of sending two messages over a wire. A former Western
Union operator named Thomas A. Edison figured out a way
to send 4 messages simultaneocusly over one single wire,
Other inventors went on to perfect the Western Union Multi-
plex System hy which 8 telerrams are sent simultanecusly
over a wire. And on reception they are automatically printed,
ready for delivery. This is the method in general use today
to flash messages over our direct trunk lines between the
cities of the nation,

CARRIER TELEGRAPHY

The final great development in the growth of the number
of telegrams which may be sent simultaneously over a
telegraph line was the carrier eurrent system which makes

272

While concert orgsnist Virginia Oman produces a single musical tone on the

electronic organ, the operator at the left “codes’ the tone with the telegraph

message. The tone then goes over regular line along with many athers. The

tone produced is viswally indicated by a pilot bulb on the musical scale of
the "Tone Detector’ shown at upper-right,

it again practicable to,increase greatly the message carrying
efficiency of the telegraph wires. The new system is an im-
proved “carrier current” arrangement.

(Continued on page 304}
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Exterior view of the complete Radio Trailer of the Legion's Emergency Unit.

EMERGENCY RADIO TRAILER
OF THE AMERICAN LEGION

An ex-Major of the U. S. Army Signal Corps tells Rap1o-
CRAFT readers about a super-radio station, on wheels,
for use in mational disasiers and special emergencies.

HE Emer-

gency Unit of

Ira Lou Spring

Post No. 149, The American Le-
gion, Jamestown, N. Y., was organized
in 1926 for the sole purpose of render-
ing service to the community in case of
serious public emergency such as a seri-
ous fire, flood, explosion or other dis-
aster, serious riot or threatened danger
to public property NOT including strike
duty.

The Unit is subject to call from the
Police Department, Fire Department,
the Red Cross Chapter, the County
Sheriff and the County Commander of
the American Legion.

The complete Unit now has 144 mem-
bers organized in the following Sections:
Headquarters, First Aid, Rescue, Com-
muniecation, Guard, Transportation,
Sunply and Auxiliary. The Transporta-
tion Section includes trueks and (illus-
trated) a Unit trailer.

The Communication Section includes
radio operators, telephone men, and
linemen. Equipment: short-wave radio
transmitter., gas engine and generator,
2 radio receivers, telephone switchboard,
field telephones, wire. climbers.

Since our Emergency Unit was or-
ganized in 1926 (the first such Unit in
the U.S.), we have turned out for vari-
ous duties such as: assisting city police
in maintaining fire lines in serious fires,
reserve force at time of Red parades,
patrol duty at time of serious sleet
storms with wires and poles down, clean-
ing up after flood at Hornell, N. Y,
search for lost child, ete., ete.

Qur mobile trailer radio station
WANC was sent to Indiana when Na-
tional Headquarters of the American
Legion accepted our offer to be of aid
RADIO-CRAFT

for

FREDERICK P. ROGERS
Post Mobilization Officer

NOCVEMBER,

during the flood.
We sent 10 men,
and radio trailer-
truck WANC with its gas engine and
A.C. generator, telephone switchboard,
field telephones, wire, tools, 2 weeks’
rations, mess outfit (complete), bedding,
ete., ete.

We were assigned to operate radio
for HQ 76th Brigade, Ind. National
Guard, at North Vernon, Ind., and were
on duty for a week. We operated in an
emergency net under the supervision of
the National Guard and the State Police.

We feel that our special emergency
radio station-on-wheels WANC would
be of great value in time of more seri-
ous emergency or disaster. At present
there is only one other speeial emer-
gency radio station owned and opera-
ted by a private organization. (Station
WAGE, owned by the Lakeside Radio
Club, Lake Bluff, Ill,, is built in a fruck
—instead of a trailer like WANC
and the power is 500 watts.) All other
stations of this type are owned by state,
county or city governments or by public
utilities.

Special emergency trailer-station
WANC operates on 2,726 ke. (phone,
12.5 watts) and 3,190 ke. (C.W., 50
watts). The trailer also ineludes a 5-
meter set-up for maintaining contact
with police radic systems. Emergency
power supply is obtained from a 500-
watt generator driven by a 1% horse-
power gas engine.

The generator will furnish current
enough for transmitter, receiver and
several lights in the trailer. We also
have a 6-volt emergency light circuit in
the trailer operated from storage bat-
teries.

(Continued on page 301)

1938

The anfenna of station-on-wheels WANC and
WESHO, supported by a tall mast on the trailer,
may be set up in jig-fime.

The radio, and line-telephone and -telegraph equip-
ment are powered by optional generator or
storage battery.
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—RECORDING ROOM—F rst
bra adnew wm dusk

f F
ver the wires er\d ‘a delicate sty :s b-?es

—CONTROL ROOM—Mis

which the proper volume and

—WAX DISK—Next a visit to |h1 rec

;?s the disk off the mac hlne and Miss B
The program is all waxed

—SPUTTERING MACHINE—Into vac -sealed chamber goes

the wax disk, to be “sputtered." That -ans that for 20

minutes it is bnmbarded with hny gold pari es, so that it
comes out with miltio an-inch gold g on every
little groove and “hoilow. And here's Mns Bla khum checking
up on it

BY ELECTRICAL

—COPPER DEPOSIT—After gold es pper. The gold-
p ﬂed disk goes into a solubi f copper sulph H" In du
es out ag with f

cc
on hpcf'heg d. Then it goes into this machine amla 1h|ck
layer of copper is deposited on its surface,

HE radio sputters twice, somehody coughs, and then
the unctuous veoice of the announcer says that the
next program “will come to you by electrical trans-
scription.”

What's back of that familiar phrase, anyway? Does
it simply mean that somebody in the studio is going fo
sfart a phonegraph? Where do the radio people yet the
transeriptions? How do they get them?

Here’s a behind-the-scenes picture story to answer
those questions. Follow Arline Blackburn. the *Pretty
Kitty Kelly” radio star. as she makes a trip through the
headquarters of the Worid Broadeasting System, largest
makers of transeribed radio programs in the business.

When you have finished the trip yvou will see that
there’s a lot more to that transeribed-program husiness
than simply starting a phonograph. One of the nwost
interesting and complicated parts of the whole radio field
stands revealed.

This pictorial tour of radio star Arline Blaekburn,
through World Broadeasting System’s Transcription
Headquarters was prepured by Benton & Dowles and
printed in World News. We thank both these companies
for the privilege of presenting this interesting “behind-
the-scenes” story to our readers.
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6—STRIPPING WAX—OQur Arline missed that last step, but she —PRESSING MACHINE—Now we start mak_in_g records.

comes back now. Since the copper-backed gold has taken a Disk goes into a hydraulic press, and a "biscuit’ of plastic
perfect negative impression from the wax, the wax is no material is put next to it. Comes a ton of pressure—and
longer needed. Sa it is stripped cff, and a gold-and-copper disk the result is a perfect duplicate of the original wax recording.

remains. But there's still lots to be done.

TRANSCRIPTION"’

{4

—TRIMMING DISK—For one 1himi the disk has to be —PLAYBACK—AnNd now you sec the end product of all of
trimmed down to size. Miss Blac 'burn locks on as this 10 this—a couple of recordings mounted on turntables, ready
is done. (Thus far work has been done only on the to send the program out over the air. This is what goes on
master record or transcription.) in the studic when you hear . . by electrical transeription.”

8—CHROMIUM PLATING—AnRd that isn't all. A technician —FINISHED PRODUCT—Oh, yes—here's Miss Blackburn

dips th® disk inte a chromiym bath. It comes out 11 again. She's down in the shipping room now, holding up
chromium-plated, after which it goes to a drying oven. one of the finished records, whose pound of weight

A final smoothing and aligning operation follows. contains 15 minutes of entertainment. Behind her, all packed,
are more records, ready to be sent to the stations which
are to broadcast them.
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A modern transmitter, the RCA 50-D, designed with its function held clearly

in mind and free

broadcast equipment.

nom from unessential decorative detail. This de luxe high
fidelity 50,000.-watt transmitter for clear channel stations typifies modern

in a few minutes the

and records the resu

high-gain amplifier. Above,

R

The new Watch Rate Recorder developed by Western Electric Co. checks

erformance of any watch (arrow) in any position—
! Saves jewelers many days’ time. Unit employs
removing record.

DEVELOPMENTS INCREASE
RADIO’S VOCATIONAL APPEAL

A review of technical developments, here and abroad, over a period of 12 months reveals the rapidly
expanding development of Radio, Electronics and Public Address. Radio s indeed a worthwhile vocation.

dio. Electronics anil Public Address), of which

broadeasting is only a part. are almost limit-
less ; and, like the roots of a great tree, are rapidly
increasing in number and variety. It is difficult.
however. for the average radio man. let alone the
newcomer. to realize the tremendous scope of this
tield. For this reason. the followinyg. eusily-remd-
alle article on how radio has climbed another
rung of development during recent months, will
help visualize the money-making possibilities in
numerous activities which depend upon radio
equipment and techaigue.

Bear in mind. radio is not going to sleep, it's
not even marking time. Instead. it's rapidly
surging ahead. However, the energy Lhat once
was so apparent as rapid growth in a few diree-
tions. today. is less evident hut even more active—
but in a great many directions at once. Radio
most fortunately has at last drawn to it engineer-
ing, business, induztrial. re~carch. exeeutive and
labor personnel of the highest calibre : and capital
has finally realized that radie is not only an ae-
tive. progressive field. as compared to older ones,
but also sufficiently stalilized to warrant large
investments.

The following resume of material on radio for
the year 1937, both in the U.S. and in coun-
tries outside of the United States. is of unusual
interest in view of its exceptional completeness.
Part of the material represents operations of
International Telephone and Telegraph Corp.
compames, but also included s information
gathered from government administrations and
other private companies throughout the world.
Although certain of the items mentioned here
have heen touched-upon in considerable detail in
recent issues of lledio-Craft the few sentences
they comprise are retained for completeness;
space limitations having precluded running this
resume in an earlier issue.

TELEVISION

In the field of television the year brougzht forth
no startling changes. Progress. however. has
been consistent.

The British Broadeasting Corporation standard-
izedd on the Marconi 17.M.1. syatem and has censed
transmission with the Baird system. Progrnmme
time is now 3 hours daily, a larve part of the
programme being direct vision by means of the
Emitron camera.

V OCATIONAL possibilities in radio (i.e., Ra-
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Some 14 manufacturers showed television re-
ceivers at the 1937 exhibition at Olympia
(London). The prices ranged from £38 to £125.

In France the old television equipment has
been entirely replaced by modern studio and
transmitter equipment. capable of giving 455
lines. Direct eor film signals are used with the
pick-up located either at the P.T.T, studio or
at the Radio IPalace at the Paris Fxhibition.
A vizion transmitter of 30 kw., peak power,
upplied by Le Muteriel Telephonique, Pari
has been installed at the base of the Eitfel Tower
and has been connected to the antenna at the
tap hy a concentric eable. The vision transmitter
operates on 46 mepacyeles and the sound trins-
mitter on 42 megucycles.

In Germany the Berlin 18-kw. transmitter has
been sending i 1B0-line picture, bnt it is planned
to change to J44l-line interlared transmission
using positive modulation. the D.C. eomponent.
only, being transmitted. Three new transmitter:
are reported to he plunned: one on the liroechen.
the highesl point in the [Hartz mountains: ond
on a peak near Prankfort. and one near Rerlin.
Work on the first is understond 1o be well ad-
vanced. Reeeivers with cuthode-ray tubes 25
inches in diameter are used. the 14 x 16 inch
images produced being reported as  brighter
than ordinary moving pictures!

E.LAK. (ltalinn lroadeasting Co.) is under-
stood to he consilderimg the installation of a
30-kw. (peak) video trunsmitter in HRome. It

has been stated that Russin has placed un order
for a complete studio system and transmitter
with RCA.

There has been an advance in the intermeadiate
film pick-up by Fernselh. A. G. By means of a
special process. a lilm scinner has been pro-
duced which photographs. develops and transmita
the picture within 16 seconds of the aetion.

The new N.B.C.. Washington. D.C., studios,
opened in 1937, include television eyunipment.
Extensive provision has been made for visual
bhroadeasts.

Wide publicity is given periodically in the
popular Press to television programmes being
received at great distances. Such reception, how-
ever. as is well known to technicians, is of a
distinetly freak nature. the range covered re-
linbly heing of the ovder of 30 miles. Since tele-
vision programmes are expensive. it seems
obviguz that television fur seme time to come at
least will be dependent on coaxinl cables four dis-
tribyition purposes.

RADIO-CRAFT

PICTURE TRANSMISSION

Both fixed and portable installations for picture
(facsimile) transmission are being emploved in-
creasingly by newspapers. Simplified svstems for
transmission of maps are being used in connee-
tion with weather forecasting.

Interesting results have heen obtuined with
apparatus developed by the Luborateries of the
Nippon Electriec Compuny, Tokyo. A special
type of modulation avoiding to 2t large extent
the effects of interference is employed.

COMMERCIAL RADIO

The year 1937 was characterized by an in-
creasing demand for commereial radio facilities.
An outstanding feature of new transmitters wa:
the ineorporation of faecilities for rapid changes
of wavelength. In kEngland and America this
tendency, eombined with the demaml for simpler
control. has led to the extension of impulse con-
trols eperated by a telephone dial.

Ultra-shortwave operation continues to he the
direction in which commereial radie is advane-
ing most rapidly. 1tz extension is in some cnses
due to the hixhly eflicient aerials. which may be

erected without excessive cost, and to reduced
atmospherie interference; and. in other cases,
to the possibility of transmitting wide bands

of modulation frequencies.

Multi-echannel operation of radio links has heen
brought inte the practical field of commnnica-
tion by the use of these properties of ultra-
shortwaves. Nineteen hundred and thirty-seven
marks the introduction for the first time of a
multi-channel unattended. remote-controlled radio
link in the reswular long-distance telephone net-
work.

One of the most important development: of
the year abroad i3 an ultra-shortwave radio tele-
phone cirenit which transmits 9 completely
segregated, 2-way telephone conversations simul-
tuneously, the first radiotelephone installation of
this capacity in the world. It has been estallished
by the British Post Office between Irclind and
Scotland. Standard Talephones and Cables.
Limited. an ussociated company of the I. T. & T.
which developéd the system in collaboration with
the engineers of the Nritish Post Office, en-
gineered, manufactured. and installed the system.

It is applied on one of the husiest telephone
pathways in Europe eonnecting the telephone
svstem of Northern Ireland with that of England
and Scotland and. through Lendon., with the
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is an amplifier and the “sniffer’ is a

a wire {one of a number in a telephone cable under fest) at a remote point was
earphone and contact prod until tone was heard. In

rest of the world, The radio link ecovers 41 miles
over the North Channel of the Irish Sea between
Belfast, Ireland. and Stranraer, Scotlund.

The 9-channel ultra-shortwave system is the
culmination of 6 years of intensive researeh and
development work by labor:tories of 1. T. & T.
subsidiaries in France and England which have
pioneered the application 10 radio eommunica-
tion of micro-rays {tiny radio waves of about
10 centimeters) and ultra-shortwaves (wave-
tengrths of less than 19 meters)

The Press has mentionced the possibility of the
installation of two more similar links connecting
Daver and Culais. thus furnishing a further 18
telephone chunnel: between England and
France. Simpler, single-channel equipment has
been used off the coasts of Scotland for extend-
ing telephone facilities to the nearby islands.
gince the character of the service does not
warrant the hixh cost of installing submarine
cables.

Plans involving the operation of leng-distance
international links have been influenced by the
drop in field-strength which is expected in the
year 1940. Periods of severe attenuation have
already been experienced on trans-Atlantic cir-
cunits and have caused a demand for the ercction
of hirh-gain directional aerials. On account of
its wide-band operation, the rhombic aerial has
been favored in meeting this demand. Such
aerinls have recently been installed at Geneva,
Budapest. Bangkok and Durban, and it seems
likely that further installa:ions will be made to
repluce trned arrayz nov in operation. This
possibility, taken in conjun:tion with rapid band-
changing by means of te¢l'phone dinls indicates
the trend towards =implifying the eperation of
transmitters. By eliminating the necessity of
mech:inical adjustments to the transmitter itsell
and of switching the ue‘ials. the operator is
left free to concentrate on the handling of the
eircuit. Moreover, the provision of eomplete re-

mote control of the tronsmitter is rendered
easier.
On international links of first importance

high-gain acrial systems are already in use, but
it is anticipated that at about the vear 1940 a
dozen decibels (db.) of andditional gain will be
needed for 40 per cent to 50 per cent of the
time during sunspot periods in order to main-
tain the circuits at a commercial level. Since the
average transmitter carricr power is already of
the order of 15 kw. still more gain in the
zerial systems is economically justifiable. The
older types give no eertain improvement in oper-
ation beyend a gain of thz order of 1{ db. since
the vertical poular diagram thereafter becomes
too sharp.

The Bell Telephone Laoratories have, there-
fore. developed for rveceiving purposes. the
Multiple Unijt Steerable Antenna (M.US.A).
information on which was published during the
vear. This system gives much gzreater directivity
in the vertical plane since the wave angle ix
continuously adjustable by the rotation of a
suitable control system. Kstimates suggest that
a system incorporating 20 rhombic zerials and
extending over a length of 2 miles would be
practieable and would give an improvement of
12 to 13 db. in signal-to-noise ratio over directivi-
ty of this system enablinyg it to respond to only
one wave of a downcoming cluster at a given
time; it, therefore, goes a long way towards
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Ladies and gentlemen—meet Bell Tel. Co.'s "bliffy sniffer’’l Nearly as we can make out, the "bliffy"
rod which noses-out a ""live” wire. In old system, a tone put onto
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"buzzed-out” with

vew scneme, prod merzly co s near the wire.

eliminating  telephone distortion eaused by
selective fading. In addition, several receivers
may be supplied by the one aerial group, being
adjusted to be sensitive at different wave-angles.
By combining the outputs of these receivers in
a diversity system, a stable audio channel is
obtained and, at times of bad fading, gives a
surprising improvement in quality over single-
aecrial and space-diversity systems.

The M.U.S.A. aerial system is a fundamental
development in the short-wave art since it gives
nromise of overcoming selective fading by ar-
riving at its component causes. The play of
economic factors on the commercial application
of this system will be watched with interest.

POLICE RADIO

A number of medium- and shortwave systems
are being installed in Great Britain, Czecho-
slovakia, Palestine and Egypt but the most
signiticant development is the intreduction of
ultra-shortwave for this serviece.

During 1937 there was a considerable increase
in the use of these systems in the U.§. A, and some
areas are now served by U.-S.W. systemas of
Western Electric or RCA manufacture.

In Europe, demonstrations of the system huve
been made in a number ef countries and the
system is being installed in Austria. Norway
and Finland, while it i anticipated that U.-S.W.
for local area coveraype will he adopted in other
police networks. The great advantage of U.-S.W.
working is that 2-way telephone communica-
tion can be maintained with mobile unit
equipped with small, lightweight transmitting
and receiving sets,

It seems probable that the future trend of

The Annual Amateur Athletic Association Champion-

ships held recently at White City, London (Eng.),

inaugurated the use of a pack transmitter to radio
the results to the scoreboard control.

police networks will be the use of U.-8.W. for
10cil area coverage and medium- or shortwaves
for long-distance and international working.

MARINE RADIO

The installation of shortwave transmitters is
proceeding at a rapid pace and practically all
new ships huilt for oversens service now employ
shortwave communication eguijiment.

Yhi= policy of the ships’ owners will result in
great increase of tratfic in shortwave marine
bands with consequent interference between ships
and shore stations., Many operating organiza-
tions, therefore, are introducing crystal-controlled,
shortwave transmitters alani lines recommended
by the International Marine Radie Company,
Ltd., London. several yeurs ago.

The Swedish Administration has completed
its design of a new ship's transmitting equip-
ment which is provided with 6 crystal-controlled
frequencies. All power from the transmitter is
taken front an A.C. igenerator and rectified by
menns of selenium-ltype rectifiers.

By its ratification of the recommendations of
the “Safety of Life at Sen Conference”, held in
Loundon in 1929, the U.S.A. Government now

(Contivtued ow page 295}

Oscilloscopes have come a long way in & years

At teft and center is a iob that sold for $250: today. a far better unit

haven't they? Now no lab. is

omplete without one.

ould be bought for a quarter the

price. A modern, completely self-contained Du Mont 9-in. oscilloscope is illustrated at right; it can do

more tricks than a magician. lt's equipment
an impetus to radio, and given it
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ke this moderr |
h an enviable reputation as today’s No. | vocation.

test device which has helped give such
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OPERATING NOTES
ANALYSES of RADIO RECEIVER SYMPTOMS

SERVICEMEN — What faults have vou encountered in late-model radio
sets? Note that RADIO-CRAFT will constder your Operating Notes pro-
vided they relate to characteristic (repeatedly encountered) faults of a
given set model. Payment is made after publication of the Operating Note.

Trouble in . . .

. STEWART-WARNER R-110

An A.V.C. action that is responsible for
plopping-in of stations as the dial is turned
may be made to work in a more satisfac-
tory manner by changing the A V.C. re-
sistor in the grid-return lead
of the R.F. tube from 200 ohms
to 50.000 ohms.

If trouble is experienced
with instability and oscillation
all over the dial, the rotor
connections or pigtails should
be tightened and a bus wire
run from the contacts to a
good chassis ground. The
rotors have only a fine copper
band from a bolt on the con-

BAKELITE

vibrator which must be placed so that the
polarity of the lead to the amneter is
right. Otherwise, the ammeter of the cav
will indieate an excessive load and the set
wil not operate. This was found in an early

-——METAL NE2
- METAL BOTTOM

noticed a 400-volt surge on the R.[7. plates.
Why ?-—these sets operate on a little over
100 volts on the R.F., Cause—An open
10.000-0hm, 50-watt W.W._ resistor connect-
ed from the load side of the speaker field
to chassis. lHad not we checked
this—O!1 BOY! (Note. When
aligning these sets, often it is
best not to peak them too well,
as vou will be unable to tune
down strong locals.)

. PHILCO 37, 84

Complaint-—very low volume.
A check reveualed that there was
no voltage on the S.-G. of the
617G, comhined osc. and 1st.-
detector tube (See Fig 2). A
further check showed an open
16.000-ohm resistor. A, and a

denser frame to chassis for a

ground which is too high in '

R.F. resistauce. Lp_ﬁ+
. HALSON 25 Fig:
Distortion in this model is

caused generally by a low-emission output
tube, open filter condenser, or high-resist-
ance open in the plate lead of the 75
audio driver. Oscillation may be truced to
poor chassis ground connections of the
several paper condensers used as R.F.
filters, particularly those going to the 1.F.
stage. Poor sensitivity is generally indieca-
tive of a need for alignment, especially
when the preliminary tests have shown the

P
1
1F
LOCATING
HOLE \ 3
ssc-rnou/ E,SI o
Fig. 3. L.F. transformers in Majestic 460, 450 defec-

tive. Replace hoth L|.F. units.

power supply circuits to be in order, assum-
ing. of course, that the tubes have heen
checked at the beginning of the service
operatjons.

. MOTOROLA 90A

Frequently found to be inoperative, the
first indication of trouble is generally the
faulty or non-operation of the “tuning eve.”
This is usually found to be a direct result
of a short-circuit to chassis or ground
through the filter frown the screen of the
6V6 output tube.

.. G. E. FA-80

Non-operation of this set may upon in-
stallation in the customer’s ¢ar be found to
be the result of incorrect insertion of the
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I. Defective neutralizing condenser (C) in Edison 7R.

Packard and will undoubtedly he encoun-
tered in numerous other makes. Also. the
adjustment of the antenna trimmer when
the set is installed is important; noise,
along with weak signals, giving way to
clearer reception.

Loose wires on under side of chassis
should be checked, cuts out noise.

WILLARD MooODY

. EDISON 7R

This set came in with the complaint of
distoertion and noise. After checking the
tubes and hooking up the set, a sputtering
sound emitted from the tuner chassis fol-
lowed by a growl from the loudspeaker.
After warming up, the stations eame in
very weak accompanied by a loud noise
and bad distortion, indicating an arc some-
where. Then there was a loud “pop’ and
everything worked normally-—and continued
to do so until it was turned off, then the
same trouble recurred. Searching for a
visible arc proved fruitless—and all vol-
tuges were within reason.

The trouble was finally located in a trim-
mer condeaser (C) in the neutralizing cir-
cuit (Fig. 1). As these condensers have
an extra plate on the hottom (where it
was arcing) it was impossible to see the

arc. Insertion of a new piece of mica
(Fig. 1) fixed it all OK. But then we
6J7G —r
161000-"L
R évv/
B —— ——
== _Og. .18-9‘.
MF -

Fig. 2. Screen.grid resistor opens and bypass con-
denser shorts in Philco 37, 84,

RADIO-CRAFT

shorted 0.09-mf. byvpass con-
denser, B. Replacing with a
3-watt, 15.000-ohm resistor
and a 0.1-mf., 400-volt condenser, will clear
up all trouble.

In many of these sets the resistor, A, is
not always open. but it is a good idea to
replace it. too. The initial trouble is that
condenser, B, breaks down-—however, the
set will play some anyway, and the customer
usually has run the set quite some time in
this condition—hence the resistor has be-

5% g g:-%
MEG
e soooon
To
" J%Ws“ Lo SR
VG ADD A 2 - 0.25-
VSL\{-EGE 0.25-MEG. / MEG.  MMFE

RESISTOR
cl.-ADD A O5-MF

S— 3 CONDENSER ™
s 150000

v
wan e
-ﬂ:— AN

Fig. 4. Method of isolating the volume control in
RCA-Victor 262, 243.

come carhonized, and if it is not replaced
along with the condenser—a had case of
distortion may ensue. There should be 100—
110 V. on S.-G.

. RCA 44

T recently had the experience of replacing
the power transformer on an RCA 44, Arter
installing the transformer and trying it out
for a few minutes, the tone became hadly
distorted. Shutting it off for 15 minutes
would make it play OK for a short time
and then more distortion. As evervthing
else was absolutely all right I experimented
with the bias. Replacement of the 2.000-ohm
hins resistor on the single 45 output tube
helped nene at all. but upon increasing the

{Continued on puage 317)
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SERVICING

QUESTIONS & ANSWERS

Serviceimen may write, requesting answers to specific service questions. Address
inquiries lo Service Editor. For questions answered by mail, a service fee of 25¢

per question 1s

INTERMITTENT RECEPTION

(83) Albert S. Cain, Bremen, Ga.

(Q.) 1 have a Zenith model 65128 for
repair; the complaint is—intermittent re-
ception. ‘T'he tubes check OK. New tubes
have heen tried, everything checks OK, but
the trouble continues. Sometimes it will
play perfectly for a day or so, then it will
cut off and stay off from 2 to 10 seconds and
pop back on; sometimes it gradually goes
off, then pops back. During these spells
it has a noise like dropping a book on a
table repeatedly. The volume also drops; it
takes more volume than when it is operat-
ing OK. Could it be the candohm voltage
divider? Please help me with this set.

(A.) This trouble has bheen traced to the
voltage divider, the volume control. and
the audio coupling condenser.

The voltage divider may be checked by
pulling firmly upon the lugs
during operation and working
the lugs gently back and forth.
Poor internal contact of the
volume control and coupling
condenser is frequently the
cause for the trouble described.
Try tapping the condenser and
tugging lightly at the terminal
leads during operation to
locate the source of trouble.

SET WHISTLES

(84) Leo L. Bowman, Lewistown. Mont.
(Q.) The set is a Crosley auto-radio
model A-366. The set plays very well, but
when tuned to our local station (150 miles
away) it has a whistle (a heterodyne
whistle, I would say) and only at this fre-
quency of 780 ke., KGHL, Billings. Montana.
By connecting input te grid of the 6A7 tube
and hypassing the R.F. plate to the chassis
there is no whistle.

Any assistance
greatly appreciated.

(A.) The whistle at resonance to a local
station is probably due to feedback. We sug-
pest the following procedure to correet your
difliculty.

Shield the antenna lead to antenna coil.
Shield the 6A7 and 1.F. plate leads. Ground
shields. Should this fail to accomplish the
result desired, it will become necessary to
shield the diode I.F. filter resistor and
condensers. It is often possible to mount
these latter components under a separate
shield or under the Znd LF, transfoirmer
shield. Finally, try a shielded 5 mhy. choke
in the R.F. grid-return as close to this stage
as possible.

you ecan give will he

NEW COIL RESULTS IN "SQUEALS"

(85) Fred Olin, South Easton, Mass.

(Q.) 1 have a Colonial model 52 for re-
pair which had a burned-out primary on the
antenna coil. I replaced the coil with a uni-
versal replacement coil but it did not work
well, so 1 re-replaced it with an adjustable
iron-core coil. This resulted in exceptional
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volume, but I get squeals allt along the dial,
some of which disappear as the station is
tuned-in, but most of them do not. Have
spent considerable time trving to get this
set aligned. Would vou suggest a different
coil ? 1f so please tell me exactly what to
get. This set formerly worked perfectly.

(A.) It would seem that coupling be-
tween primary and secondary of antenna
coil is too great. We advise that you try
increasing the distance bhetween these two
windings, if this is at all possible. Try a
100 mmf. or 250 mmf. condenser in series
with the antenna to reduce signal input to
the antenna coil. Are grid leads shielded?

Re-align receiver completely, but pay par-
ticular attention to the R.F. and 1st-detec-
tor trimmer adjustments. Of 2 settings pos-
sible for highest output, use maximum
capacity. Are the tubes shielded?

PLEASE LET US KNOwW . . .

SENSITIVITY TROUBLE

(86) D. E. Greathouse. Larned, Kans.

(Q.) I have had trouble with a Chevrolet
auto recciver. When I align the gang con-
denser for maximum sensitivity at the high
frequencies, the low-frequency end of the
broadcast band hecomes very insensitive.
The trimmers for the R.F. and 1st-detector
stages are “open” when this is done. How-
ever to secure good sensitivity on the low-
frequency end of the hand, these trimmers
must he serewed down. What do vou believe
is the trouble?

(A) It would seem that careful and
accurate alignment is the solution. Re-align
the L.F. trunsformers with a signal genera-
tor after the receiver has heen operating
for 15 minutes or more. Since vou do not
mention the model receiver in question. the
correct intermediate frequency ecannot be
given. Go over the I.1°. adjustment several
times.

Now tune the receiver to 1,400 ke. and
adjust the high-frequeney oscillator trim-
mer so that a 1.400 ke. =signal is heard at
this point. Two settings of the trimmer may
be obtained. Kmploy that setting of mini-
wmuny capacity. Adjust the R.I. and Ist-
detector trimmers for maximum gain. If 2
settings are obtuined, use that of maximum
capaeity (plates down). If a padder is used,
adjust at 600 ke.. then go over the adjust-
ments.

MULTIPLE FAULTS—FREQUENCY
DRIFT

(87) E. S. Aitcheson, Kingston, Jamaica,
B.W.I.
(Q.1) 1 have in my shop a Silver-Marshall
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the problems published i this departinent
are your problems: whether they help yon in your daily
service work,; whether they are instructive in character.
thus helping yon to hetter understand radio. Servvicemen,
this is your department, so please let us have your ideas
und opinions. Address all letters Lo the Service Editor.

made. Only questions of wide interest can be published.

Z13; about 6 months after the set was
bought. it “shot” a 12 mf. filter condenser
and since then *“shot” all replacements,
also 2 power transformers supplied by the
makers of the set! These transformers de-
livered 325 V. on each plate of the rectifier
(5Z3). Have replaced this P.T. with Thor-
darson heavy-duty transformer giving 500
V. to each plate of 5Z3. The field coil now
heats up badly. The set motorboats when the
volume is turned up, reception still weak
and will not operate above 10 megacycles
without frequent changing of the oscillator
tuhe (56). Tried changing oscillator grid
resistor and condenser.

(A.1) With regard to trouble with the
Silver-Marshall receiver, since tube voltage
data were not submitted, diagnosis is diffi-
cult. However, from the symptoms reported,
it would seem that the cause for motor-
boating and lack of volume is
due to improper screen-grid
voltage. We advise checking
the voltuge divider network.
It is important that correct
screen-grid voltage be applied
in this receiver. More particu-
larly, check the resistor or sec-
tion from screen-grid voltage
tap to chassis for open-circuit
or change in resistance. Plate
voltage on oscillator should be
approximately 240 V.

(Q.2) | have a Knight 1I-tube A M.T.
also, that will not remain on the stations at
the high-frequency end of the short-wave
band: W3XAL, l6-meters, is tuned-in and
the pointer is moved for quite a good dis-
tance on the scale with the signal growing
stronger and the tuning eye closing. If you
continue, the station snaps out and you
have to turn back to where it was first
picked up. a distance of more than ¥-in.;
and if yvou let it remain where the station
is strongest, it plays for a while, then snaps
out, never to return again until retuned.

Motor vehicle ignition ag-
gravates the condition.

I have tried alignment, and new tested
tuhes, but all to no avail.

(A2} Frequeney drift on the Knight 11-
tuhe receiver may be due to several causes.
We suggest that connections to the LF.
transformer lugs be re-sweated and re-
soldered. Re-align the 1.I°. transformers
after the receiver has been operating for
more than 15 minutes. Clean the wave-band
switeh contacts with a stitf-bristled brush
and carbon tetrachloride. Clean, likewise,
the gang condenser rotor contacts. Check
the bonling leads from gang condenser to
chassis.

interference

DOUBLE TUNING

(R88) Carl 1. Johnson, Arlington. Va.
(Q.) 1T had to replace the oscillator coil
in an Emerson 6A-auto receiver, The new
coil was purchased from the Emerson Com-
(Continued on page 317)
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Fig. A. Here's the l.tuber; perks beautifully on b'cast and all short-wave bands; uses new type 1231 felevision tube as high-gain detector.

BUILD THIS BEGINNER’S
A 1-TUBE HIGH-GAIN

The high amplification characteristic of a television amplifier tube is used as
it easy to build this set on a breadboard. The new wafer-thin crystal head-

F there is anything a radio editor
likes a little less than a toothache
it's being told te design and construct
a new receiver just when the maga-
zine is ready to go to press. Such was
the fate of the writer. Something new,
something good, something that is a
lead-pipe cinch for the beginner to con-
struct—and all at a minimum cost.

We then took a saw, a hammer, some
midnight oil and a trip to the cellar
workshop.

We were fortunate enough to find a
decent board from which we bhuzzed off
a piece measuring about 6 x 10 ins., we
had a baseboard! Searching through the
junkbox we had enough luck to find a
binding post strip with 7 binding posts
thereon, and a Jength of hookup wire.

That formed our foundation kit—all
we had to do was get the parts, a list
of which concludes this article.
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PLACEMENT AND WIRING

First, we mounted the 2 midget vari-
able condensers about equidistant from
the ends of the panel, as seen in Fig. A.
Halfway between them we mwounted the
special socket for Sylvania’s new 1231
television tube, and about an inch be-
hind it, the isolantite-type socket for the
3-circuit plug-in coil,

A length of copper bus was used to
connect the requisite coil terminals, tube
prongs and condenser rotors to ground,
thus getting rid of about 25 per cent
of the connections at a single lick. A
pair of lengths and push-back wire were
then twisted together for the filament
circuit, and we felt that the set was
practically complete. All that remained
was to conneet a trimmer in the antenna
lead and to wire the grid and plate cir-
cuits as shown in circuit diagram
Fig. 1. Another half-hour saw that

RADIO-CRAFT for
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job done and the set finished, but . . ..

We then learned that we had for-
gotten the condenser stators, so hooked
them up, too. Finally we connected a
0.1-mf. condenser between the plate and
one of the output binding posts as we
intended to use crystal phones which, of
course. might have heen damaged by
the passage of plate current.

After all this was donc we connected
the 6-V. filament battery where it should
be and saw that the filament lit. We
next connected the same battery across
the “B” terminal and were overjoyed
to find out that the filament did not
light. This is a test we always make
and it has saved us enough money in
tubes so that we could buy a yacht if
we hadn't spent the money for some-
thing else.

Everything having checked OK, we
applied the “B” voltage and were dis-

NOVEMBER, 1938

’I



"ANTENNA
100 —~ 00000 j—-l
MME, 73 100 1231 ‘
CRYSTAL
ANT. MNP 140 (Jz,s 4 oy HEADPHONES 30 40
COND. 2 MMF: < e
e i. 2 ’ - 02 So
~ — 6
=\ | ‘o o
_ B8+ (ToP viEW
0.5- | 6712V, PLUG-IN.COIL
NET SOCKET

(rop_wview,
( 1231 )

SOCKET
—

GROUND
4

BINDING
POST
» STRIP
- CRYSTAL

HEAD-
-~ PHONES

g B
) B+ 67YaV.

oV,
~AC.ORD.C

&

Fig. |I. The circuit is straightforward regenerative, with high-gain {231 detector.

‘BREADBOARD SPECIAL"”
ALL-WAVE RECEIVER

the basis of this novel, regenerative receiver. A pictorial diagram helps make
phones can be used if muximum DX (long-distance) reception is desired.

Note that the socket numbering is not R.M.A. but arbitrary.

LESSEM

mayed to get no results. We sat down
and checked the set and found out that
we had forgotten to attach the aerial
and ground. When we put them on, the
stations began coming in like poor rela-
tions during a depression—gangs and
gangs of them. one right after another.
The stations logged with merely a piece
of wire hanging out of the window in-
cluded those of the 20-, 40-, 80-, and 160-
amateur bands, as well as broadcasting
stations.

Thus we found that we had construct-
ed a pretty decent 1-tube, all-wave lat-
tery receiver.

Then, at 4 A.M. in the morning, we
sat down to write this article, which as
vou’ll agree, is pretty ‘‘whoosie”.

DETAILS
The excellent success of the set we
may attribute mainly to the use of the

RADIO-CRAFT for
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new 1231 video amplifier tube. This
high-gain television tube is here used
for the first time as a high-gain detector.
The volume which this little set atford-
ed in & modern steel building and with
only a short wire dangling out of the
window as an antenna, is amazing.
Broadeast and short-wave stations alike,
including code, came in with remarkable
clarity. Regeneration was smooth and
easily controllable. Secondary eredit
for excellent performance must go to
the high-quality parts used. In order to
keep R.F. losses at a minimuin isolan-
tite-insulated variable condensers and
coil socket were used as well as low-loss
plug-in coils. Tertiary credit should go
to the author for his excellent design
and construction (hil).

The radio heginner has a real mark
to shoot for in this 1-tube all-wave bat-
tery receiver—hut he shouldn’t stay up
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until 4 A.M. in the morning huilding it.

As soon as we send this article
through to the printer we are going back
to the television baby and sece it we can
tune in Dakar, Rabat, Istamboul, and
Pago-Pago.

List of Parts

Two Hanmariund type MC-140-)M vari-
able condensers, 1.0 mmft.;

One set of Hammarlund Short-Wave
plug-in coils, type SWK-6, 17 to 270
meters;

One Hammarlund Broadeast plug-in
coil, type BCC-6, 250 to 560 meters;
One Hammarlund R.F. choke, type

CHX, 2.5 mhy.;

One Sprague 0.25-mf. fixed condenser;

One Spregue 0.1-mf. fixed condenser;

One IKC carbon resistor, 5 meg., 4-W.;

One IRC carhon resistor 0.5 meg., %4-W.;

(Continued on page 300)
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Fig. A

HE lay mind cannot possibly hope to grasp the limit-
less number of combinations possible in vacuum tube
construction (or, “electronic design™). For that matter,
it is with little less than stupefaction that the average
radio man witnesses the influx of myriad electron devices—
control tubes, amplifiers, oscillators, reetifiers, etc., etc.

Most radio men feel, deep down in their hearts, that it's
all “a lot of boloney”—that we have enough tubes now—anid
that there's no sense in adding to the list of hundreds now
available.

But that’s a shortsighted, obstructionist viewpoint. The
fact of the matter, as every advanced technician is aware,
is that every little improvement, every new idea in tube
construction, often opens up a whele realm for research,
thus making possible heretofere unattainable results of con-
siderable importance.

In an abbreviated review of this nature it is not possible
to bring out the above points; we can only start from scratch
and proceed. rapidly, on the premise that the majority of
Radio-Craft readers will be interested, first, in just what new
tubes have been announced since the last article on tubes,
and secondly, just what services these tubes are to perform.
If the reader finds that he wishes to know move about a
partieular tube mentioned in the genevalized description.
then detailed data, curves, etc,, may be obtained from the
manufacturer. Now, on with the dance!

123]

The type 1231 tube is a new triple-grid amplifier with
unusually high mutual eonductance and is further char-
acterized by a number of novel constructional features. It
is introduced primarily for use in television video amplifiers
and other similar applications.

In physical dimensions type 1231 is considerahly smaller
than standard glass tubes. Qverall height is only 27s ins.
The new construction also provides very short leads to the

e

FIFTEEN

The mushroom growth of the radio field,
engineering activity, has resulted in an

electrodes, low interelement capacity, and low-loss insulation
throughout. The leads thrvough the yluss bulb serve as the
contae! pins und wlso us rigid supports for the mount. This
minimizes the number of welds and entirely climinates pin
soldering and any attendant socket difficulties.

No regular base is present. Instead, the lower portion
of the bulb is fitted with a metallic shell thus providing
for the first time a guide pin of metal which makes
possible a positive locking-in action in the socket.

The shell alse serves as a shield and, in conjunction with
the internal shielding, provides an arrangement which is
highly effective.

The control-grid connects to pin No. 6, thereby permit-
ting the use of much shorter C.-G. leads. This eliminates
the troublesome flexible connections and clips required with
“top-cap” types. Ample shielding is provided for this grid
connection inside of the tube; and, the metallic guide pin
acts as a shield between the external grid and plate leads.
See I'ig. A, Table I, and Fig. 1. A Sylvania tube.

NEW SERIES OF 1.4 VOLT BATTERY TUBES

A long-felt need for a series of low-drain battery tubes
has finally been fulfilled by Raytheon's series of 5 new 1.4
volt battery tubes. They consume but 0.05-A. and « single
Hashlight cell is suflicient to operate them for seme time.
Watch the portable battery sets take a spurt! The tubes, of
course, are of the “direct filament” type, and usable enly on
D.C. The hase and glass bulb are of uniform diameter—
13/16 ins.;: and with little variation in height.

IASG

The 1A5G is a pentode-type power amplifier tube designed
for serviee in the output stuge of reeeivers operating from
a low-voltage battery filament supply. See Fig. B, Table II
and Fig. 1. Overall height is 1 ins. A Raytheon tube,
Sylvania has since announced the same type nuwmber.

IATG

The 1A7G is a pentagrid-type converter tube designed for
service as a combined mixer and oscillator in receivers
operating from a low-voltage battery filament supply. Over-
all height is 15/16 ins. See Fig. B, Table III and Fig. 1.
A Raytheon tube. Sylvania recently announced the same type
number.

IC56G
The 1C5G is a pentode-type power amplifier tube designed
for service in the output stage of receivers operating {rom
a low-voltage battery filament supply. Overall height is
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NEW TUBES!/

which RADIO-CRAFT predicted would soon follow continued
insatiable demand for new tubes. Here are some of them.

R. D. WASHBURNE

4 ins. These data are tentative. See
Fig. B, Table IV and Fig. 1. A Ray-
theon tube. Sylvania recently announced
it, too.

IH5G

The 1H5G is a diode-triode type am-
plifier tube designed for service as a
combined diode-detector and amplifier
in receivers operating from a low-
voltage battery filament supply. Overall
height is 4 5/16 ins. See Fig. B, Table V
and Fig. 2. Data from Raytheon. Also
announced by Sylvania.

IN5G

The I1N5G is a pentode-type amplifier
tube designed for service as a high-
frequency amplifier in receivers opera-
ting from a low-voltage battery filament
supply. Overall length is 45/16 ins.
See Fig. B, Table VI and Fig. 2. Data
by Raytheon; equivalent data reccived
from Sylvania.

4A6G

The 4A6G is a twin-triode power am-
plifier tube designed for service as a
class B power amplifier in the output
stage of battery-operated receivers, The
filament mid-tap is connected to base
pin No. 8, allowing operation of the
tilaments in scries at 4 volts or in
parallel at 2 voits. An output of 1 watt
is secured with 90 volts on the plate.
Overall height is 414 ins. See Fig. C,
Table VII and Fig. 2. A Raytheon tube.

TELEVISION, ETC.

So much for the new hatfery tubes.
Now let’s see what else is new.

1852

The 1852 is a heater-cathode type of
metal tube intended for use by the ama-
teur and experimenter in experimental
television receivers. It is recommended
for use in the R.F. and LF. stages of

the image amplitier of such reccivers as
well as in the first stages of the video
amplifier when several video stages are
employed. The 1852 can also be used as
a mixer and makes a good oscillator in
low-voltage applications.

The electrode #ssembly of the 1852 is
the same as that in the 1851, but a spe-
cial shielded lead construction has been
employed in the 1852 to permit bringing
out the control-grid lead to a hase pin
rather than to a pin cap. With this con-
struction, it has been possible to keep
the grid-plate capacity as low as that
of this tube with capped construction.
From a circuit standpoint, the proximity
of grid pin to cathode pin simplifies wir-
ing and decreases the size of the induc-
tance loop connecting the input circuit to
the tube. These are features important
at high frequencies hecause they provide
decreased feedback and improved circuit
stability. Overall height is 2% ins. See
Fig. D, Table VIII and Fig. 2. An RCA
tube.

1853

The 1853 is a heater-cathode type of
metal tube intended for use by the ama-
teur and experimenter in experimental
television receivers. Because of its ex-
tended cut-off characteristic, it is rec-
ommended for use in the R.F. and LF.
stages of the image amplifier of such
receivers, particularly those employing
automatic gain control. The 1853 cun
also be used as a mixer and makes a
good oscillator in low-voltage amplifica-
tions.

A special shielded lead construction
has been employed in the 1853 to permit
bringing out the control-grid lead to a
hase pin rather thap to a pin cap.

Overall height is 23 ins. See Fig. E.
Table I1X and Fig. 3. An RCA tube.

The series-screen-resistor method of
obtaining screen-grid voltage from the
plate supply is satisfactory for the 1853
because its suppressor practically re-

15 NEW TYPE TUBES

1231—Television Video Amplifier (Outstand-
ingly new base design.)

iASG—Low-Power Pentode Output (1.4 V.

iA7G—Pentagrid Converter (1.4 V.}

1C5G—High-Power Pentode Output (1.4 V.}

IH5G—Diode-Triode {1.4 V.}

INSG—R.F. Pentode Amplifier {1.4 V.}

4ALG—Twin-Triode Power Amplifier [Series
fil., 4 V.; parallel, 2 V.}

1852—Television R.F. and I.F. Pentode Am-
plifier

1853—Television R.F. and |.F. Pentode Am-
plifier (For use in Automatic Gain Control
circuits.)

6AD6G—Twin-"Eye” Visual Indicator [Wide-
angle type.)

6AE6G—Dual-Plate "Eye"-Control Tube

6AF6G—Twin-"Eye” Visual
dium-angle type.)

832—Push-Pull, 2-Meter Beam Power Ampli-
fier

1619—Fast-Heating, Filament-type 45-Mega-
cycle Transmitter, Beam Power Amplifier

HY&15—Ultra-H.F. Transmitter Triode {Am-
plifier, oscillator, detectar.)

{Me-

Indicator

moves the effects of secondary-emission
phenomena. With this method, the
screen-to-cathode voltage will rise as
the control-grid voltage is varied from
minimium to maximum. This rise of
screen-to-cathode voltage ahove the nor-
mal maximum value is allowable be-
cause the screen-grid and the plate cur-
rent are reduced simultaneously by a
sufficient amount to prevent damage to
the tube.

6ADGG

The 6AD6G is a 6.3 V. high-vacuum
type indicator tube with 2 independent
control electrodes casting shadoiws on
opposife halves of the fluorescent taryet!
The control electrodes may be connected
in parallel to produce 2 shadows vary-
ing simultaneously o1 each control elec-
trode may be supplied with a separate
controlling voltage. See Fig. I, Table
X and Fig. 3; “cye” pattern, Fig. 5.

(Continued on following page)
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FIFTEEN NEW TUBES!

(Continued from preceding page)
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A Raytheon tule. National has done con-
siderable pioneering in tubes of this type,
and has announced availability of the
GADGG.

Overall height is 2 9/16 ins. Oectal hase
and “bantam shell.” The “eyes” (see Fig. 5)
operate independently or together!

bAELG
The GAEG6G is a special-purpose tube
primarily intended for use as a control

tube in conjunction with cathode-ray tuning
indicator tubes such as the type G6ADGG.
Overall height is 4% ins. Duta by Raytheon;
this type member has also been announced
by Nuational Union. See Fig. F', Table XI
and Fig. 3.

bAFLG

The 6AF6G is o high-vacuum type indica-
tor tube with 2 independent control elec-
trodes casting shadows on opposite halves
of the fluorescent target. The contrel clec-
trodes may be connected in parallel to pro-
duce 2 shadows varving simultanecously or
each control electrode may be supplied with
a separate controlling voltage. Overall
length is 2 6/16 ins. A Raytheon tube. Also
announced last month by RCA. See Fig. F,
Table XII and Fig. 3; pattern. Fig. 5.

832

The 832 is a heater-cathode type of trans-
nmitting tuhe containing in one envelope 2
beam power units. The tube is designed pri-
marily for use as a push-pull R.F. power
amplifier with maximum ratings at wave-
lengths as short as 2 meters. and with re-
duced ratings at wavelengths as short as |
meter. Its total plate dissipation is 15 watts
for class C telegraph service. Neutraliza-
tion of the tube is unnecessary in wdequately
shielded circuits.

The exceptional efficiency of the 832 at the
ultra-highfrequencies is made possible by
the balanced and compact structure of the
beam power units, excellent internal shield-
ing, and close electrode spacing. The internal
leads are short and heavy in order to mini-
mize internal lead inductance. The terminal
arrungement provides excellent insulation,
facilitates symmetry of circuit layout.

The heaters are arranged to allow opera-
tion from either a 12.6- or a 6.3-volt supply.
Height of tube, 3 7/16 ins. See Fig. G, Table
XIIH and Fig. 4. An RCA tube.

1619

The 1619 is a heam power transmitting
tube of the metal type utilizing a coated
filament to provide fast heatiny. The high
power sensitivity and the quick-heating fea-
ture of this tuhe make it especially suited
for use as an A.F. or R.F. amplitier, modu-
lator, frequeney multiplier, or oscillator in
equipment where quick off-on operation is
essential.

Operation of the 1619 with maximum
ratings is practical at frequencies as high
us 45 mepgacycles. Neutralization of the tube
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is pgenerally unnecessary in adequately
shielded circuits. In push-pull cluss AB2
amplitier service, the 1619 will deliver over
35 watts of audio power with low distor-
tion. Its maximum plate dissipation is 15
watts. An RCA tube. Overall length, 4 5/16
ins. See Fig. I, Table X1V and Fig. 4,

HY615

Note: Plate and grid leads are brought
out to caps in the dome of the hbulb. The
HY615 features short connection leads,
small internal elements and low inter-
electrode capucities resulting in  efficient
operation ut ultra-hightrequencies. May be
used for: ultra-highfrequency oscillator,
R.F. amplifier, detector.

Ceramic Base
Overall height is 23/16 ins. A Hytron
tube. See Fig. I, Table XV, and Fig. 4.

CHARACTERISTICS

1231—TABLE 1
Tentative Characteristics
Heater voltage, A.C. or D.C. 6.3 volt
Heater current 0.15-ampere
Direct Interelectrode Capacities
Grid-to-plate (as pentode) 0.015-mmf., max.

Grid bias -4.5 volts
Transconductance 860 micromhos
I"late current 3.5 ma.
Sereen-grid ctirrent 0.7 ma.
Load resistance 25.000 ohms
Total harmonic distortion 10 per cent
Power output 100 muw.

1ATG—TABLE {1l

Ratirgs

Filament voltage 1.4 D.C. volts
Filament eurrent ¢.05-amp.
Max. plate voltage 40 volts
Max. screen-grid voltage 40 volts

Max. grid (No. 2) voltage M volts

Direct Interclectrode Capacities
Gi to P (control-grid to pline} 0.30-* mmf.
G4 to G2 (control-gril to

oscillator anode grid) 0.25-* mmf.

Gi to G1 {(control-grid to

oscillator grid) 0.11-* mimf.
Gl to G2 (oscillator grid

w plate) 1.4-* mmf.
G4 to all vther electrodes

(R.FF. input electrude) 6.3 mmf.
G2 10 ull other electrodes

except Gl 4.1 mmf.

(oscillator output electrode)
Gl to all other electrodes excent G2 3.7 mmf.
toscillator inbut electrode)

Plate to ull other electrodes 8 mmf.
{mixer output electrode)
Frequeney Converter
Plate voltage ) volts
Screen-grid (grids No. 3 & No. 6)
supply voltagre 90 vults
Series screen-grid resistor 70,000 ohms
Anode grid (No. 2) voltuge 90 volts
Control-grid (No. 4) hin 0 ** volts

Oseillutor grid (Ne. 1) resistor 200,000 ochms
I’late resistunce 0.6-megohms

Conversion transconductance 125 micromhos
Plate eurrent 0.6-ma.
Sereen-grid current 0.65-ma.
Anode grid current 1.1 ma.

Oscillator grid current

Total cathode eurrent

Conversion transconductance
(At control-grid bias

35 microamps.

2.3 ma.

25 mieromhps
1.4 volis)

Grid-to-all other elements K5 mmf. Conversion transconductance 5 micromhos
Plate to all other element. 6.5 mmf. (At control-grid bias 2 volts)
Operating  Conditivns and Chnruc‘te_ristics *Measured with clase-fitting shield.
PPentode Tetrode T'riode *sReturn to negutive tilaiment-—pin 7.
Heater
voltage 6.3 6.3 6.3 volts 1C5G—TABLE IV
Heater current 0.45 0.45 0.45-ampere Ratings
Plate voltage 300 300 250 volts Filament valiage 1.4-D.C. volts
>Sereen-grid Filament current 0.1-ump.
voltage 160 150 (Lo plate) volts  Max. plate voltaxe 90 volts
C:athode-bins Max. sc¢reen-grid voltage 90 volts
resistor 200 201 400 ahme Amplifier—Class A
Suppressor- I'late voltage h.ES 90 volts
grid  (toeathode) (tosereen-grid) (lo plate) S:creen-grid voltage 83 490 volts
I'late current  10.0 12.0 13.0 ma. Grid Dbias G 4 volts
Serecn-grid Amplification factor 165 180
current 2.0 0.5 ma. Plate resistance 0.110- 0.115-megohm
Plate Transeonductinec 1500 1550 miergomhos
rezistance 700,000 540,000 5.200 ohms, aprx.  Plate current 7 6 ma.
Mutual Screen current 1.6 1.4 ma.
eonductance 5.500 6.500 6.300 micromhos  !.ound resistance 49.000 &,000 ohms
Amplifieation Total harmenic distortion 10 10 per cent
factor 3.850 3.500 33 Power output 200 240 mw.
1A5G—TABLE II itH3G—TARLE V
Ratings Ratings
Filament veltage 1.4 D.C. volts Filument voltage 1.4 D.C. volts
Filament eurrent 0.05-amp. Filament curvent 0.05-amp.
Max. plate voltage 950 volts Max. plate veltage 90 volis
M:ux. screen-grid voltage 90 volts Direet Interelectrode Capacities—Triode Section
Amplifier—Class A G to P (grid to plate) 1.1 mmf.
Plate voltnge 85 volts G to F (input electrade) 0.35-mmf{.
Screen-grid voltage 85 volts P to F (output electrode) 4.0* mumf{.
DODE GRID, R

PLATE
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Amplifier—Class A—Triode Section

Plate veltage 90 volts
Grid bias 0 ** volts
Plate resistanee 0.24-megohm
Transconductance 275 micromhos
Plate current 0.15 ma.

*Diode plate econnected to pin 7.

s*Return to negative filament—pin 7.

INGG—TABLE V1
Ratings

Filament voltage 1.4 D. C. volts

Filament current 0.05-amp.
Max. plate voltage 90 volts
Max. screen-grid voltage 90 volts

Direct Interelecttode Capacities
GIL to P (Control-grid to plate) 0.007-max* mmf,
Gl to F, G2 & G3 (input electrode) 2.2 mmf.
P to F, G2 & G3 (ocutpul electrode) 9.0 mmf.
Amplifier—Class A

Plate voltage 90 volts
Screen-grid voltage 90 volts
Control-grid bias 0 ** volis

1.5 megohms
750 micromhos

Plarte resistance
Transcomiuctance

Plate current 1.2 ma.

Screen-grid current 0.3-ma.

Transeonductance {approx.) 60 micromhos
(At control-grid bias 3.2 volts)

Transconductance (approx.) 5 mieromhos
(At control-grid bias 4.0 volts)

*Mcasured with close fitting shield.
*steturn to negative filaiment—pin 7.

4A6G—TARLE VIl

Ratings
Series Paralle!
Connection Connection
Filament voltage 1 2 volts
Filament eurrent 0.06- 0.12-amp.
Max. plate voltage 90 volts

Max. peak plate eurrent (per plate) 25 ma.
Amplifier—Class A,—Triodes Connected
in Parallel

Plate voltage 90 volts
Grid bias -1.5 volts
Amplification factor 20

13.300 ohms
1.500 micromhos
2.2 ma.

Plate resistance

Transconductanee

No-signal plate current
Amplifier—Class B

CONT.
ELEC.

CONT.ELEC.

HEATER

PLATE CATHODE

1853 | 6ADEG

Fig.

+ Grid bins measured from negutive filament of
each section.

1852—TABLE VIII
Tentative Characteristivs and Ratings
Ileater voltage (A.C. or D.C.) 6.3 volts
Heater curreat 0.46-nmpere
Direct interelectrode capaeitics:

Grid-to-plate 0.015-max. mmf.

Inhut 11 max. mmf.
Output 5 max. mmf,
Maximum Ratings and Typical Operating
Conditions
Plate voltage 300 max. volts
Screen-grid voltage 150 max. volts

Screen-grid supply voltage 300 max. voits
Plute & screen-grid dissipation
(Tatal)
Screen-grid dissipation
Typical operation and
charaeteristies:
Condition I*

3.4 max. watts
0.38-max. watt

Condition 114+

Plate voltage 300 300 volts
Suppressor-grid voltage 1] 0 volts
Sereen-grid supply

voltagez 150 300 volts
Sereen-grid series resistor 60,000 ochms
Cnthode-bias resistor#:= 160 min. 160 min. ohms
Amplification factor

(upprox.) 6,950 6.750
Plate resistance (approx.) 0.75- 0.75-megohm
Transconductance 0.000 9.000 micromhos
Plate current 10 10 ma.
Sereen-grid current 25 2.5 ma.

“ With shell connected eathode.
* Condition 1 with fixed sereen-grid supply gives

&
HEATER

HEATER . HEATER |HEATER
CATHODE CATHODE
GAEGG | B6AFGG
33
Condition I* Condition II%*®
Plate voltage 300 300 volts
Suppressor-grid
voltage 0 0 volts
Screen-grid supply
voltage s 200 300 volts
Screen-grid series
resistor — 30,000 ohms
Grid voltage= =® -3 min. ~3 min. volts
Amplifieation factor
{approx.) 3,500 3.300
I'late resistance
(approx.) 0.7- 0.7-megohm
Trans-
cunductince 5.000 5,000 micromhos
Grid bias for transconductance
50 micromhes -15 —22.5 volts
Plate current 12.5 12.0 ma.
Screen-grid eurrent 3.2 3.2 ma.
With shell connected 1o cathode.

* Condition [ is with fixed screen-grid supply.

Condition II is with series sereen-grid resistor.

= Screen-grid supply voltages in exeess of 200 V.
require use of a series dropping resistor to
limit the voltage of the screen-grid to 200 V.
when the plate current is at its normal value
of 12.5 ma.

® May be obtained with eathode-bias resistor
having a minimum value of 190 ohms.

7= =The D.C. resistance of the grid eircuit should
not exceed 0.25-megohm with fixed bias. When
the full enthode bias and a series screen-grid
resistor are used, the D.C. resistance of the
grid eirenit may be as high as 0.5-meg.

Ideal Typical Onerating "
Conditdons “anditions B s}:m'rp cut-oﬁ_ characleristic. 6AD6G—TABLE X
(Low zrid impedance)  {4rid regulalion) ** Condition 11 with series screen-grid resistor Ratings
Grid-cireuit gives an extended cut-off characteristic for Heater voltage (A.C. or D.C.) 6.3 volts
impedance 0 0 2000 2000 ohms applications where gain is controlled by vari- Heater current 0.15-mp.
(at 400 eycles) i ation of wrid bias. Max. target voltage 150 volts
Plate supply £ :zThe D.C. rezistance of the grid circuit should Tuning Indicator
Epoilinee 0 0 ¢ 0 ohms not exceed 0.25-megohm when the sereen-grid Target voltage 100 150 volts
No-signal plate voltage is obtained from a fixed source. When a  Centrol elecirade vollage .
voltage 90 90 20 90 volta series sereen-grid resistor i3 used with full cathede (a_l‘l"'"‘-’ 15 75 volts
Grid hias o 5 0 —15 volts bias, the I.C. resistance in the grid circuit may (For shadow angle = 0°)
EifTective l;mcl . : be made as high as 0.5-megohm. Control electrode voltage
resistance 8.000 B8.000 8000 8,000 ohms #8creen-grid supply voltagea in excess of 160 (approx.) 0 8 volts
(]llﬂte—to-pln‘to) ' i ’ volts require use of a series droppingz resistor (For shadow angle = 90°)
Peak signal to limit the voltuge at the screen-grid to 150 Contrel electrode voltage »
: . > ) volts when the plate current is at its normal (approx.) -23 -0 volts
T, l;.eT gu;‘\‘:er Fo T B NS value of 10 ma. ( For shadow angle — 135°)
2 “t ! t 1.0 1.0 1.0 1.0 watts Target current — 0° shadow
T g T : : S 1853—TABLE 1X (approx.) 1.5 3.0 ma.
o=alEnd LpTe Tentative Charncteristics and Ratings Target current — 90° shadow
current 2.3 11 2.3 1.1 ma. Heater voltuge (A.C. or D.C.) 6.3 volts (approx. 1.0 2.0 ma.
(per plate) 'y DY )
5 C'l' llt 4 ] ll_caler .current o ¢.45-ampere Target current - 135° shadow
=& plate curvent per . Direct interelectrode capacities® (approx.) 08- 1.2ma.
1(’!«’;}4.; 0w "lg{i ‘:0.8 10.8 10.5 ma. Grid-to-Plute 0.015-max. mmf.
at 1.0 wa pu q [
i 3‘"';_"’7:‘ § o 6AE6G—TABLE XI
input - - 65 T mw. Maximum Ratings and Typical Opcrating Batitigs
(at 1.0 watt output) Canditions P lieater voltage (A.C. or D.C.) 6.3 volts
Grid resistance — — 3,900 4,300 ohms Plate voltage 300 max. volts ~ lleater current 0.15-amp.
(at peak of A.F. cycle) Screen-grid voltage 200 max. volts  Max. plate voltage 259 volts
Total Screen-grid supply voltage 300 max. volts T Plate ?5‘(’ 1 ;SROQ"‘O.‘,’;'DC“‘_‘;;"O) -
distortion 5.6 5.6 8.5 7 per cent I’late and screen-grid (Jissipation G & Iebfo age 35) :15 2 __"]' ;5 ‘<olt
3rd-harmonie (total) (Ratings must not be exceeded.) P;Ilt 103 + 0'01 08 "-TS 6.5 RO
distortion 5 5 8 6 per eent 4.4 max. watts AEGCUTEGH e = AT,
5th-harmonic Screen-grid dissipation 0.65-max. watts (Continued on page 311)
distortion 1 1.5 2 3 per cent  Typieal operation and characteristics:
PLATE, (AP CATWODE -PLATE Ul p[A‘rE U2 GRID Ne.2 GRI PLATE “EYE " PATTERNS
wly A Kas PLATE GRio | (A9 ereaR EVE NO.L ———x
. —
- ~” (UNIT 1) =\ Ney ,_..._.__.r._" = -
- CENrER Tap,
QOPEN
(\ﬂz, (wnn === 2
INTERNAL \‘_ , 5
HEATER/ o HEATER _— W F"—‘”E”B‘E F:AMEN‘ HEATER P HEATER
AM-FORMIN
'N&E{‘ 3055 " PLATES CATHODE \CLOSED
832 | 1619 m . ks eve wz,(_ ]
A Fig. 4, above. Fig. 5, right. — 6ADGG ) GAFOG
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Fig. A. One-wire fence, electrically charged,
picket fence for cattle.

replaces expensive

=

A

.

(B )

Fig. 2. Oscillograms showing condition of voHage in the fence under various condi.

tions of loa

LATEST SIDELINE FOR SERVICEMEN
ELECTRIC FENCE UNIT

According to the author, millions of furmers constitute a
virgin field for the sule and installation of a simple and
tnexpensive elecirified livestock fence. It has other uses.

M. N. BEITMAN

Fig. B. This is the simple unit which supplies voltage
to the single-wire fence.

Fig. C. Rear view of the electric-fence unit showing
the vibrator, transformer, neon-lamp socket and

HE Electric Fence has found a

ready place on the farm and pre-

sents opportunities for the aggres-

sive radio Serviceman to enter this
field, selling, building, and repairing
this equipment. A single wire charged
with rclectricity (see Fig. A) is wore
effective in keeping livestock in sclected
fields and keeping intruders out, than
the old-fashioned barbed wire or board
fence.

Naturally, the expense of a single
wire fence placed on light stakes up to
50 ft. apart will be but a fraetion of
the corresponding old-style fence. Only
200,000 farmers are now using electric
fence equipment and there are actually
millions of farmers waiting to be sold
this new improvement.

The use of clectric fence equip-
ment is not limited to the farm,
many applications can be found in
the city and at home. Ifor example,
you can use an electric fence to keep
dogs out of your yuard or perhaps
you will want to use an electric
shock to keep thieves away from
vour automobile.

USES 6 VOLTS

Of course, many different types of
fence controls operating on various
principles have been placed on the mar-
ket. However, the demand seems to be

primarily for a 6-volt operated unit of
the simpler type that can be marketed
at a reasonable figure, The circuit of the
control illustrated (in Figs. B and C)
incorporates the essential features ve-
quired and uses but a few inexpensive
ordinary radio parts. The vibrator (see
Figs. 1A and B) serves to interrupt the
D.C. source of power and the trans-
former produces a higher voltage on the
secondary. This voltage in turn is ap-
plied to the fence and ground, and any
individual coming in contact with the
electric fence while standing on the
ground will receive a shock. A neon
bulb indicates this leakage to ground.

The actual turns ratio of the trans-
former produces about 150 volts on the
secondary and this is barely enough
to give a shock. However, the presence
of transient current helps in this re-
gard and places under no-load cendition
voltages as high as 1,400 volts on the
fence. This voltage, however, is safe
under all conditions for it is reduced
immediately to a safe value when a
shorted condition or a partial load is
placed on the fence contvol unit.

The reader should now refer to the
oscilloscope diagrams shown in Fig. 2.
These diagrams show the condition of
voltage under various load conditions as
foliows:

switch. (Continued on paye 301)
VIBRATOR TRANSFORMER T0 VIBRATOR
- ,—\\) , FENCE) e A\
" NEON LAMP
{ waTT —
NEON LAMP 10 -
FENCE )
0
& _GROUND I SWITCH
- |
SWITCH TO I
N GROUND —
‘_. . —t———j |_—,
4 \ i i
TO 6-vOLT BATTERY . 25.000 e X TO 6-vOLT
S T DHMS BATTERY
Q - @ TRANSFORMER “s——w N
Fig. 1. Schematic diagram (A) of the electric fence control, &-volt model, using vib:ator, The pictorial diagram is shown in B.
284 RADIO-CRAFT for NOVEMBER, 1938



1B5 2ND-DET. 4 IST.A.F

4
MEGS.

50
MME:
-
0.1-MF L

6RT 2ND-DET.L1ST AF

Fig. |

New circuit features in Wells-Gardner and Silverfone receivers. The heavy lines accentuate the points discussed in the text.

NEW CIRCUITS
IN MODERN RADIO RECEIVERS

The details of the modern radio recetver circuits that make them “different’’ from previous
designs are illustrated and described each month by a well-known technician.

F. L. SPRAYBERRY

[t} st A.F. BIAS DERIVED FROM OSCILLA.
TOR GRID LEAK

Wells-Gardner & Co.,, Model 5H
Series, Auto Radio. A wvery ingenious
aethod of solving puart of the bias prob-
lem is used in these receivers, which
allows no loss of the power supply
efficiency.

The voltages induced in the grid cir-
enit of an oscillator are at first im-
pressed on a grid with no bias (most
usual) and each time the grid becomes
positive, it draws eurrent. This current
flowing through the grid leak produces
a negative bias at the grid.

Now as shown in Fig. 1A, the grid
leak takes the form of a voltage divider
so that a negative voltage in propotrtion
to the resistance to ground can be
tapped off for use as the I1st A F. hias.
The bias for the 1B5 1st audio ampli-
fier is only 1/9th of that developed at
the oscillator grid, so the grid leak is
tapped at a point providing 1/9th of the
resistance from ground to grid. The R.I%.
is completely filtered out of the bhias
circuit of the 1B5 by means of the 0.1-
mf. and 50 mmf. condensers and the 4
meg. grid leak. This solves an otherwise
difficult bias problem as f{filament-type
tubes are used.

LFIG
2ND.-DET.
& 157. A.F

(2) IMPEDANCE COUPLING USED IN
T.R.F. SET WITH FILLED-CORE TUN-
ING COILS

Silvertone Chassis 101, 526, This high-
fidetity receiver wsed primarily for local
station reception malkes use of imped-
ance coupling of the 2nd R.F. stage and
detector, using medinui-perneability fill-
ing for the corves of itg tuning coils.

Disclosed as in Fig. 1B, it will be
noted that a pie-Lype, air-core choke coil
is used in the 1st and 2nd R.F. plate
circuits for plate loading. The R.F. sig-
nal voltage developed at the plate with
respect to ground by reason of this load-
ing is induced into successive grid cir-
cuits through coupling condensers of ex-
ceedingly small capacity (15 mmf.).

The total A.C. plate load impedance is

quite high, permitting a good voltage

gain. The selectivity is reasonably good
per stage, while the total selectivity is
fairly low, as there are only 2 stages
used. Such a circuit is ideally adapted
for local-station high-fidelity reception.

{3) SERIES BIAS CELLS USED IN AN.C.
FEEDER

Silvertone Models 1610, 4650, 4740
and 470. Use of hius eells in civenits
having 2 volt, filament-type fuhes great-

NUMBER 14

1y =implifies wiring and testing, to say
nothing of design problems.

Fig. 2A shows a conventional half-
wave, rectifier-type 2nd-detector, fur-
nishing A.F. and A.V.C. potentials. Im-
mediately beyond the 2 meg. A.V.C.
filter a double section hias cell is added
s0 as to maintain approximately minus
3 volts minimum bias on the controlled
tubes.

{4) EFFECTIVE 10 KC. FILTER USED

RCA Models HI-6, HF-8, U-132,
U-134. To takie advantuge of the full
fidelity range of which these rceeivers
are capahle ahove the 10 ke, range, «
sharply tuned band elinination filter is
used.

This filter as shown in Fig. 2B con-
sists of several tuned sections to pre-
sent a very high vesistance to frequen-
cies of 10 ke. This is necessary because
any 2 broadcast stations on adjacent
channels will produce a 10 ke. hetero-
dyne. When the receiver is tuned hroad-
lv enough to permit frequencies in ex-
cess of 10 ke.. either side of the carrier
to be received, adjacent-channel station
carriers are also likely to he received.

(Continued on page 304)

Fig. 2. Silvertone, RCA-Yictor and Emerson circuit features. The heavy lines accentuate the points discussed in the text.
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Radio Service Data Sheet

(Set Models 91-511 to 91-519, 98.51

STEWART-WARNER MODELS 91-51,

98-51, 210-51 CHASSIS
| $o 98-519, and 910-511 to 910-519)

5-Tube Superheterodyne; Single-Band [540-1,725 ke.); Pushbutton [mechanical) Tuning; A.V.C.: 6Ké Output; A.-C. Operation.

ALIGNMENT PROCEDURE

465 xc@ @465 KC.

— | ~ = -
[ 6K7

[swaG D) 6ABG)
TOP VIEW OF
CHASSIS
465 KC.
MINIMUM
ﬂ; QUTPUT

ANTE

NT\!A\®
1500 KC

3
[ S—

M—— g

Fig. 2. Chassis layout and trimmer |oCations.

FOR ALIGNMENT: An output meter and an aceurately culibrated
signal generator with s tuning range from 465 ke, to 1.500 ke. ure
required.

1. Conmnect the output meter scross the voice coil or hetween the plate
of the 6K6-G output tube and ground, depending on the type of meter.
{The more sensitive type should be connected across the veoice coil. )

2. Connect the sround lead of the signul generator tn the black
tround) wire or the chassis.

3. Turn the velume control to the maximum volume position and
keep: it in this position throughout the entire aligninent procedure,

4. With the gam& condenser in full mexsh, set the pointer to the lust
mark on the right end of the dial seale. 1T the peinter is only slightly
off-calibration, loosen the set-screw in the dial drive drum at the left
side of the pang condenser nnd set the pointer to the last mark on the

c 6A8G 6K7 6Q7G 6K6G
Di. J 1 fst. DET. 8 OSC. LF 2nd. DET.-AV.C-AF ouTRUT
- Ca——— 1”7
- =49 / > L4 ’

= Ll 20 o N i ot H ) /St

=TI )| (a5 i )| et SN [ E)T Ly
sk g =
ANTENNA 0f JE [l NF Nt il ?_h. g [ ] W
it #{zT'CTTJ. ...i/ 1+ = _;_ N 1 Ry :r &
s ¥ 2 2 |y ng 13z + i
OSCILLATOR ' ¢ g foand — * s % .
oIL ’ 2354 1 I =

1 F 5 — ;._5 iy === i T — __4_-—'

[ £ ! § i

EII : B 1 |-azo —; .

D o —_— | B 1 7
INTERMEDIATE FREQUENCY 4 | |[De, LB7Ls 5
N 465 KC. 3 1, - Bace

REFERENCE 3 3

NICH . Ia_novm BB 18C

NOIE. WAVE TRAP NOTE_ 3 5w4G s Lr' LR e

TERMINALS OF CONLS SHown | |ALL MOPELS WHOSE NUMBERS ' 5
IN PICTORIAL VIEWS, ABOVE SIE SUFFIXED By THE LETTERS C SRl < ] 29

BONG 10 AR (B (fomExiet 50 Wi I TEm

AR OV TSRO LGSR TYS LI

a A
DIACRAM IN'THE ABOVE CRCUIT 15 omarTEn. 17 —

Fig. !. Schematic Circvit of Stewart-Warner Models 91-51, 98-5| and %10-51 Chassis.

1—0.02-mf., 600 V. 9—3 mmf. 14—33,000 ohms, ,-W IBA to 18C—section A, 217 ohms 21—Ist I.F. transformer
2. 3260 mmf. 10—47,000 ohms, U-W 15—3.3 meq., Vi-W section B, 43 ohms 22—0.006-mf.

451 mmi. 11—0.22-mf. '/.-W : 3V, DI5A . section C. 48 ohms 24—2nd LF. transformer
6, 7—0.05-mf.. 200 V. 12--1 meq., V4-W =63 V., 0.25-A. 20-—coilwave trap (with 25A to 25B—0.5-meg
8—0.1-mf., 300 V. 13—0.47-mf., V-W. 17—0.05-mf., 400 V. trimmer) 26—8-8 mi., 350 V.

SOCKET VOLTAGES
ANTENNA_GROUNDED DIAL TUNED TO 540 KC.

= =
) veT BOTTOM VIEW OF CHASSIS
BIAS note B
vilTacts 15010 e
.""c “““ VOLTAGES MEASURED
BETWEEN SOCKET
p
6K6G 6QTG
ouTRUT 2nd DET-AV.C
SW4G6 6K7 6A8G
RECTIFIER Ist DET
VOLTAGE ACROSS o o no w oo!ol -6 170
SPEAKER FIELD ,, b
70 VOLTS
20aC O Q}*nolel
230AC GOAC 0

Use a hngh -resistance voltmeter of 1,000 ohms/vort.

NOTE A: The bias for the control- gnds of the 6A8.G, 6K7, and the dicde
plates -\! the 6Q7-G tubes is 2.5 vcits measured across resistor 18C.

NQTE B: The bias for the control-grid of the triode section of the 6Q7-G
s -4 volts measured eocross resistors |88 and 18C.

NOTE C: The bias for the control-grid of the 6K6-G output tubes is -12
volts measured across resistors 18A, 188 and 18C.

pointer drive cord by spreading the clip on the pointer. Then slide
the nointer wloniz the eord until it is set to the last dial division on the
vicht end of the dial. Holding it in plice, check to see if the smung
condenser is in full mesh, and tirhten the pointer clip, heing enreful
not to cut the card. I'lace a drop of househaold or speaker cement gn
the cord and pointer c|||) to prevent the nointer from slipping.
Alignment of chassis huving wavetraps is to he carried out aceording

right end of the dial when the gang eondenser is in full mesh. If the to the table (below. left). When alignini chassis without wavetraps,
pointer iz off-calibration several dial divisions. release it from the omit wavetrap wiljustment (trimmer No. 5) in the table.
Dummy Ant. Connection of =ity e o B a
9 e 4 Signal Receiver Trimmer
in Series  Sig. Generator Gencrator Dial Number , |rimmer Type of Adjustment
with Output to F Sett (Fi 2) Deseriptior
Sig. {ien. Receiver requéncy  Setting 'R
- Any point T N
where it 1-2 1st L.F.
0.1-mfd.  Conirol Girid 465 ke. does not — it for maghmarn onit:
Condenser o7 GAR-G Tube affeet the 3-1 Znagdially Hospeenuasiding
- a dgnal o
Any point
400-ohm Antenna where it Wave- Adjust for minimum output
Carbon Leud 465 ke.  docs not 5 t;--n ] using u strong generator
Resistor {BRlue Wire) afTect the oL signal.
. I ) signal -
460-0hm Antenna Broadenst s
Carbon Tend 1.500 ke. 1.500 ke. Oseillator A‘,l’""I' trimmer to bring in f
Resistor  (Blue Wire) - = iShunt) “""_"’_ N
400-0hm Antenna 'trl':'(;; L‘; Broadeast Sfewarf—Warne:ﬂoch’i?d:.IL 91-513, table
Carbon Lead 1,600 ke. generator Antenna Adjust for maximum output.
Resistor {Blue Wire) h {Shunt)
signa
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SILYERTONE MODELS 4003, 6004, 6024, 6034, 6124, 6134

(Factory Identification No. 101,510)

540-1730 ke., 5.95-18.3 me., 9.4-9.7 mc.] AV.C

; Pushbutton Tuning; Visual Tuning In-

ing

ion.

Band-Spread Tun
A.C. Operat

dicator; Qutput (Max.) 73 W

8-tube Superhet.; 3 Bands {
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THE LATEST
RADIO EQUIPMENT

Antennas for car-hood. (1684}

Contact-type carbon "iron''. (1687)

oLy

L)

"“Why waste time re-tinning,'' asks ESICO ‘'when &
thermostat will keep the soldering-iron's heat even?"
{14689)

288

Manufacturers are wnwvited to uttlize
these columns fo bring improvemenis
and new devices to the attention of
technicians interested in every phase of

Radvo, Eleetronies and Public Address.

PAPER CONDENSERS MOLDED IN
LIVE RUBBER (1685)
{Aerovox Corp.)

HE INSULATION resistance and voltage

breakdown characteristies of this new
line of live-rubber-encased condensers are
claimed to be superior to the usual paper
condensers. Low-temperature vulcanizing
prevents condenser section absorbing moist-
ure; low-pressure process safeguards the
paper dielectric. Laboratory tests have in-
dicated a life several times greater than the
older types. Available in capacities up to
0.26-mf.. 200 V.; 0.1-mf.. 400 V. 0.05-mf.,
600 V.. and 0.01-mf., 1,000 V.

DOUBLE HOOD AUTO ANTENNA

(|686)
{Belderf Electric Mfg. Co.)

HE MAIN purpose for this easily-in-

stalled antenna is to eliminate projections
on the roof which detract from the appear-
ance of the modern automobile. A kit con-
sists of 2 antennas mounted one on each
side of the motor hood. Ground noises, static
clectricity and the nuisance of snapped lead-
ins are claimed to be eliminated. All leads
are shielded to within 1/16-in. to the an-
tenna proper. Constructed eatirely of brass
and triple-chrome-plated it will neither rust
nor corrode and is not affected by weather
or climatic conditions. No interference is
encountered in raising or lowering the hood.

THERMO-GRIP SOLDERING "IRON"
(1687)
(!deal Commutator Dresser Co.)

ESIGNED especially for light-duty work

in radio sets, telephones, small motors,
instruments. eote.. this soldering tool con-
stitutes an exceptionally useful adjunet to
the Serviceman's tool kit; spiace does not
permit mentioning all its good points. The
tool consists of handle with 2 heating car-
bons, one fixed. the other movable against
a spring; and, a step-down transformer.
When hoth carbons contact metal an elec-
tric circuit is closed and the metal reaches
soldering temperature almost instantly. Tre-
mendous heat is thereby concentrated in the
small area to be soldered. This eliminates
waste both in radiation and in current while
the usual iron is idling. It is especially use-
ful for soldering on large metal surfuces
such as radio chassis where intense heat is

required. Operates only on 110 V.. AC;
draws 100 watts— bt only in actual use.

UNIVERSAL TESTER USES 9-IN.

METER! (1688)

{The Hickok Electrical Instrument Co.)

NEW giant “6-in-1" volt-chm-milliam-

meter incorporating ranges extended to
cover practically all applications of elec-
trical measurements. Its main feature is the
large meter with over 7-in. scale which is
easily read at any angle and at considerable
distance: meter sensitivity is 350 micro-
amperes!

Its wide range of coverage—embracing
the requirements of practically every branch
of radio!-—is as follows: A.C. and D.C. volts,
0 10 50 250/500/2,500; D.C. microamperes,
0.500. D.C. milliamperes, 0.5/50/600; re-
sistance. 030 (8 ohms mid-seale) and
010,000 (150 ohms mid-scale) ohms, and
0/1 megohm (15.000 ohms mid-scale); and
0,10 meghoms (0.15-meg. mid-scale); deci-
bels, —10. +15. Built-in eondenser permits
use as an output meter. All ranges have an
aceuraey within 2 per cent.

Shunts are available to give ranges of
5 and 50 A.. D.C, for testing car-radio sets,
farm battery sets, and D.C. farm lighting
plants.

THERMOSTATIC-CONTROLLED

SOLDERING IRON STAND (1689)
{Electric Soldering Iron Co., Inc.}
THIS new device cuts the soldering iron

in and out of the circuit at any selected
temperature, depending upon how hot the
iron should be for the particular work in-
volved. The device is said to be highly
efficient, saves much of the operator’'s time,
prolongs the life of the soldering tip (and
tinning) and of the iron element and, most
important, effects a real saving in the use
of electric current. The new stand insures
a constant. uniform temperature of solder-
ing heat. Full heat is developed in iron when
it's removed from stand. (Manufacturer
claims this heat-control method superior to
using 'stat built into iron.)

PRES.TO OILER (15690)
{The Dill Mfg. Co.)
S POINTED out in a recent issue of
Radio-Craft, an oil can is nearly as im-
portant a Serviceman’s tool as a soldering
Continued on page 305)

The address of any manufacturer will be sent on receipt of self-addressed, stamped envelope. Kindly
give (number}) in above description of device.

Jab cil where & when wanted! {14%0)

RADIO-CRAFT

(1691}

New pre-assembled ham-radio unit,
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All  the worthwhile
Radio Trade News
of the past Month—
Digested for busy
radio men.

“Griade Tigest

A PLEDGE: — To
give the important
news of the radio
industry; to review
major news; to help
point a path to new
radio profits.

IMPORTANT HAPPENINGS OF THE MONTH IN THE RADIO INDUSTRY

Neo.

NOVEMBER, 1938

No.

BUILDING FOR A BOOM— SECRET OF PHILCO MYSTERY CONTROL
EXPOSED: KADETTE PLANS TO COMPETE

FCC Still to Test Remote Box’'s 80-Meter 1.C.W. Xmtr For Inter-

IS TELLY THE ANSWER?;
Television Will Boom Radio,|
Say RTD Questionees— |

And Tell Houw!

Again the replics to the RTD Ques-
tionnaires were filled with surprises for
the statisticians. Is advance publieity on
television hurting the radio biz? What
should a receiver cost? How big a tele-
vision picture is the minimum neces-
sary? (What do yow think?)

Now see what the industry in general
believes:—

One question dealt with the effect of
advance television publicity on the
trade in general. Is it helping or harm-
ing business?

Nearly half of the significant veplies
(45.6%) said it was retarding sales,

(Continved on page 308)

INSIDE ON EXPORT

A London radio & tele shop reports biz
“pretty bad” on auto-radios at list, but
“waking up” & mowving in cut-rate mar-
ket; home radios “dead” ’til after an-
nual exhibition; service biz “fairly |
steady, but customers won’t pay a de-
cent price on account of cheap decon-
trolled (?) sets now heing released by
bankrupt mfrs.”; P-A “fairly good”—
pays best making up foolproof 10-20-w.
jobs in trailers, for customer to operate. |

ference, While Dealers Sell
The “mystery’” of Philco’s Myste

Units to Palpitating Public
ry Control has been solved! It is a

mighty clever device, and performs well; its heart is a miniature 80-
meter I.C.W. xmtr—the interruptions being made by a telephone-type

. me
@

ADLO
DERT

| "'This quy said he'd paid hali—so we compromised!” |

U.S. GETS 10 NEW FREQS.

Amoung the new frequencies made avail- |
able to U, S. bestrs. under the Cairo Con-
vention are 6,170, 6.190, 9.650, 9.670. 17.830,
21.570, 21.590, 21.610,21.630 and 21.650 mec.
For the time being, at least, these will be |
allocated  exclusively for “lnternational |
Broadcasting.”

WHERE DO RADIO SETS SELL?

Joint Committee of Radio Research found that larger cities have greater percentage of radio_ownership
than do hamlets. Heavy line shows about &4 million sets in cities of over 500,000; only about 2% million

in cities under 2,500.

Dotted line shows 36% of smallest.town homes lack radio, while only 7;% of

homes in metropoli are radioless. You know where the market is. Go to it!
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dial that automatically turns on the “30”
tube which the sealed box contains. Also
housed in the box are the necessary
“A.B-C” battery (a single unit), and
the circuit components for the oscillator.

According to R. Bigonzi, of the East
Orange Radio Co., motion of the dial on
the PMC immediately turns on the
oscillator, the wave from which is
picked up by a special circuit in the
Philco receiver. Moving the dial breaks
the oscillation, the resulting impulse
actuating one or more relays which con-
trol the tuning motor in the set.

Turns "Of" But Not "On"

The volume control is similarly oper-
ated; dialing “Loud’ actuates one relay,
dialing “Soft”, another. The motor drive
on the volume contrel continues to oper-
ate as long as the finger stop on the dial
is depressed. If held dewn leng enough
after dialing “Soft”, the set is turned
off by remote control. There is no pro-
vision for switching the set “On” by re-
mote, as this would entail keeping some
of the receiving tubes permanently lit.

New Mystery Adapter Announced
Immediately after Philco hit the mar-
ket, Kadette announced similar remote-
ly-tuned sets and—nore important—a
“wireless” remote control box applicable
(Continued on paye 308)

Wl P D e ee———— o
& ~507 | " FARM SET SALES AID
! | HOMES WITH Nati. Farm & Home Hr.
ie T S Pig Adds 5 Regional Shows
1 y | Regional programs in each of the 5
MILLIONS <, . / | o HOMES U.S. major zones will have “great prac-
(HOM'_ES ﬁs 307 T w‘l._;;Hogr tical value for farm audiences.” These
R\gblg) . \\ I ol will feature important local info, as
! A\ | weather, shipping advice. commodity
]4 h_ 20% - prices & sectional crop conditions.
i \ o | Goodyear Tire & Rubber Co. will bear
h ) . T i cost in 8 zones, NBC in other 2. Program
\ i . L
2 ~, o1, | BOYRad0(#y | will follow regular N. F. & H. Hr. for
—— —~ 15 min., Mon. through Fri., beginning

late in Sept.

Complete regional offices to gather,
prepare & distribute the data for local
needs are being set up, at press time.
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MARKET FOR SPEAKERS IN ENTERTAINMENT

KF\)ROJECTOR

. SCREEN

No matter what your politics are, you have to hand it to the ltalians—not only Marconi, but the genius
who thought of this stunt, t00. Ingredients are a truck, a talkie projector, 4 speakers & a translux-type
screen. Results: a portable movie theater—& profits. Main cost of job is truck—and you have that.

PERSONALS

Geo. D. Barbey, 434 Walnut St,
Reading, Pa., is organizing sec’y of the
new Natl. Radio Parts Distributors’
Assn.. now being formed. Contact him
for data.

After 39 vears. Henry C. Glaze. G-E’s
Rocky Mt. Distriet Mgr.. Industrial
Division, retired on pension. F. H.
Doremus has taken his place.

Eugene W. Ritter replaces the late
J. C. Warner as Gen. Mgr. of RCA’s
Harrison, N. J.. plant. And his former
job (Mgr. of Research & Eng. Mgr. of
the tube end)} is being tilled by D. F.
Schmit.

Hugh S. Knowles, C.E. of Jensen Mfg.
Co., conferred on Theater Standardiza-
tion in H’wood; attended the IRE con-
vention in Portland. Ove.

Sherman D. Gregory, asst. mgr. of
bestg. for Westinghouse, has been made
mgr. of KHKA, Pittshurgh, succeeding
A. E. Nelson, promoted to sales mgr.
of the NBC-Blue net.

(Continued on prge 308)

|
JAP-CHINO WAR TURNS OUT !
TO BE A COMMERCIAL FLOP |

Back in U.S8. for week’s visit, Walter {
D. Barker, of Shanghai. Phileo’s Far
Eastern Sales Mgr., said Chinese may
become .Jap's subjects, but not their
customers.

Japan, according to Barker. produces
5-tube copies of U.S, sels to sell as low
as $5. These sets soon become junk. so
customer turns to foreign products
“with a strong & usually permanent
prejudice against Japanese goods.”

“Thus,” he continues, “the Japanesc
are really making new customers in the
Far East—for Western business.”
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— LAUGHS OF THE MONTH —

PIGS IS PIGS

B. A. Yalleck writes to announce
opening of Academy Bookstore, “7
soors east of Avenue Rd.” on Bloor
St., Toronto.

If vou've read Kipling, you know
what a “soor” is; Simmens shot a
man for calling him one.

YOOHOO, LOUIS!

Louis, of Cuh Radio Service, post-
cards, saying: “I heard some fel-
low Radio Servicemen talking about
Radio Trade Digest & 1've been won-
dering what it is as I've never heard
of it, & I thought I'd write you & find
out if vou knew anything about what
it is. If so, will you tell me?”

ANS. This is it, Louis.

RED HOT STATIC

When Servicemen took apart the
2-way set on the Portland, Ore., har-
bor patrol boat Mulkey, to find out
what caused a buzzing noise, they
found out, all vight.

It was a nest of hornets!

time, FElliott [Roosevelt's

By this
Texras State Net should be part of the
Mutual web . . . . And a platter web,

run by World Droadeusting NSystem

should be in work—making smallfry
stations harder for voeal novices to
crack . . . . D. W. Onan & Sons, Min-

neapolis, Minn., are out with new 2.000
& 3.000 walt generator plants, powered
by waler-cooled 2-cvlinder, 4-cycle gas
engines.

Something Wrong lere! Aner-
ican Commercial Attaché at Hague
reports  (vie RMA) TPhilips of
Netherlunds as purchaser of U. S.
Patent No. 18770, isxyed in 1928,
covering variable condensers with
attached trimmers &
plates. But Patent No. 18770 was
issned in 1857—just a little hefore
most of us were worryig ahout
radio! . . ..

Extra 8% from selling room-coolers? |
Johnson Motors of Waukegan. 111, has
home & oflice size at $169.50 list . , . . |
Phileo’s out with room-coolers, too

. . FTC eclamped down on Twne-A-
Tube Co. for over-optimistic advs. . . .
Bob Livingood's biphonic reproducers
are going to be jobbered; a story in this
mag aroused so much interest that he’s
starting 2 business . . . . Seven new
CDS spots are rural enterlainment;
might help farm market? . . . .

Pratt Inst. of Blln. offers 90 new |

nite eouwrses, including Abr Condi- l

RADIO-CRAFT

slotted end |

tioning. Elements of (& Industrial)
Electronies, & Comnuatication sys-

tems , ... The INRA (Indy stus.
with net tieups) voted io stay a sec-
tion of the NAB . . . . MIT got
FCC olay for ¢ weiww hi-frey. sta-
tion to he built in « halloon . . . .
Al Ghirardi’s new world-time indi-
cator retuils af half « buck; yood
give-cway tiem, he says. . . . .
(Countinued on puge 308)

WORLD TIME TELLER

A simple flick of the thumb brings right city in
line under known hour. Then atl other cities are
read against scale, to show their focal time.
Ghirardi, inventor, suggests it as a give-away or
premium or <ustomer puller-inner.
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EDITORIAL

|
By Artie Dee :

The house organ of a large West-
ern dealer is running a “tall story”

contest. One of the entries—not a
winner—impressed me very strongly.

The writer said, “A long time ago,
1 was shipwrecked on a South Sea
Island. It was real desert—there
was no vegetation or anything else |
to eat on it. After a few days I was
starving, but when I was almost dead,
I found a certain radio
Baloney catalog in my pocket and |
Booklet started to look through |
it. In it I found so much |
baloney that I had actually put onl
weight by the time I was rescued.”

Is this true of your catalog or your
advertising? While the writer of the
foregoing was only kidding the eom- |
pany that ran the contest, there is a
terrifying truth about his entry,

Many catalogs and many ads are
crowded with enough baloney to feed
an army for 50 vears. This may catch
some quick cash from the saps. but
sogner or later the Chamber of Com-
merce, the Better Business Bureau or |
the Federal Trade Commission steps
into the picture. Such entry is seldom
pleasant or profitable for the cata-
loger or advertiser.

You are probably not an 1
offender — they're in the
great minority. But the
offenders do cut into the
profits of truthful business men. It
is to vour advantage to help stop this
practice.

Poppa
Spank

Associations of Ruadio Manufac-
turers exist. It should be the busi-
ness of such associations to take
charge of cleaning house. Take it up
with your association—today!

WINNERS IN RCA MODERNIZATION CONTEST

Winners in the RCA Modernization
Contest, conducted among radio Service-
men & dealers by Radiotron Division of
RCA Manufacturing Company, have
been announccd. More than 600 con-
testants wrote letters describing meth-
ods they had used to modernize radio
sets by replacement of “G”-type glass
tubes with metal tubes.

Gene N. Henderson, 4544 University
Way, Seattle, Wash,, 1st prize. (56 RCA
service test instruments of his own selec-
tion & all RCA bench tools; walue,
$250.)

Gibson Brindley, 1101 Hamilton Ave., |
Trenton, N. J., 2nd prize. (Home Study
RADIO-CRAFT

for

NOVEMBER,

SOUND SYSTEM FOR 20

Operadie system TES
will work in schools of
20 rooms or less. Out-
fit in¢ludes master con-
trol, unit amplifiers,
10 speakers with cabi-
nets, mike & stand. Not
included is phone at
left, which may be used
‘or calling up blonde.

SCHOOL ROOMS

Sales Helps C™ “Deals

Wise dealers will use them; wise mfrs. will emulate them.

Trade papers, direct mail & point of |
sale displays will push the test instru-
ment line put out by Ruadio City Prod-
uels Co., 88 Park Place, N.Y.C. The co.
will send literature on request,

$110.95 worth of apparatus for
$99.95 is the new RCA deal for the
public. “Package” includes T7-tube, 3-
band 97K G console, record player, rec-
ords, subscription to Victor Record Re-
view & membership in Vietor Record
Society. Natl. newspaper ads in key |
markets, plus dealer & wholesaler ads
in local papers will push the offer. Aec- |
tive dealers will get free direct mail
aid, & customers taking demonstration

Fada Pulls a Promotion

Brightest stunt of the month is the
Fada prometion in conjunction with the
N.Y. State Fair in late Aug. & carly
Sept. Prizes to winners in Fair’s dance
contest (under Arthur Murray super-
vision) are 50 small Fadas; total value,
$1,000; publicity value, infinite. Fanr’s
placards in dance halls, newspaper ads,
best ads & publicity all mention line
by name.

Live promotion ntan, there.

Radio Service Course by RCA Insti-
tutes, or RCA test instruments to value
of course, $140.)

Emil J. Giara, 1701 Dunn Ave., Car- |
lin, Ky., 3rd prize. (Choice of any 2
standard RCA test instruments.)

Gaylord Walter, Riceville, Town, &’
David J. Krassen, 910 North Sixth St.,
Philadelphia, 4th & 5th prizes. (153
RCA Test Oscillator.) |

In addition to the major prizes, a
number of $5.00 awards have been
made. Writers of letters considered ac-
ceptable but not published will be
awarded handy cigarette lighters. |

1938

will get free map of world’s entertain-
ment.

Added to Areturus equipment deal
are Weston, Precision & Supreme test
equipnient, new p-b testers, Standard
Cash & Change register, & dealer’s neon
sign,

Contest with 12 awards totaling $500
secks data on unusual applieations of
standard instruments & control devices,
closes Nov. 15. Get data from /Insfrm-
mentation Contest, 1115 Wolfendale St.,
Pittshurgh, Penna.

Good promotion stunt of release of
dise by Dleston Synmiphony under Serge
Koussevitzky; timed to hit market when
saime selection “Lieut. Kiji”’, was heing
playved by Prof. K of the Symph at the
Stockbridge, Mass.,, Berkshire Music
Iestival?

A 4-pp. folder describes a number of
Philco sales helps, ranging from match
books & duplicators to shop coats & de-
calcomanias. Also included is folder
offering test equip’t at dealer rates.

CHANGES IN ADDRESSES

THE CALCATERRA SERVICE
moved to Millington, N. J., where Jos.
Caleaterra continues his publieity,
catalog & editorial work.

UNIVERSITY LABS moved factory
and sales offices to 195 Christie St.,
N.Y.C. Mfrs. of internally-folded air
column trumpets & p.nm. dynamic driver
units for P.A. work,

BELL SOUND SYSTEMS, INC,
moved factory & gen. offices to 1183
Essex Ave., Columbus, O. Mfrs. of P.A.
systems & intercommunicators, ete.

TILTON ELECTRIC CO., 20 East
36th St., N.Y.C., now exclusive distribu-
tors of Transducer Corp. of America’s
“Bullet Type” mikes.

AUDIO DEVELOPMENT CO,
moved factory to 123 DBryvant Avenue
North, Minneapolis, Minn. Mfrs. of
sound, radio & television equipt.
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TELEVISION ACTIVITY INCREASES

New Co. Formed — Remote Viewer — Course Offered — Zworykin
Improvement — Month of Broadcasts

Healthy signs in any business are
rush of outsiders to become insiders,
formation of new cos.

One such new co. is Television Sales
& Serviee Corp., which plans to handle
telly bestg & receiving equipt.

Directors are Attorney Jas. Bennett,
Thos. V. Malley & Max Gilbert.

Stock issue is only 1,000 shares, so
this looks more like a real business than
a promotion.

Kinet a Remote Video Unit

One apparently practical idea made
its appearance last month—the Kinet,
of American Television Corp. This is a
separate unit 10 x 10 x 34 in., contain-
ing a 5-in. C-R tube & power pack, It
is operable at a point remote from the
set. Intended to be sold as part of one
ATC console, it might be adapted to
give video in every room from a single

receiver. Image, viewed via mirror &
lens, appears 6x 7% in.
Whether unit is patented or even

patentable is unknown, as co. ignores
requests for patent information insofar
as it relates to television.

Press agent E. F. Nathenson asserts
line now has 4 models, priced from
$125-$395 & guaranteed against obso-
lescence for yr. He avers that all stores
which demonstrated ATC sets will
handle them in Fall or Winter, except

MONTHLY BIO

SAM M. HARPER

After graduation from Carnegie Tech, Sam sow

service in France, as a Sgqt. of the Signal Corps;
was also at Coamp Vail, N. J. Out of the Army,
he became line foreman for Metro Electric in Chi,,
then took charge of final tests for Mojestic, later
switching to Asst. Supt. of Household Utilities, In
32, he joined Clough-Brengle as Chi. Rep., coming
to N.Y. for same co. in '36 as Eastern Rep. He's
Turner Mike rep., too. Just back from Pennsy tour,
Sam reports jobber optimism high for post-Labor
Day boom, based on present upturn (best biz in
60 days}. Lots of interest in test equip't, with better
grade mdse. leading. At least Sam says so.
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Wanamaker, & Abraham & Strauss,

which are off the NBC xmtr beam. He |

says stock sale 1s geing good, with many
biggies buying. Co. is inc, for 1,000,000
shares.

N. Y. Television Tests

RCA television xmtr opened in late
Aug. for serics of field tests. Lest any

optimistic reader get overenthusiastic, |

engineers announced that they did not
contemiplate running station for more
than mo. before shutting down to do
further experimental work.

Television Course Started

RCA Institute, of N.Y.C,, recognizes
either the imminence of television or
that the general interest in it has made
courses salahle, At all events, the Inst.
has announced a course in telly, for fall
semester. Price, $870, payable weekly.

Novices will have to take 2 yrs. in day
schoo! or 5 in night school; studes with
radio training can take shorter course.

(Continued on paye 308)

OFF THE PRESS

CAT. SHEET 28A. Nash Radio Prod-
uets Co., 5437 Lisctte Ave, St. Louis,
Mo.
[.ube,” to relieve surface tension on rec-
ords & reduce scratch noise. Pkgs., 2
0z., 8 oz, & gal. One application said
to be okay for 50 playings. Sheet on
request from mftr.

WHAT'S NEW. 8 pp. Western Adv,
Agency, 35 E. Wacker Drive, Chicago,
Ill. Promotional & educational data on
new items in clients’ lines, together with
news, diagrams & pictures. Sent free if
request is written on business letter-
head.

1938 WARRANTY LABOR SERV-
ICE
Automobile Radio Corp., Phila., Pa. De-
fines terms. outlines policy, gives codes,
instructions & tips.

(Continued on page 310)

Describes new product, “Record- |

BIZ OPPS

There’s business for those who will
take the trouble to go after 1. Here are
2 chances. Are thev in your line?

From England comes this re-
quest :—*‘1 want to get in touch with
an exporter who can send me about
a dozen or so second-hand car-radios
at the lowest price possible, as 1
have a good prospeetive eash market
for them.”

If any RTD reader wants fto con-
tact this shop, uddress Box AAS5, c/o
Radio-Craft.

Also English:—“We are interested
in purchasing radio & electrical sur-
plus goods of all descriptions, &
would be pleased if you can put us
in contact with any firms who have
any for disposal.”

If any RTD reader wants to con-
tact this shop, address Box AA6, c/o
Radio-Craft.

$’s & N*’s

BlZ BOOMING?: First increase in
radio biz since Nov., 37 was shown by
I'ed. radio excise tax in June, '38—up
124¢ over June, "37, to $448,882.61. Up-
turn in offing, though 1st 4 of ’38 was
31.5% below '37 period by same figs. For
yr. ending 6/30/38, drop was 13.4%
from '37, tax receipts showed. This was
million below Treasury estimates, made
when econtinuation of tax wuas con-
sidered. Collections in July were 29.6%

below preceding year, however, and
327 helow preceding month.
EXPORTS DOWN :—Govt. reports

show radio export biz down 14.5% for
vear ending June 30, as compared with

| ’87—though that vear was all-time high.
| (It beat ’36 by alinost $1,000,000.) The

HANDBOOK. 16 pp. Transitone |

l

837’38  fig. was $27,062/445 Xmtrs.
were up 32.8%; receivers down 23.1%
in no. & 22.89% in value; tubes down
19.5% in no. & 19.3% in value.

RURAL RADIO:—A Phileo-made
survey of over 200,000 electrified farms
showed 93.7% have radios. Of these,
12.1% were under 1 yr. old; 1-2 yrs,
31%; 3-5 yrs, 2519 ; over 6 yrs.

(Continued on puge 310)

GOVERNMENT IN RADIO

Many words have Dbeen spilt about
Gov't entry into radio. Conservatives,
with bated breath, have awaited open-
ing of Fed. sta. in Washington, to sup-
ply programs to networks; of rumored
s-w stas. supplving info to S. Amer.
Conservatives tremble lest these propa-
gandize too much; liberals lest they do
so insufficiently.

Few, outside of bestg. biz, realize gov’t
is now heavily in radio. WPA shows are

RADIO-CRAFT -~

on 9 loeal stas. in N.Y., for example,
including outlets of the 1 nati. nets.
Similar eonditions throughout country.
Of dozen shows, but one is propaganda
(that one boosts Aceident Prevention);
balanee about evenly divided between
entertainment & education. Also, many
cabinet officers & bureau heads give
frequent spiels. Thus far these have
brought neither Communism nor Fac-
ism; neither Prosperity nor Collapse.

NOVEMBER,
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“SIGNAL-TEST" System of TROUBLE-SHOOTING

A system of testing and suitable test equipment have been evolved to permit
checking receiver performance with the incoming signal as the basis.

PART I

AST month we described how to use
the Chanalyzer--new high-speed test
instrument-—in applying the “signal-
test” system of servicing to detect and

localize faulty operation of radio receivers.
Instead of depending upon tests of “static”
conditions in a defective radio receiver—
tube terminal voltages. constants of com-
ponents, continuity of circuits, etc.—a “dy-
namic” or action test of the receiver is
made; the idea is that, if the signal (radio
program, and so-on) ceases or varies from
normal at any point in a receiver, then
that point is where you should logically
start to look for the trouble. Only after hav-
ing thus first localized the trouble by test-
ing the circuit under as nearly normal op-
evating conditions as possible, is the second
step of checking on voltages, values, etc., in
order.

Let us now continue with the description
of the component elements of the Chanalyst
—the servicing instrument which has been
designed to meet the individual requirements
of the “signal-test” system of trouble-
shooting—and its schematic circuit (shown
on following page).

R.F.-I.F. CHANNEL (Cont'd.}

The R.F.-LF. channel is resonated to the
frequency of the R.F. or the I.F. circuit
and it is possible to check the presence or
absence of these signals, the level of the
signal, and its character. The latter can be
fed to a pair of headphones or to an oscil-
loscope if so desired. The indicator connect-
ed to this and the oscillator and A.F.
channels operates upon the rectified signal
picked up in these channels. In the case of
the R.F.-LF. channcl, the rectitied signal
can be fed to earphones for aural observa-
tion; or to an oscilloscope for visual ob-
servation. The piek-up channe! is free
from distortion, hence a signal aurally or
visually observed has the character of the
signal (that is, swhether it is intermittent,
clear, mushy, with strong hum, etc.) at the
point in the receiver (where R.F. or LF.
currents flow) where the probe is placed.

The output of the A.F. channel. unrecti-
fied. can be fed to earphones or to an oscil-
lescope for visual observation. As in the
case of the previous channels, the level as
well as the character of the signal can be
established. Like the other channels, the
A.F. signal can be picked up any place in
the A.F. system. Thus it is possible to check
for the output of phase inverter tubes to
see that the input to the output push-pull
tubes is equal. The same upplies to voltages
across the sections of push-pull trans-
formers. cte.

The design of the voltmeter is such that
it can be connected anywhere in the receiver
circuit and it will indicute the proper polar-
ity of the circuit without switching leads.
Also. it can be connected to any peint in
the tuned circuits where a D.C. voltage
exists without interfering with the signal
in the circuit. For example, it can be con-
nected to the control-grid of the R.F. mixer,
or L.F. tubes to indicate the A.V.C. voltage,
and as the receiver is tuned or the test
oscillator tuning varied so as to vary the
signal passing through the receiver, and so
the A.V.C. voltage, the meter will indicate

RADIO-CRAFT for
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Fig. 4. The controls shown in photo, Fig. A, last month, are here identified.

the simultaneous variation in A.V.C. volt-
age at the control-grid of the tube being
checked.

THE "WATTAGE" INDICATOR

The “wattage” (watts power) indicator
channel is an important part of the system
because, when used in conjunction with a
test of the highest D.C. voltage in the re-
ceiver. as for example the voltage upon the
plate or screen-grid of the output tube, it
will tmmediately indicate the type of trouble
in the event of a condition which loads the
power supply, thereby increasing the watts
consumption of the receiver. This “*watt-
age” indicator is calibrated from 25 to 250
watts and is automatically brought into the
circuit when the receiver is placed on test.
Any abnormal or subnormal watts in-
dication when combined with the D.C. volt-
age available from the power supply, imme-
diately supplies definite information rela-
tive to the tvpe of trouble in the receiver
and whether or not a further test is possible.

Space does not permit of a resumé of
what ean be done with a system of trouble
leealization of this type, but if you appre-
ciate the significance of bheing able to check
the signal in any point in the receiver, you
will readily realize the case with which a
defect can be located. Tn all cases where a
test is possible, a signal is fed into the
antenna ¢ircuit from any inexpensive test
oscillator. If the receiver is “dead.” the
signal is traced to the point where it “dies”
in the receiver. If the sensitivity is low, the
signal is checked from stage to stage, from
winding te winding, and observation made
of the increase in signal strength as pro-
gress is made through the receiver. Simul-
taneously with these signal tests are made
voltage tests in any place that is suspected:
none of these voltage tests impair the
operation of the receiver.

CIRCUIT IDENTIFICATION

Details whiech will make it more con-
venient to identify the various circuits of
the complete schematic circuit of the Chan-

1938

alyzer shown on the following page now
follow. This diagram fulfills the require-
ments of (1) Universal Application; (2)
Positive Identification; and, (3) Speed of
Operation, as required in order to make
the new test procedure practicable.

{Unless otherwise specitied, all the re-
sistors shown in the diagram, Fig. 5, are
% -watt units; and the condensers, 500 V.
in miea. 400 V. in tubular, and 450 V. D.C.
in dry-electrolytic tvpes. Note that all other
available information appears in the dia-
gram or its caption.)

RADIO AND INTERMEDIATE-FREQUENCY

CHANNEL

Il to l-;uFive tubes are employed in

4 the R.F.-I.F. channel; 3 as
high-gain tuned amplifiers, the 4ith as a
diode rectifier, and the 5th as an electron-
ray indicator.

The amplifier covers 3 frequency hands:
600 ke. to 1.700 ke.; 240 ke. to 630 kc., and
95 ke. to 260 ke., the amplification being
substantially flat over each band. The input-
circuit is calibrated. thereby making the
channel suitable for gain measurements.

A jack in the indicator circuit permits
the output of the amplifier to be fed to
headphones or an oscilloscope so that the
signal can he heard or its waveform exam-
ined. The rectifier circuit is so designed that
the output depends upon the carrier voltage
and not the modulation component; there-
fore the indication does not depend on the
percentage of modulation of the input
signal.

OSCILLATOR CHANNEL

', rar+ The oscillator channel em-
Véi1o¥ '(g(‘—ploys 3 tubes: a tuned am-
plifier. a diode rectifier and the electron-
ray indicator.

Coverage of oscillator operation extends
as high as 70 megacycles. The tuned ampli-
tier used in the channel operates over 3
frequency bands: 600 ke, to 1,700 ke.; 1,650

(Circuit on following page;
text continued on page 314)
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QUALITY

at LOWEST PRICES

Positively

Checks Radio

i | JOLT-OHM- MILLIAMMETERS

Recommenda-

tions of
Tube Engineers.

Model 737

Model 735
ONLY $9.30

$10.80

$21.60

® Separnte I'late Tests on
Diodes and Reetifiers

® Neon Short and Leakage

3
& %
[T T LT

Tests. ey -: ;:-. .: |

® Rallast Tube Continuity Test. Ao s e oL f ]
® Uses Attractive Triplett Direet Reading Instrument 3 in. size. = '{) <

(GOOD-RAD} Senle, L LT ]
® Line Voltuye Adjustment Model 736 ) (-5
® New Improved Low Loss Switeh L TU ™
Comiplete in uftractive, sturdy quartered-onk case; suitable for A.C.-D.C. Tester
counter or portable use. Sloping etched panel of silver and black $12.00 Net

MODEL 431 checks ull receiving tubes. (No ballast test). Tester
uses dependable Remldrite Meter. Quartered-onk case same $-| S 90
as for Model 432. Dealer Price .... AP : .

COMBINATION
TESTERS

Model 640-740
FREE POINT TESTER
and YOLT-OHM-
MILLIAMMETER

Only 528-35 net

Readrite-Ranger Combination Tersters are undoubtedly
the best buy in precision testers. Besides the above, com-

HANDY PRECISION POCKET TESTERS

MODEL 736. A.C. and D.C. Pocket Tcster Readings are: A.C_and
D.C. Volts 0-15-150-780 ; 1.C. at 1000 ohms per voit und A.C. at
400 ohms per voit: D.C. Millinmperes, 0-11%-15-150; Low Ohms. 14
to 1000 ; High Ohms, 0-100,000 at 11, vohis. External batteries muy
he used for higher resistance meuasurements. Jacks are arranged
to facilitate ease of operation. Has Triplett instrument.

The sturdy molded case has rounded eorners: Size, 3-1/16" x 5-7/8"
x 2-1/8". Attractive silver and black panel. All accessories includ-
ing teat leads, allimator elips, and instructions are inchuded.

MODEL 737 D.C. readings only-— runses are: D.C, Volts
0-15-150-750 at 1000 ohms per volt: D.C. Millinmperes 0-114-15-
150;: Low Ohm " to 1000: High Ohms 0-100.000 at 114 volts.

External batterics ean be used for higher re-
sistance measurements. Has Triplett instrument

Hrih ; " Instruments with Case same as Model 736. Furnished with com-
binations may be had as follows: BEWAREI' out jewels! c:,,., plete accossorie

12-510 Tube ; E . o f roslon soon leads to gress In-
;V'lg(;] 442:510 Tube Tester and Siznal Generato 2-’;,-:15; aceuraties. Don't buy from nic- MODEL 735 ranges same as for Model 737 but

YT : . tures alone. Sec your jobber. Get operation is simplified by handy selector switch.
Model 442-740 Tube Tester and Volt-Ohm-Millinmmeter, his recommendation. His experi Has Triplett instrument. Furnished with com-
Dealer I'rice . $36.90 ence of years in the business nlus plete accessories.

a thorough knowledge of instru-

Model 540-740 Signal Generator and Volt-Ohm-Milliam- ments is a safeguard for you.
meter, Dealer Pricc . - : $37.50 |

SEE YOUR JOBBER . . . . SEND FOR COMPLETE CATALOG

memeescccccccccccccssesescesscssccs s e a e,

READRITE METER WORKS [
1116 College Avenue, Bluffton, Ohio 1
I'lease send me more information on :
3 Maodel 432 Model 640-710 I am also interested in ....,..,, 1

1

................................ 1

1

Name . o Ml g A A s A g, Y 1
TESTERS ‘METERS Address . P T I R TP e e T . :
CilP v bimss b e 5 abibagAp SUte & abde s .faaees :
- - - - - - - - - - - - . e
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NG YOU NEED Tg
v S
s /75 COMPLETe/ g S

MODERN RADIG
SERVICING
A

Here iy your training in modern radio n-nnee work—eom.
plete in big. tonvenient volume!

tearn khe MOST-UP-TO-DATE b
ysed today by the most successful sepvicing organizations
in the couftry. Explaing ail about the use of the test
indtrumeénts. How to 3P0t et troubles,
pa:rl etc., etc, L
ing presented to you in
1anguage” assisted by a wealth ot litustrations.
at home in spare-time—then put it to work in your
shop and watch_the e"eel upon your income! THE MORE
YOU LEARN, MORE YOU EARN—and Ghirardi I8

casy-to-unders

the “‘man to ‘teach itl This book is a _'‘must for every

man in the servicing business. Don't put it off_fill

out _the coupon and mail TODAY! Mcm:v BACK GUAR-

ANTEE!

TEST EQUIPMENT TROUBLE-
rng{e- of ‘ﬂu-ory. SHOOTING

deseriptions of  com- -

mereial  instrimedts, f';;.":n_::’:f:" I“'”."l:'éf,:’i

Slugrams, etc. down  all types of

aifferent recciver

HEPAIHING e ubiles

184  pagfes new

tizie- saving mo(hodp AYC and QAVEC

f.n superhet-  align Serviclnf  of  these
. Interference ciricky’” cireulit
(‘llminmlnn e, ete. n}mu- clear and sim
e
SRESK: LPROBLEMS CAR-RADLO
Compliete 116-page
2Bl bages on  Serve section coveriing every
iebgr All-Wave sets: hase of autiradio

High-Fidellty  setsl
Selling  Service, eic.
1300 PAGES

Installation and serv-
ing.

706 ILLUS.
Radio & Technical Pub.
fishing Co., 5 Astor
Plﬂco‘ New York., Dept.
RC. 5

»et this Mint of Knowledge ¥oyy

Tlere 1= S4 gn
for my L \I(H)P HN I{A [y
liere

ihe !lpm'ial (‘nmh n umn
1he .lln- bk, Lhe

e\v RAI'IIO TI(OU
IL\ HANDHOOK

M-mu-:ss
CITY

csense 8 TE.
Plense send frec it
erature.

Be sure to read

the CLASSIFIED SECTION

|
I which appears on page 316 of this issue

HAMMARLUND
27th YEAR

RADIO CATALOG

1439 catalog containing complete

New
line of reeeiving and transmitting
parts for the amateur and experi-
menter. Contains o wenlth of technical
data. drawings. curves. and illustra-
tions. Write Dept. RC-11 for your cop¥.

HAMMARLUND MFG. CO., INC.
424-438 West 33rd Street, New York
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TELEVISION—
GOES TO HIGH SCHOOL

(Continued from page 270)

How could education assist in developing
television? Here is the theory held by
Walter J. W. Schiebel, prineipal of Dallas
Technieal High School: “If there were only
10 high schools in the entire United States
teaching a eourse in television, possibly 100
voung men endeavoring to find a place in
the professional world would become inter-
ested cnough to continue study, and who
knows, one of those men might be another
Edison in the world of television.” It is
said that genius comes in every generation.

“With high schools throughout the nation
teaching television. it would be only a few
short vears before the vounger generation
would become television conscious,” Prin-
cipal Schiebel pointed out.

The Dallas high school students have
learned that the operation of television is
a relatively simple one. The transmitting
set consists mainly of a bright lamp flashed
upon a subject, a man for instance. Phote-
electric cells record the light and dark see-
tions of the man’s face through a rapidly
revolving disc, known as the scanning disc,
changing the light energy into electrical

pulsations which are sent out in radio
waves.
Students learn that the receiving set

picks up the pulsation and sends it through
another scanning disc synchrenized with
that of the transmitter. The pulsation is
recorded dark or light in a neon glow tube,
in accordance with the other machine, which
is constantly “picturing” the image of the
man. The eqguipment shown in the photos
is of the low-fidelity, mechanical-scanning
type, and serves well to introduce heginners
to the subject.

However, television is not ready for the
general market. There are a number of
technical problems which must be solved-
prohlems that will be overcome by men who
are now only school boys. Therefore, it
might be well to predict that the wyouth
now in high school will be among the first
to realize that the dayv ol television is
actually at hand.

THE RADIO MONTH
IN REVIEW
TELEVISION
(Continued from page 262)

scheduled to go on the air from the Amer-

ican House in Berlin, Germany, starting
Oct. 1.
Suggests Marshall Wilder: “A recom-

mended television transmission 1 feel would
be 2 hours on the air and 2 hours off,

dayvs per week. In this way the best in-
terests of all concerned would be served.”

In Germany, successful television has
heen accomplished over wires——-the “7Tele-
“isaphone,” The Wirelese Warld (England)
culls it—by amplifying the program as an
intermediute frequency of 4.5 megacycles!
Clever? This elininates the need for
coaxial eable. An infra-red flying spot is
used to secure the requisite 441-line scan.

Private German manufacturers of tele-
vision equipment are getling considerable
finanecial aid in carrying on their develop-
ment work (evenr though until Oct. 1 there
never was any tegular television trans-
missions) as a vesult of large purchases of
commercial television receivers by the
Government.

NOVEMBER,
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Shovttrs HANDBOOK
¢Wﬂmd‘ @m

Once more Ghirardi has chckrd' N-s new type of Mand-
book for radio service men is the greah‘ll ““SPEEDER-
UPPER'' you ever saw! Here he qwes you dope you need
every day 0 your Shop—Case MHistorles of nearly every
set made. .’s. alignment instructions, and loads of
other equally v:luable and practical reference data. What's
more, he gives it to you in handsome Fabrikoid-bound
manual form, specially arranged for QUICK-FIND USE.
It duplicates no other service manual—it's the ONLY one
containing this mass of freshly coempiled, up-to- the- min.
ute factory-checked material You'll want a copy imme-
diately—for 1t will pay for itself almost at once! Mo rlsll
with our MONEY-BACK GUARANTEE back of you.

tear out that coupon and GET IT MAILED RIGHT NOW'

CASE HISTORIES I.-F. PEAKS
Trouble symptoms and Over 12,000 listings
retedies for wel for 1l|unmr||l of all
2 n()o wl-i compiled superhels oly kel

service new. including 1930
rucor«ln models anid “orphans’
AUTO-RADIO OTHER DATA

Gear Ratlos and Dial
Direstions of ‘Tuning
Contrals of all sels
1 hlnllallon and -

’l‘roul-le Shunl.ln,_v
Chirts:
corilers.

Iulermmmu

luitio em  Datn Trade D
for nll Special :nul over
Interfers Flimina-. ot harts  aml
tion  Inst lons  for u.m,,u. on Tuhen Fil-
over moidels ransformers,
Electrical w Dia Itesistors,
Brenis ll\|A Culor Codes. ctc.
OVER 500 PP, Standard Manual Size (8rz2 % 11)

Radio & 'I’l.‘:hnlczl Pub
lishing Ca., 495 stor
Place, New York.. D(-m
RC-118

O lere i8 $3 (33.50 foreiRn) for my
copy of RADIO 'IllOUBLh SIHOOTER'S
uA\nuOOh
50 (%7 form

mo "Spm-lnr
’rlr‘e"

AME
M‘IIHIZSS
CITY
‘. P}cnc send trus Ill-

Get a Beautitul Desk Lamp Absclutely
FREE !
Complete details as to how it is possible to
get a beautiful desk lamp free appears on
page 313 of this issue. TURN TO THE
ANNOUNCEMENT NOw!

AZINGLY
SIMPLE/

Only 4 standard types of

Amperite AC-DC Regulators
will replace 90% (over 100 types} of
AC-DC Bollast Tubes now in use!

WRITE FOR CHART AR.

New Low Price $1.00 List

AMPERITE@ 561 BROADWAY. N. Y.

AMPERIT

mr
AUTOMATIC
REGULATORS
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" SUPERIOR PRESENTS 5 INSTRUMENTS )

from its NEW 1100 series!l1! Never before has Superior
offered so much for so littlel Always the Best Buy in the
Instrument Field, Superior in this new 1100 series gives
you even more value! We have incorporated many refine-

u

ments, many new features all proven to be sound
and practical. We urge you to read the descriptions below
carefully; see how these instruments fit your needs. Buy
direct from manufacturer and save 50%.

J

THE NEW MODEL 1110-S
A.C. - D.C. VOLT OHM MILLIAMMETER

A Midget in Size - A Giant in Performance

MODEL
o-$

precision

Features modern 0-1 d'Arsonval type meter, resistors, neat

etched punel housed in new striped fabricoid case.
SPECIFICATIONS:

0-1.5 wolts D.C. 0-500 ohms......500-500,000 ohms. 0-15 volts A.C.

0-15 wvolts D.C. 0-1 ma. D.C. 0-40 volts A.C.

0-25 wvelts D.C. 0-10 ma. D.C. 0-75 walts A.C.

0-75 volts D.C. 0-100 ma. D.C. 0-200 volts A.C.

0-500 volts D.C. 0-500 ma. D.C. 0-1200 volts A.C.

Model 1110-S supplied complete with batteries, test lends and
instructions. Size: 814" x 57 x 3% . Shipping weight, 5%
pounds. Qur net price. .

5785

THE
NEW

1130-3

Signal
Generator
with

Audio
Frequen-
cies

SPECIFICATIONS:

1. Combination IL.IF. and Audlo Signal Generator. .. 100 ke 10 100 Me. AF.
All Trlveet reacdi all by fromt Datel switehinig, 20 RO and ALF
output  fndependentiy obtalnable with A (auy frequeney) maodunlating 1K,
3. Accuracy is whthin 1% on [.F. Renadeast b 3 2% on higher freanvneles.
s bandss 1000 400, 1o, 5000, gnd 500 eyeles. 5. Glant
a on. direct-reading dial. 6. Condenser und other leakages tested (0

Lon egoluns. 7. All services an 90-130 volts A or DG (any [freyuency).

Momlel 1130-S comes complete with tubes. test leads, earrying
handle. instructions. Size 127 x 9" x 61" Shipping weight
15 pounds. Our net price. 1

$'"85

THE NEW MODEL 1150-$
SUPER-ALLMETER

Featuring the New Sloping Panel

-

A genuine achievement! Fur accurate and rapid
measurements. Note the following features: A.C.
and D.C. Volts. A.C. and D.C. currents. Resist-

ance. Capacity. Inductance. Decibels. Walts.
SPECIFICATIONS:

D.C. Voltage: 0-15. 0-150, 0-T30 volts D.C.

A.C. Voltage: 0-13, 0-130, 0-730 voltzs A.C.

D.C. Current: 0-1I. 5, 6-150. 0-350 ma. D.C.

A.C. Current: 0:135. 0-130. 0750 ma. A.C.

2 Resistance Hanges: D-Sn ohms

S megoluins
High and Low Chapaclty Scales: 0000
10 2 nf

to 1 mfd. and .05

THE NEW MODEL 1180-S

SET TESTER

A Complete Laboratory
All in One Unit!

Featuring Qur New Type Sloping Panel for
Precise and Rapid Servicing

THE NEW MODEL 1140-S

TUBE TESTER

A really moilern tube tester contorming to
all standards of good engin.erink practice.
Utilizes « 3" d'Arsonval type meler with
calibrated seale. Furnished in a sturdy black
caxe with sloping panel for easy operation.
RRemovable cover and carrying handle for
either portable or counter use.
SPECIFICATIONS:
1. Tems all 1. 5. 8. 7. L. and octal base tubes,

F : dlndes

a. !I?elsll‘;‘lhll; the sell-estahlished emission method
for fube aquality. directly rcad on Ihe GOOD?
TAD sexle of the meter.

2. Affords sepurate heon tost for leakage and shorta
butween elentent s.

4. Al services performed by the use nf only flve

eontrols a1 maximum, amd many tests do nat

require working all the contrals

Supplied with Instruetlons and reference tahle so

&

¥ li)”l-'ml-“"l"qtp-f"l'i}ol'ln *'11_9- 10 1o +38. -10 to thal the Wlameni vnltage and emission measuring
‘:'_' :}"" anee 0 enrles rontrols mis pronerly set for the ennmerated
ates . q Let, whienh dneludes all tubes
: i ' . . TR R . b ' lany  Eist of  tube i
Rased on 6 mw. at 0 D15 00 wluns, G600 10 GO0 roipplaie testing lanoralogy anln oneRunittiGan, commnnly enenumterad In serviving

Utllizes new 43" sanare 0-1 d Arsenval type meter with
precision Teststors Jumsed In onr newly alevised sloplhg
1

casc for rapi el - aerviehoe

heresich,
panéel

for

ciffvations read the deseription
Cones  honsed at

[LLEN

of lon these tnalels 6. Waorks on D0-120 1olts A.C. 60 cxcle

uridy. hlack case with y o i ;
rapld and sinipic  measuréments. Moxie) 11d0-%  conies mnu_nlnh with lnf-rrucdq..g
tahular charts, instructions and tabular duta for every Known recelving typo

Model 1150 supplied enmplete with 1est a for every known of tnwe as well a8 mahy transmit

leads. tahwlar charts amd insiguetions s 85 R oanaluding s 85 ting  types. S g weight 10 s 85
Size 107 x 7147 x 41,7 shipping welght R;‘:'f:,‘,, [.',l:‘: pounes, size 107 X TH" x 44

8 pounds. Our net price . Our net Our pet prive .

Model 1130-A DPortulile carrying cover nr " Mode! 1140 A with Portable

5¢ adaitional. Mode! 1180-A for Portable Cover, nded 95¢. Cover The addilional

( SUPERIOR INSTRUMENT CO.

136 Liberty St., Depl. 1138
NEW YORK, N. Y.
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INTERESTED IN

TELEVISION?

E IR e

-

/)
Sylvania announces cathode-ray
picture tube type 906

lF you are one of today's modern radio
men . . . this announcement will
prove of value to you.

Sylvania's new television tube, type 906.
has been especially designed for that
small-sized receiver you plan to build.
lts adaptable size——3" screen, over-all
length, 12”"—and the brilliance of its
image make this cathode-ray tube ideal
for your needs. And of course, type 906
is high in quality. like every other
Sylvania tube.

Send the coupon today for technical
data on this new tube. Hygrade Sylvania
Corporation, Emporium, Pennsylvania.
Also makers of famous Hygrade Lamp
Bulbs.

SYLVANIA

Set-Tested Radio Tubes

= e o em s e e o e e e e s o

HYGRADE SYLVANIA CORP.
Emporium. Pa. RC-118

Plezse send me technical data on television
tube t¥pe 906.

irealer O Serviceman

Amateur O Fxperimenter

Name of labber......... - — ]

o r o o ]

1
]
]
[}
[}
i
]
I
1
I
i
]
]
1
|
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DEVELOPMENTS INCREASE RADIO'S
VOCATIONAL APPEAL

{Countinued from pege 277)

requires the use of Auto Alarm Apparatus on
board U.S.A. ships. Two types of equipment
have been developed to meet the shipowners' de-
mands and the requirements of the Department
of Commerce. one by Mackuy Radio and ene by
RCA. The principle of automatic alarm signaling
as defined by this Conference is now accepted
by all the large shipping nations.

Anuther administrative act of importance is
the law passed by the Norwegian Storting. The
law makes it eompulsory for «ll ships above
1,600 tons to install radio appuaratus in advance
of October, 1987, instead of January, 193%, the
date previously given, It also compels all Nor-
weginn ships crossing the North Atlantic to be
fitted with radio, irrespective of tonnage, and
is a direct result of the usefulness of radio in
saving human lives as exemplified by the spec-
tacular rescues in the North Sea during the
unusually heavy storms experienced in the winter
of 1936-'37.

Communications with coustal eargo and pas-
senger ships, us well as trawlers, are being
handled muinly by radio telephony.

The tendency towards connections from radio
telephone installations on ships to land tele-
phone network is spreading. During 1937, the
following new coastal radiotelephone stations
were scheduled for regular service:

In Great Dritain—HHumber, Fleetwood and

In Norway—Tjomo, Kristiansand, Bergen and
two others;

in Sweden—Stockhoim, Gethenburg and Herno-
sand.

The earrier powers of the shore stations vary
from 250 watts to 2.000 watts. Crystal control
is employed on several of the new stations.

The use of radio uids to marine navigation
i» rapidly zpreading. New radio direction jinders
for small ships were introduced in the U.S.A.
by Maekay Radio and RCA. These direction
finders cover ships communication and marine
beacon bands.

Certain of these types of direction finders for
small ships introduced by the International
Marine Radio Company. [.td., London. and the
Murconi International Marine Company, Ltd.,
London, cover in addition the R0-200 meter bands.
This enubles the smaller cargo and pussenyer
ships, and especially trawlers. seal and iwhale
catchers, to take bearings on fixed and mobile
stations working within this new band.

In KEurope the use of medium-wave range
beacons to guide ships through narrow channels
is spreading. In Finland one such heacon has
been put into service at Grohara and another
is on order for Rodhamn. The beam has a
spreail of about 4° and results from the comlined
action of a Bellini-Tosi system of crossed loops
and a vertical antenna.

AVIATION RADIO

For communication purposes the tendeney is
to use higher-powered transmitters both on me-
dium- and shortwave bands. The reasons are 2-
fold: (1) a Detter signal strength is generally
required on both wavebands; and, (2) the air
transport companies wish to eliminate the 70
meter trailing aerial used extensively for the
medium-wave services.

The K.I.M.. the Duteh air transport company,
in 1937, introduced 200-watt equipments for me-
dium and short-wave telegraphy on their routes
to Batavia. On the European routes the medium
wave only i used. The Swedish Company.
A.B.A,, fitted Lorenz 150-watt equipments on
their new Douglas DC-3's, and it is understoud
that Imperial Airways is using powers of the
same order on airerafts serving the routes to
the Far East and South Africa.

Standard Telephones and Calbles, Ltd,, London,
has completed the development of radio-
telephone equipment for lighter aireraft. Crystal-
control of 4 fixed frequencies is used for both
the transmitter and receiver; and although the
output power is on the order of 3 watts the ranges
obtained. when working with a ground station
having an output power of 7 watts and similarly
controlled, are remarkable. Another notable fea-
ture of this set is its remote control system which
is electrical throughout. The weight is very low.

In the field of air navigation the following are
of special interest:

(a) The introduction of the “Z" and “sheet”
marker beacons along the radio routes in the

‘tJ.5.A. Frequencies of the order of
cycles are used.

(b) The acceptance of the Australian authori-
ties of a plan for using U.-8.W. frequencies for
range navigation as well as for blind appreach
heacons. This scheme was proposed by C, Lurenz,
A.G.. and demonstrations were carried out at
Essendon, Australia, by Standard Telephones
and Cables (Australasia), Ltd.

{¢) The installation and demonstration of the
Lorenz blind approach system at Indianapolis,
Indiana, U.S.A. The demonstration proved that
a practical system for this purpose exists.

75 mega-

The Lorenz systém is in extensive use in
Eurape where about 18 installations are com-
pleted and 11 are under construction. Outside of
Europe installations have been combleted or
are under construction at Tokyo, Mukden, In-
dianapolis, Buenos Aires, Cape Town and Mel-
bourne, as well as at 7 other aerodromes in
Australia.

Due to the crowding of airports in Great
Britain and other countries, Lorenz in 1937
introduced & new receiver having 3 spot fre-
quencies which may be rapidly selected. Thus
the pilot is enabled to choose the correct main
signal frequency of the rirport where he wishes
to land. The following main signal frequencies
were agreed upon at the conference of C.LN.A.
held in Paris in June 1937: 33,333, 35.333, and
36,333 ke.

Standard Telephones and Cables, Ltd,, London,
has developed for aireraft a blind approach
receiver, of the superheterodyne type. with 6
fixed frequencies. This receiver is highly selec-
tive.

New models of the R.C.5 Busignies Automatic
Radio eompass have been produced by Standard
Telephones and Cables, Ltd., London, and by
I.e Material Telephonique. Paris. The most im-
portant changes are (a) the extension of the fre-
auency range to include the band from 150 to
1,300 kc., thus enubling the pilot to take bear-
ings on broadeast stations in both bands, and
{b) improvements in the remote tuning control.

Experiments have been carried out with the
Simon automatic compass which depends for
its operation on 2 circuits having identical elec-
trical properties.

Stundard Telephones and Cables. Ltd.,, has
also completed the development of a small, hand-
operated. loop direction finder combined with a
“homing” course indicator. The loop is pro-
tected by a streamlined housing: and, due to
its small dimensions, the drag at any aireraft
speed employed today is negligible. The weight
and space reyuirements have been reduced to a
minimum, thus permitting its installation in
atreraft for itinerant fliers.

In France, the policy of using ground direec-
tion finders was adopted by the Air Ministry
some year: ago. In the spring of 1937. an order
for 24 Standard Adcock equipments, type
R.C.6-A, was placed for civil and military air-
ports.

In the field of ground direction finding sys-
tems, the Germian authorities also are proceeding
with the installation of “H”-type Auecock direc-
tion finders. The installation at WUanover, Ger-
many, has been completed and is reported to be
giving satisfactory results.

The Swedish Telegraph Administration in-
stalled a Stamlard Adcock direetion finder for
the Jonkoping airport, as a result of the success
of the 1936 installation at the Nerrkoping air-
port.

The Marconi Wireless Telegraph Co., Ltd.. in
1937, introduced a short-wave Adcock direction
finder. Its principal praetical use has been in
connection with the trial flights across the At-
lantic.

In the U.S.A., work of importance was carried
out during the wear on the elimination of statie
interference with radio reception. The solution
of this problem is of the greatest importance to
air line operators everywhere; and, with the
knowledge resulting from the fundamental
studies now completed. a satisfactory cure for
this type of interference may be obtained in the
near future.

TUBES

Progress in the thermionie tybe art was mainly
directed to improvements in existing types and
to the extension of the fregquéncy range over
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which tules can be made to operate. Increased
demund ned for operall at

high-f requen and mueh effort has been de-
voted to their devel pm !

. As 15 now well knowt
one of the reanirements for such tubes is that
the transit time «f the electrons in trnvelin
from ogne electrode 1n another must be shor

BBy careful design. the ranire «t which nesative-
grid 1riodes will continue to funetion has been
increased eonsiderably beyond the previously
eepted limits of s b Notable advance
in this dircction huve bheen achicved by the 1%
lelephane Laboratories, whete  megative-grid
trigdes hnve been oscillated at frequencics @
high as 1.500 megacyeles per second with an
output of 2 watts. These frenuencies have heen
m:ule possible by the use of doubie leads to grid

| annde. contrasting with the frecueney of
620 mepacyeles per sceond obtained by the W. F
3i6-A tube at an .mtput of 2 watts, Smuall ele--
trodes with extremely small separation are nscd
in the new tiuhes

Ity making use of the “micromesh’ principle
of construction, the Standard Telephone: ar
Cables Valve Laboratory, lLondon, has produeced
an indirectly-heated tube capable of #iving an
output of over 10 wutts at frequeney uf 230
megieveles. Althourh the frequencies so far at-
tained for this type of tule are far from thoze
recorded above, it is worthy of note that this
purticular tuhe is of such a size a: to make it
construction mueh simpler.

A watersenoled tube. the RCA <¥¥. far vhera-
tion at frequencie:s as high 300 megaeyeles,
was announced in 1935, This represents a con-
siderable advance in water-cooled tube technique
for high-frequeney operntion; and, although 1he
output at 300 megacyeles iz small, at 150 mexa-
cyeles 400 watts «an be ohtained.

Deveiopment of wide-band transmission sys-
tems places siringent requirements on the tube
1~ed. So far, advinces have heen miude by im
provements nlong more or less conventional lines
‘I'he principal aim for the initial atages of wide-
band amplities for repeater=. etc.. hux heen io
nroduce tubes having » high ratio of slope to
interelect rode capncity. In uldition. the outhu
tube must be eapable of delivering from 1 to §
watts into a compuariatively low resistanee. thus
placing considerable demands on eathode emis-
sion

Steady improvement continues in electronie
devices. such a3 televisi “iconoscope
“kinescope™” tubes. These eathede-ray methiad: of
pick.up and reproduetion. respectively, still hold
a predominant position

The size of the tubes used in rilio broadeast
stations continucs to increase. Whereas not man
yenrs ngo valves having peuk pawer outpuis of

40 kw. were almost unknown, he lile o
delivering peak powers of 100 kilowatts are now
in sucressful operidian. Lo Taboratod le
Muteriel Telephanigue. aris. huas developed a

tube. the tybe 3067-A. which has a power
handling ecapacity of 200 kw.. peak. These tibe
are of the "sealed-off" or hermanentijyerraciated
tvpe: and it s quire possible that still bisher
powered tubes of this type will be produced
High-powered tuhes of the coutinuously-eracunted
1ype are undergving trials. but it is not vet by
auy means certain that they will displace the
senled-otf types as higher powers are ealled-for.

There is a growing tendency to use tetrodes
and pentodes for transmission purposes. During
the vear, radiation-cooled pentoles with an annde
iliseipation of 1 kilowatt have become availuble,
and the development of water-covled tetrodes is
being actively earried out. Just hew far high-
power tetrmles will progress is problematical. but
the indicationa are that very larire tubes of thi
type may become available within the next few
years.

No owstanding developments in tubes far
radio  broadeast  receivers occurred inm 1935
Changes have been limited mainly to modifica-
tions of known tvpes. l'erhups the most note-
worthy feature was the rize to popularity of the
so-culled ~“beam™ tube (at the expeuse of the
conventi I pentode).

RADIO BROADCAST RECEIVERS
The past has been one without any
startling  innovations, the only marked feature
being the reneral adoption of at least ope shorte
wave hand in almost every receiver, Otherwise
the general trend of development has heen
toward implitieation of the controls which
have to be apernted by the listener and. par-
ticularly in the more expensive sets, an extension
of the funetinns earvied out hy automatie means.

(Continuned on puge 302)
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pages are crammed

with radio, camero

and applionce volyes

that sove me real

money. And shopping

at home sure saves me

plenty of time and Mgy ) .

trouble. You ought fo T m'?gg-sg:gglg s‘f.ﬂyl[g P
send for your copy R A

right away.

* n." ;-

O give vou an idea of what this big 'REE

catalog (just published) will mean to you,
we've listed at the left a few of the items it con-
tains. But this doesn’t tell you half the story.
There is, for example. the new television kit,
designed to “let you in” on things to come. give
you some practical experience with the radio
equipment of tomorrow. You'll want to see it
and youll be surprised at how lieele it costs.
There's the new ¢amera section fearuring all the
leading makes of cameras for amateur and pro-
fessional, as well as complete photo equipment
and supplies. There are tools and every conceis.
able elecerical appliance for home and workshop.
Here's a catalog chac’s value-packed from cover
to cover. Send for your FREE copy at once!
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Secret oé

TROUBLE-FREE
RESISTORS

It is a matter of record that nine
out of ten resistor breakdowns are
caused solely by failure of the
protective covering. either in its
job of keeping moisture from the
element. or in dissipating heat
properly.

... It is also a matter of record
that the outstanding popularity of
IRC Resistors results in no small
part from their perfection in this
respect. Hand in hand with en- i
gineering improvements inside of i
the resistors themselves. IRC has
pioneered and perfected BOTH
Molded phenolic insulation for ]
IRC BT Metallized Resistors and
other types. as well as the famous
Cement Coating for heavy duty
power wire wounds.

By whatever test you choose to
make—even boiling hot and freez- l
ing cold salt water immersion—
you'll find these IRC protective
coatings supreme, |

”ﬂey .S’tay pat”

INTERNATIONAL
RESISTANCE COMPANY

401 N. Broad St. Philadelphia. Pa.
In Canada. 187 Duchess St., Toroato, Oal.

RADIO-CRAFT

for NOVEMBER, 1938

BUILD THIS POCKET-SIZE 3-TUBE HEARING-AID

(Countinued front page 269)

pleted chassis is held in place against the
bottom of the case by 2 screws entering it
from the bottom.

Wiring is commenced by connection of
the filament circuits (Follow schematic dia-
gram, Fig. 1, or pictorial diagram, Fig. 2.).
Practically all of the remainder of the wir-
ing is done by use of the pigtails on the con-
densers and resistors. Spaghetti tubing of
small size should be used liberally to cover
all the bare leads.

Study the base diagrams (Fig. 3) of the
tubes carefully before any wiring is started.
Note that on the XV$§ type, the cap is the
plate connection, while on the XPD, the cap
is the triode grid. as in our American tubes.

It will be seen that the parts layout
chosen provides the most direet path
through the amplifier for the electrical

waves to travel. starting at the base of V1,
where the input grid is located, and ending
at the base of V3, where we find the output
plate.

After the filament wiring, the next cir-
cuit to tackle is that leading from the con-
trol-grid of VI to the diode plate of V3.
The units of this circuit run along the inside
end of the chassis beneuth the bases of V1

| and V3 affording the shortest possible path.

Note that the 0.002-mf. coupling condenser
from V1 to V2 is outside of the chassis at
the socket terminals of V2, while the
coupling condenser and associated resistors
between V2 and V3 are located between
these tubes physically, the condenser con-
necting from the plate cap of V2 to the grid
cap of V3.

Three flexible leads are required to con-
nect the batteries and these may he color
coded if desired to provide easy identitica-
tion, the “A=" and “B-" lead being common.
The filament dropping resistor may be be-
tween 3.5 and 5 ohms and is not at all
critical.

Upon completion and cheecking, the ampli-
fier should work right off, when the proper
aecessories have been connected. Sinee there
are no adjustments to make, improper oper-

ation can only mean poor components or
wrong connections, so use the best parts and
the greatest care throughout.
How the outfit is carried on the person is
a matter of individual preference and need
not be gone into here. (A suggested method
is illustrated in Fig. A.) Suflice it to say
that the various parts may be fustened to a
belt or they may be carried in a moderate-
size lady’s handbag, or in other ways that
will suggest themselves to the user.
LIST OF PARTS
Tubes
Two IHIVAC type XVS tubes;
One HIVAC type XPI) tube;
Three 11IVAC d4-prong Hyvac-tube wafer
sockets.
Resistors
Four [.Il.C. 10 megohm, %-W. resistors;

One [.R.C. 20 megohm, %-W. resistor;

One I.R.C. ! megohm, %-W. resistor;

Two [.12.C. 2 megohm, %-W. resistors;

Two 1.1t C. 0.15-megg., %-W. resistors;

Two IL.E.C. 0.5-meg., %&-W. resistors;

Two I.R.C. 30,000 ohm, '2-W. resistors.

Condensers

Three Solur 0.1-mf. 200 V. tubular conden-
sers;

Two Selar 0.25-mf. 200 V. tubular conden-
sers;

Four Selur 0.005-mf. mica condensers:

Two Solar 0.002-mf. mica econdensers:

One Solar 500 mmf. mica condensers.

Miscellaneous

One S.P.S.T. toggle switch;

One Carter 15,000-ohm inidget potentiom-
eter;

One I.R.C. 5-ohm wire-wound resistor:

Four phone tip jacks;

One Thor Radio Co. plastic case, 6% x 1%
x 3% ins. wide;

One Eveready No. X2 733, 45 V. battery;

One Eveready No. X2 722, 3 V. battery,
Most Radio mail order houses can supply

these items if properly identitied as to title

of article, issue {month) of Radio-Craft and

vear.

PLASTINE BOX
WiTH
HINGED COVER

116" THICK ALUMINUN
gﬁwbnsDSE.'SBv S LONG
L
/(BEFORE BENDING)

Fig. 4, Layout of main components and dimensions of the chassis and case.

BUILD THIS BEGINNER'S "BREADBOARD SPECIAL"

(Continued from page 281)

One
One

IRC earbon resistor, 2 megs., %-W_;

Micamold trimmer condenser, 100 mmf{.;

One Aerovox mica condenser, 100 mmf.;

One [lammarlund 6-prong isolantite socket,
type S-6;

One Sylvania type 1231 tube;

One Sylvaniea Special Octal
above tube;

Socket for

Please Say That You Saw It in RADIO-CRAFT

One 7-post binding-post strip;
One home-made baseboard;
Two knobs with pointers;
Miscellaneous hardware,

Most Radio mail order houses ean supply
these items if properly identified as to title
of article, issue (month) of Radio-Craft and
year.
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LATEST SIDELINE FOR
SERVICEMEN ELECTRIC
FENCE UNIT

(Continued from page 284)

Fig. 2A-—Condition of no-load on the
fence control unit. Note that the transient
voltage is many times greater than the
actual voltage produced on the secondary
of the transformer. The actual voltage of
about 150 volts correspends to the limited
excursions of the line, while the transient
voltage of about 1,100 volts is indicated by
the extended, peak lines.

Fig. 2B—Condition with fence control
unit loaded with equivalent 100,000-ohm
resistance. This corresponds to 5 miles of
well-insulated fence. Note that the transient
voltage has dropped, but is still about 500
volts. Stray harmonies of higher frequencies
are also present, but these are low in in-
tensity.

Fig. 2C—A 5,000-ohm resistor in output
circuit of the fence control. This condition
corresponds to a partial short caused by a
moist contact. Note that the transient volt-
age is missing, and the effective voltage
present is within the safe limits. The tran-
sient voltage is quickly reduced by a shorted
condition, but its presence is first felt as a
strong shock.

An inexpensive, non-synchrenous vibrator
may he used and this unit will operate con-
tinuously for years because of the low cur-
rent load placed on the contacts. The ecur-
rent consumption under no-load condition
is about 1/3-ampere, rising to about %-
ampere under shorted condition.

After the ferce is in use for a short period
of time the animals will learn to keep away
from the wire. In this manner the unit may
be shut off for days at a time conserving
the battery,

LIST OF PARTS
Ten feet battery cable;
One metal cabinet,;
Two battery clips;
One “on-off” toggle switeh;
One sub-panel Edison socket;
One %-watt neon bulb;
One 25,000-ohm, 1-watt resistor;
One 6-volt vibrator;
One fence control transformer;
One stand-off insulator;
One fahnestock clip;
One 4-prong baseboard socket.
This article has been prepared from data
supplied by courtesy of Allied Radio Corp.

EMERGENCY RADIO TRAILER
OF THE AMERICAN LEGION

{Continued from page 273)

The 20-line telephone switchboard, the
testboard, gas engine, generator, etec., are
carried in the rear end of the trailer; in-
side view shows the front end which car-
ries the radio equipment and Morse (line-
telegraph) set-up.

Qur American Legion Radio Club has
just received license and call W8SHO, and
we have applied for membership in the
A.AR.8. net. We will use the same equip-

ment as WANC, but we will then operate on |

the regular
and 3,520 ke.

Our station is operated each DMonday
night from 8 to 10 P.M. (now E.D.S.T.) and
we are very glad to contact amateur radio
stations on any frequency. Glad to send
QSL cards and appreciate all reception re-
ports. Glad to make special schedules.

Army net frequencies, 3,915
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How you can check any point in the

receiver, no matter what it may be.

simply by placing the proper probes
at the points under testl

How you can determine the existent

trouble. almost immediately. by merely

moving the probes from ome point to
anotherl

How you trace the passage of the sig-

nal through the receiver and establish

the points where signal exists. becomes
distorted, fades. dies. takes on hum. without
interfering with the normal operation of the
receiver!

How any and every check of the opera-
tion of the audio-frequency channel is
made with the use of a single probel

How the Electronic Voltmeter enables
you to measure all d-c voltages in any
| part of the receiver by the use of only

one probe in conjunction with a comman ground.

B

l SERVICE INSTRUMENTS, INC.

404 FOURTH AVENUE ¢« NEW YORK CITY

]
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l SEE i1 DEMONSTRATED TODAY
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Sensational Trouble-Shooting Instrument
Now Being Demonstrated By Your Jobber

How you can conduct any and every
test in the RF and IF channel, easily.
quickly and accuratelyl

See

How the oscillator channel is checked

by placing the proper probe in contact

with any portion of the oscillator tuned
circuit and resonating the channel to the fre.
quency of the signal being generated by the
oscillator.

How the Intermittent Problem is solved

with the Rider Chanalyst . .. How you

can, in effect, divide the receiver into
five separate sections, and dshinitely localize
the trouble as being in a certain part.

See
See

The multitude of other tests you can
conduct with the Rider Chanalyst. Itin-
volves no unknown principles of radiol

This sensational new instrument dem-
onstrated by your jobber.

JOHN F. RIDER

in whose Successiul
Servicing Labcra-
tories this revolu-
fionary instrument
was developed

L1173

16-PAGE
DESCRIPTIVE

BOOKLET
SENT ON REQUEST
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DIRECT TO YOU

A CLOSEOUT of One of America’s

Smartest Portable Radios . .

A SUPERHETERODYNE BATTERY REGEIVER |

REGULAR SELLING PRICE

83350

MODEL RC-1S COMPLETE WITH
TUBES AND BATTERIES.

one 0f nt”n! finest madels. s the ‘t o u.. ek | I( lonsed in a
ricoid case. with I ] e ® ® ALUTOMD-
LAWN PARTIE Ul TINGS . TIHI'S . Mll\E* \\D \IU r()lh'\l LES

the rekular set Is in Use,

cont

MDDEL RC-13.
5

wigl ax a reserve set while

It utilizes the Jullowing features
® R.C.A. Licensed ® Four high-efficiency. multl-purpose tubes eauvivalent to a I
@ Noise Supwression seven-tube set.
® Vernier Drive Dint ® Full Over-size Dynamic Speaker.
f ® Six Tuned Circuits for Sensitivity and Fidelity.
® No Aerial Necessar
%) Bt ”: el :: i ® Tyves of Tubes Used Are: IC?7G, 'O5GT. |F7G. IF3G. I
—— olume Contro ® Utilizes three 230N B’ Burgess Batteries. one 3F2H |
® ‘Weight, including batteries, 15, Ibs. A" Burgess Battery. ome 5360 *'C” Burgess Battery.

136 LIBERTY STREET
NEW YORK, N. Y.

EASTERN RADIO & TELEVISION CO.

Be sure to see this hig new catalog’

\ Ask your Jobber Get the ... ...
to show it to you equipment . ..
FREE EQUIPMENT

you need .. ..
Y . “?f MORE BUSINESS tondoriORE
\ PETTER BUSINESS

business . .
L ]

better business
this year . |
FREE with ..
purchases of
NATIONAL
UNION

Radio Tubes &
Condensers

NATIONAL UNION
RADIO CORP.

write NEWARK, NEW JERSEY |

RADIO ENGINEERINGI ELECTRIC EYES

RCA  Instltutes offer an futensive  course ur
hizh standand embraclng all plases of Radio
aml Television. j'raetical tralning with modern
equipment at New York amd Chicazo sehools

for
nearest

Distributor's

name

[w1-. can supply complete Electric Eye at low cost or
can supply relays. photo cells and other paris for any
Electric Fye device alse for Ihoto Klectric Burklar Alarms

Aso  specigllzed  eourses and  Home  Stady i

b8 A Mo at reasonahle Drices. Infra red ftilters for producing In-
[';‘0";*’";,7‘";;',9' No obligation™ Llun. Catalod | yigple light can he subplied at 25¢ cach. These are
Ol Pl | c6mms In dinmeter awd will fit oor standard light source.

| Speclat photo cicetrle devlces built for any purpose.
ELECTRONIC PRODUCTS CO., St. Charles, Ninois

Please Say That You Saw It in RapIO-CRAFT

RCA INSTITUTES, Inc.
A Radio Corporation of America Service
75 Variek St.. New York 1154 Merchandise Mart, Chieago
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DEVELOPMENTS INCREASE
RADIO'S VOCATIONAL
APPEAL

(Continued from page 299)

RADIO BROADCASTING [INCLUDING

SPEECH INPUT EQUIPMENT)

I'rogress im the field of radio broadeasting,
apart from television, was characterized not so
much by the announcement of new developments
as by the continucd and intensive apjdication of
existing technique to practical service.

In Europe the trend towards higher powers
continues to be mirked and. among other coun-
tries, Beigium, lleolland, Lithuania and Turkey
must be added to the list of eountries which
are either arranging for or actually installing
new stations of 100 kw. rating and upward. In
some instances cntirely new stations are pro-
vided. while in others it is a case of extending
an existing stution which the fortunate
assignee under the Lucerne Plan of an unshured
wavelength, the maximum exploitation of which
is most desirable. The extent to which this trend
towards high power has already made itself
feit is shown by the fact that about 1 in 7 of the
250 existing medium- and lengwave stations in
Europe and Northern Africa are now rated at
100 kw. or over, and about 1 in 4 at 50 kw. or
over, while 556 per eent huve a rating of not
less than 10 kw. In the United States, where
broadeasting does not receive tinancial support
from government sources, the use of high-power
stations is not so widespread; but transmitters
with outputs of 50 kw. are not uncommon and
manufacturers have in hand desigus for powers
up to 300 kw. (with WLW in Cincinnati now
operable with up to 700 kw.—Editor).

In Great Britain the British Broadeasting Cor-
poration have opened a new muedium-wiave ""Re-
wional”” station of 80-kw. rating at Stagshaw.
This station, which was supplied by Standard
Telephones and Cables, Ltd. {london). employs
the modern high-efficiency method of final-stage
class B modulation. A similar station is to be
erected at Start Point in South Devon,

The Iiritish liroadeasting Corporation has fur.
ther extended the utilization of synchronized
carrier operation and now has 3 groups of 2
stations and one of 3 stations operating on this
method, Individual tuning fork contrul of the
muster oscillator iz used at each station in a
group, the tuning fork being itself held in step
with a master fork to which it is connected
over the telephone cable nelwork.

The Norwegian Adniinistration has introduced
synchronized carrier operation for a group of
3 statiens anil contemplate further extensions of
the system. The locial oscillators are held in step
by periodic appliceation of a synchronizing signal
sent from the master stution over wire lines.

Shortwave long-distance broadeasting services
have recently assumed considerable importance
as may be gauged from the fact that therc are
already over 100 specifie wavelength assign-
nments for this purpose. liere again increase in
station power is very noticeable. There are now
some 30 statiens rated at 10 kw. or over.

At Daventry the British Broadcasting Corpora-
tion has udded 3 new transmitters for the
“Empire’ service, 2 being rated at 50 kw. car-
rier output at 22 megacycles. These 2 trans-
mitters were supplied by Standard Telephones
and Cables, L., London, and were brought into
service in time for the worldwide broadcasting of
the ceremonies at the Coronation of H.M., King
George V1. They are designed for rapid selec-
tion between 4 preset wavelengths, and operate
on the high-efficiency class B final-stage modula-
tion system. Another interesting feature is the
use of Tinverted” radio-frequency amplifiers.

A transmitter of similur type is now being
manufactured in Italy by Fabbrica Apparechia-
ture per Comunicazioni Elettriche, Milan, for
the Rome station of the E.LA.R. (Italian Broad-
casting Co.). It will have g rating of 100 kw.
This station will also have a second 100 kw. and
a 50 kw. transmitier, making 3 powerful short-
wave sets in all.

In Austria RAVAG will install a 50-kw. short-
wave stiation which will he manufactured by
Czeija Nissl and Company, Vienna. The 100-
kw. medium-wave station at Ankari, Turkey,
will be supplemented hy a 20-kw. shortwave
station, while Switzerland and other countries
are contemplating high-power shortwave trans-
mitters for similar service.

‘The provision of broadeasting service in India,
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under the aegis of *“All-India Radio’’, has now
been placed on a firm basis. The pluns provide
for services on medium wavelengths, for some
of the larger cities, and on short waveleniths
for general dissemination over the whale Pen-
insuia. A total of 13 stations has so far been
projected; of these, 8 will be on medinm wave-
lengths, serving the eities of Deihi, Luckuow
Lahore, Trichinopoly, Dacea, Madras, Bombay
and Caleuttn ; 4 will be on short wavelengths and
located at Delhi, M:adras, Bombay and Calcutta,
for regular transmissions: while still another
shortwave station. located at Delhi, will be used
fer special transmissions. 'I'he scheme incluile:
the existing medium-wave stations at Delhi (20
kw.), Bombay (1.5 kw.) and Caleutta (1.5 kw.).
The new medium-wave stations are to be of 5
kw. rating, while the :hortwave stations wil
be of about 10 kw. rating.

The Australian Goverument iz continuing its
plan of increasing the broadeasting service, and
4 new 10-kw. medium-wave tranzmitters are
being manufuacturcd by Standard Telephones and
Cubles (Australasia). 1.td. The number of class

B advertising stations has also been increased
amd several old staiions have been modernized.
ith Afriea has ordered the first 2 relay

stations planned to provide serviee to oullying
points not well served by the central stations.

The design of studio awl speech input eyuip-
ment can now be said he stabilized on the
basis of main power supply all amplifiers
except perhaps those immediately following the
microphone. In some cases the amplifiers use
indirectly-heated tubes, and euch amplifier has
its own A.C. power supply unit with rectitiers
for plate and grid upply; in other cases
directly-heated tubes are used with rectified A.C.
smoothed by floating batteries. this arrangement
having the alvantage of providing in itself an
cmergency supply system to care for short-
period interruption of the main supply system.
The carbon microphune has been almast wholly
replaced hy microphones of the electrodynamic
or ribbon pattern, and both directional and non-
directional types of microphone are now used.
Recorlling apparatus for either dise or tape is
usually installed as an essentinl part of the
equipment.

Following the improvements which have becn
made in recent vears in the transmission quali-
ties of telephone cable systems, the policy of
partial or complete centralization of studios has
been adopted almost universally. An example of
such centralizatinn is that of the Belgian In-
stitut National de Radiodiffusion. which has re-
cently placed an order with the Bell Telephone
Co.. Antwerp, for the complete eyuipment of a
group of 23 studios at the I.N.R. headquarters
in Brussels. The e¢quipment reanired uses in-
directly-heated tubes with individual amnplifier
power packs, and includes separate control posi-
tions for each of 21 studios, a large bank of
output and monitoring amplifiers and a record-
ing room, together with central control and dis-
tribution positions. Connection hetween the
various studins and control positions for pro-
gram, monitoring or contro! purposes. and their
connection the outgoing lines for distribution
to the stations serving the French and Flemish-
speaking zones of Relgium, as well as to the
shortwave station serving the Belgian Congo, ete.,
are all made through a special rotary automatic
exchange equipped with elaborate signaling and
interlocking circuits. An 80-db. amplifier signal-
to-noise ratio is specified. together with a 100-db.
signal-to-crosstalk ratio.

A few years ago the “relaying’ of a program
front one country to another was an exceptional
event. Today it is commaenplace, and concerts,
observers' reports and items of special interest
are every week passed over the international
telephone network to be broadeast as a matter
of routine in some country other than that in
which the item originated. In the broadcasting
of the Coronation ceremony of H.M., King
George VI, however, the yeur witnessed a relay
of unusual magnitade. in which the broadeasting
authorities of no fewer than 20 Jifferent coun-
tries relayed the program directly from London
through their own stations.

ROSS A. HULL—DEAD

As we go to press we hear of the untimely
death of QST Editor Ross A. Hull. Mr. Hull was
electrocuted accidentally while experimenting
with high-voltage radio apparatus at his home.
The entire radio fraternity mourns a great
editor and true exnherimenter.
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. LOW PRICES!
€2 THEM IN ALLIED'S NEW CATALOG

Dealers! See the sensationi] new value-
giving Knight Radios in ALLIED's giant
1939 Catalog! 62 new models with new ad-
vanced features, new beauty, finer tone, and
better performance—as low as $6.95! 4 to
16 tube models—new ''Tiny Knights™, new
low-drain 114 volt battery sets, new push-
button models, new AC, AC-DC, 32 volt, and
autoe receivers—all backed by Radio's
Strongest Guarantee ! See the money-making
Knight phono-radios, phonographs, and rec-
ord players—all priced remarkably Jow
to bring you greater savings and bigger
profits. Also. HKadio's Most Complete
range of Test Equipment, P.A. Systems,
Amateur Gear, Builil-Your-Own Kits,
radio parts for every repairing or build-

ing purpose, tools, books, ete. You'll
save more and profit more with AL-
LIED's 1939 Catalog—send for it!
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ADIO EXPE

RADIO SPECIALISTS NEEDED

Modern receivers with their complicated circuit sys-
tems have knocked out the old time cut-and-try
radio fixer. Trained men with up-to-the-minute
knowledge are needed to service these new sets.

Radio service engineer.
are also furnished,

Our training

start.
its own way.
book of details.

OF EXTRA COST

To start ynu making money
without
vou
Analyzer
Polnt Reslstance Tester.

Please Say That You

PRACTICAL TRAINING
AT HOME

Our home study course s practical 'shop and
bench’" training tombined with a thorouqh set
of practicat lessons prepared by an experienced

MAKE SPARE TIME

Four working outfits help
’ ey o Josenh Raplen. Jr
Yorkville, Ohio
From Aug. t to Dec. 7. 1936, 1
repaired 163 radios and put up

MONEY

is eomplete and oraetical.
show you how to make money almost from the
The course can easily be
Investigate now.

Loaw AT HOME

HERE IS YOUR OPPORTUNITY

Your possibilities of making money and getting
ahead are limited only by your abirify and skill—
but you must know more than the other fellow. You
must be a radio service specialist, as R.T.A. can
train you.

WHAT R.T.A. STUDENTS SAY

Norwood, Ohle
1 have conneetedd willh a large firm
as Hadio Service Manager and

wish to extend iny thanks for year

43 aerials which Is very good for
bhart time work ‘while studylog

Your course.
Chas. Roerler.

we

made to pay
write for free

RADIO TRAINING ASS’N OF AMERICA
Dept RC-118, 4525 RAVENSWOOD AVE., CHICAGO
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MIDGET
POWER

6.3 VOLT
X'FORMER

For 4 and 5 wube sets, De-
livers 580 v. ct. at 50 ma;
5 v. at 2 amps, and 6.3 v. at

2 amps. Primary for 115 v., ==
60 cycles A.C. 315" high, 15" deep. 5 4
K 2300—Your Cost......... v

MAIL THE COUPON AND SAVE

CONDENSER BUYS

8-8 MFD.
280-380 V.
5-5 MFD.
40 YOLTS

Complete dry clectrolytic filter and by
pase block. 8 mfd. at 380 v. peak, 8 mid.
‘at 280 v. peak. 55 mfd. at 40 v. peak.
Coded lcads, with flange. alax134x1ly”.

X 72— Your Cost Each..‘.....,.....'IOc
INVERTED WET ELECTROLYTICS

Round aluminum cans +}z” high by lig

diameter with walnut for mounting. Can is negas

tive. Limited quantiy.

Stock No.  Cap. Mfd. Wkg. Volts
K 709 30 125

K710
K712

Each
o

14c

12¢

16
8

320
7S

MAIL THE COUPON AND SAVE

LAFAYETTE 5 TUBE MODEL (-39

-

Radio triumph

3 of the year is this

! 1939 Lafayette.
2 A "midget"

w» model, with
cabinet of

1 smartly molded
plastic, its five

: hi-efficiency
tubes give your 7 tube performance.
Lafayette Model C-39 is truly a standout buy.
A few feotures: Automatic Yolume Control,
new Wave Trap, illuminated Clock Dial.
Full story in our FREE catolog.

s
»

4

*

The catelog that las ecery-
thing in radio, You smre
on ervervihing vou huy.
You harve more thean 50,-
000 items to choose from.
You get value far beyvond
price. Send for yonr FREL
copy of our cotalog toduy.

NEW YORK, N.Y. o CHICAGO,1LL. ¢ ATLANTA, GA,
100 sdxfm avinue »01 w. Jacabon Mvo 14% S(aChHTAL( STANMY
BOSTON, MASS. o BRONX, N.Y. g NEWARK. N.). g JAMAICA. L (.

B WHOLESALE RADIO SERVICE CO,, INC. B
l 100 SIXTH AVENUE, NEW YORK, N. Y. :
: Rush FREE 1939 Radio Catalog No. 73-3LA ]
] a
l Name . .
= Address =
A City -State. 1
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ELECTRONIC ORGAN HELPS DIT-DAH BOYS!

(Continued from page 272)

An ordinary telegraph message is sent
over a telegraph wire by interrupting the
electrical current on that wire in accordance
with a code. Carrier telegraphy differs from
wire telegraphy in that a musical tone is
transmitted over the line wires and is in-
terrupted in accordance with a code. For-
tunately there are available tuning devices
which make it possible to separate each
musical tone from others, so we may place
many such tones on the same line wires,
transmitting them simultaneously and
separating them at the receiving end by
suitable tuning. These tones are the earrier
frequencies.

It is astonishing to realize the number of
such separate tomes which may be placed
on the same wires. Thus far but 10 simul-
taneously have been used, but 50 or more
can be added when the volume of traffic
requires such an enormous capacity, each
tone being i little higher up the scale, the
highest tone being far beyond the range of
the human ear. Since the traffic of an entire
multiplex automatic telegraph system (with
8 telegrams being transmitted simultaneous-
Iy on each}), is placed upon each of these
tone systems, the original carrying capacity
of the present telegraph wires thus may be
multiplied by the hundreds.

"ELECTRONIC ORGAN" TELEGRAPHY

To furnish the numerous pitches or tones
for the carrier system. the engineers found
it convenient to make use of the same equip-
ment that is used to generate the musical
tones in the Hammond Electric Organ. In
the organ the key whieh is A ahove middle C
on the keyvboard, as an example, produces
a frequency of 440 cycles, that is, 440 vi-
brations in each second, and produces that
note from a tone cabinet. Each other key
produces a tone of another frequeney.

For the carrier system the engineers
found that by choosing pitches 300 cycles
apart they could readily put 22 on a single
cireuit. But each of these pitches can ecarry
4 number of messages by methods pre
viously used by Western Union, with the

NEW CIRCUITS
IN MODERN RADIO
RECEIVERS
(Continued from page 285)

Each seetion of this filter cuts the audio
output of the 1st R.F. 6R7 down by a con-
siderable percentage and their combined
effect is to eliminate the 10 ke. signal.

{5) ELIMINATES TUNING EYE FOR HIGH-
FIDELITY

Emerson Models D136LW, DI39LW,
DIAOLW, D142LW and DI46LW, Whea
a set is capable of covering a high-fidelity
hand properly with its tuning characteris-
tice, the tuming eye ix mo longer a satis-
factory index of the proper tuning, so it
is switehed out of the cireuit.

High-tidetity characteristies of a receiver
circuit enable it to receive a practically uni-
form signal, sometimes up to 18 or 20 kec.
total range. Thus. if the set were tuned to
either edge of this total band, it would

show essentially the same indication as
though it were tuned to resonance. The
tuning eye would, therefore, actually be

misleading as an index of resonance. This
cireuit, as in Fig. 2C, provides for switch-
ing out the grid of the tuning eyve as part
of the switching to high-fidelity. The cir-
cuit may he more accurately tuned by ear
in the high-fidelity position.

result that a total of 96 messages in one
direction is made possible. Twelve of the
22 frequencies are now in use, and the
others may be placed in use at any time to
take care of future business growth.

The pitches now available for use start at
450 cycles and go up to 6,750 cycles, with
a gap of 300 c¢ycles between each. Messages
are transmitted on each of these levels at
the same time, and at the receiving end the
messages are separated by “tuners”, each
of which responds only to one pitch or fre-
quency. This system represents the latest
development in what for some time has
been known to communication engineers as
a Voice-Frequency Carrier System but with
lower message capacity.

The audibility of the frequency has no
bearing upon its usefulness for communica-
tion purposes. Development work, however,
has already started on equipment to extend
the range to above-audible frequencies,

To demonstrate how the organ tone
generator functions in a system which more
than doubles the capacity of telegraph wires,
Western Union engineers had a regular
Hammond organ console installed adjacent
to a bank of carrier channel equipment
where the organ generator is introduced into
the system.

"TONE DETECTIVE"
Another feature was a “tone detective,”
which, by a series of lights placed on clefs
of the musical scale, showed the frequencies
of the tones produced on the organ, and the
tones being used at any time by the gen-
erator in the carrier channel system, When
Virginia Oman. conecert organist, played the
instrument, the “tpne detective” followed
the corresponding lights without any wired
connection whatever between the two.

By extcnsion of the carrier system it will
he possible for Western Union to provide
for gvowth in telegraph business durtng
many years over existing inter-city wires.
The system provides a vast new field for
expansion of telegraph facilities.

TUBES
FOR 1939!

December RADIO-CRAFT — on
newsstands Nov. | — will contain
first-release data on new tubes for
193%1 Additional information on
new tubes will help introduce the

special NEW RADIO TUBES
Number of "R.-C.”

RESERYE YOUR COPY TODAY

TELEVISION

Send for frec booklet

YOUR FUTURE IN

@ These growing industrles newe!
tralned men for sales, service
operation. Yonr chance for cm
ployment and advancement de-
nends on thorough tralning.
Natlonal Schools offer you time-
tested training. Complete. mud-
ern facilities and equlpment in
the largest trade school in the
West,

NATIONAL SCHOOLS

4000 5. Figuarca Street, Los Angeles

that shows how you
can prepare for theéso
opportunities.

| | Please send free Radio and Televivion Booklrt. i
|

NAME— = AGE
l ADDRESS. :
| o —— R i— |

P'leage Say That You Saw It in Rapio-CRAFT
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THE LATEST RADIO
EQUIPMENT

“ i Y
(Continved from page 288) ere ls

iron. This tool is now made available in a

form no larger than a fountain pen. By

simply pressing the steel peint of the “pen”

to the part to be oiled, approximately 1/10
of a drop of oil is ejected. If more oil is P
required repeated pressings of the steel
point to the spot will eject the proper uca lon ®
: il. il i no 2
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T CE : L8 profitable radio study been

T such a delightful pastime,
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stlon of all time! That's why IU's us praiscd
f . - b hv_ mare n.ll-- school® and  siudenis thal ¥ other l NAME .
Circuit diagram of the oscillator-doubler, radlo houk e werld . 1v s eompletel 104 tonciset
IUs easy! IU's auﬂlonhﬂve SNTRFEET .
10-DAY TRIAL cITy ! s T—
TELEVISION  We wunt you 10 sce this hook. We waut you tn Please semd me free descriptive literature about
judge for yourself, in your own home und at your Radio Physics Course.

POPS ON & OFF AIR! ' Jim N N BN BN IS S S am

(Continued from page 270) =A Sure-Profit Fie'd g_.;?

transmitter W2XRBS8 in the Empire State for Alert Radio Men!
tower, and operating on 46.5 megacyceles for

“picture” signals and 49.75 megacycles for HOME RADIO DIATHERMY
ascoeint_od sound. This is the only television | 1,,,1reds of Radio Servicemen are now repre .
station in New York City, peints out N.B.C. | senting our Home Short wave diathermy line

A temporary antenna on the North side | and acting as our avents in all parts of the

of the Empire State tower was scheduled to | country. We offer exclusive territory with abso-

be used pending replacement of the per- '(‘)‘"’ é’;"“;‘"i"“ f(“‘_“ 1?1“ "“!";‘_"' ’?“‘etf"“‘; “i’ o

manent : ur Short wave diathermy line is standard an¢

Z antenna on the top of the building hus been definitely sceepted ns “fool-proof” by

v alinew: aLnay. all who have made the most rigid tests peossible
e ———— on Diathermy equipment.

. = On rifs hras o b $10. {
Servicemen! Servicemen! AR A T TR LU AL S LR Newest development
. better. We -l-o_w you how! Wrile for full partic- . . .
Build the ' 'Super-Geno- Scope''! ulars and details on making a real good income. n Electrolync CQPQCltOI'S
See December Radio-Craft for SCIENTIFIC DIATHERMY CORP Soicleg Spon lhedie]
detailed description and data! == 200 W. 34 St., Dept.RC, wa Vorl?, N Y. SOLAR MFG. CORP, ss3-c01 Broadway, New Yo
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THE NEW
Low Capacily

LEVER ACTION
SWITCH

for any applica-
tion where multiple
contact. low capaeity

switches are reqiired to
cperate at low voltag: s
and currents.

@ BROADCASTING . In contrel panels
for commercial and amateur trans-
mitlers.

® RADIO RECEIVING Band chans-
ing. LF. selectivity, sensitivity, tone.
and similar contrals.

® PURBLIC ADDRESS Centralized

sound, intercommunicator, call systems.
® TEST INSTRUMENTS . . Signal gen-
eratuors, analyzers, tube testers. multi-
meters.
INDUSTRIAL USE
pnratus.  signalling
machines.
Centralah Lever Action Switches are furnished
with @ither two aor three positions. Index
action tan bhe nasitive jp all positions. or
snring return to center from either side.

Elcetronic ap-
devices, busines:

send for speelthration sheet nutu-
kiving further
detalls.

her 628,
and  mechanieal

Cen

MILWAUKEE

eleetricai

WISCONSIN

fOR THE
RADIO SERVICE MAN,
DEALER AND OWNER

The man who enreclls for an 1. C. S. Radioc
Course learns radio thoroughly, com-
pletely, practically. When he earns his
diploma, he will KNOW radio. We are
not content merely to teach the prin-
ciples of radio, we want fo show our
students how to apply that training in
practical, every-day, radic service work.
We train them to be successful!

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 6676-E, Scranton, Penna.

Explain fully about your course in the subject
marked X:

] RADIO

7 Exremimentar Tevevision

7 Sounn TECHNICIANS

[ AviaTion SECTION OF Racio OFERATING

Name Age___

Address
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WIRE-LESS PUBLIC
TELEPHONES ON WHEELS!
Continued from page 272

the convenience of newspaper reporters und
others in the throng gathered to welcome
the tliers.

The public telephones were in addition to
47 press telephone lines. telephoto. radio
and telegraph circuits installed by the com-
pany to help news, radio and camera men
flush the news of Hughes’ arrvival to the
world.

The truck on which the booths were in-
stalled at Flovd Bennett Field is one of
those used regularly to transport telephone
booths for installation on Long Island. Con-
nections te eentral office facilities were
made by splicing into a nearby ecable.

This arrangement was used once before,
when the Italian "Good Will” tliers, under
the direction of General Italo Balbo, landed
at Floyd Bennett Field in July. 1933. It
has proved such a convenience to the public
that the telephone company plans to con-
tinue its use as the occasion arises.

PAY.TELEPHONE TRAILERS

What is believed to be the first “‘telephone
booth trailey” is being used in Maryland
by the Chesapeake & I'otomac Telephone
Company at public gatherings of. various
types. It was designed to meet the need for
adequate telephone facilities at football
wames. fairs. field meetings. sports events,
etc. See illustrations B and C.

The trailer is equipped with 5 comfortable
and attractive telephone booths, in each of
which is installed a eradle-type handset.

Immedintely to the right upon entering
the trailer is the desk of the attendant who
places and times all ¢alls and collects the
charpges for them. After the custemer has
given his request to the attendant and the
connection has been completed, he is as-
signed to an idle booth where he ean con-
verse with the called party in privaey. If
he wishes to make additional calls, he can
do s¢ without leaving the booth. This is
mace possible by an intercommunicating
circuit between the hooth and the attendant.

In planning the trailer every effort was
miade to provide comfort and convenience
for the customer in using the telephone.
Each booth is equipped with an upholstered
sent, an electric fan uand a heater: the
outer reom is provided with a comfortable
bench for waiting customers. Mahogany
walls and chrome fixtures add eolor to the
interior of the trailer.

All Marvland telephone directories. as
well as those of frequently called cities
outside of the state, are a part of the
trailer’s accessories.

The exterior of the trailer, which is 21
feet long. is in blue with gold lettering, the
roof heing finished in aluminum. Just above
the entrance is a neon-itluminated sign.
“Public Telephones,” which is visible from
a considerahle distance.

In planning the equipment it was neces-
sary to make provisions for its use in all
loculities eof Maryland, whether the local
equipment is magneto, common battery or
dial. The result was a specially-designed
attendant’s cahinet consisting of a group of
kevs which contrel ringing. supervision.
holding. inter-communieation between the
attendant and the customer, and other
operations.

During the Raltimore automobile show
approximatelv 800 calls were made from
the trailer; 4.500 persons stopped to inspect
or inquire about the equipment and more
than 1,500 made some favorable comment.

PUBLIC RADIOPHONE MOBILE UNITS

Readers of Redio-Craft wmagazine are
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Westinghouse
Power Generator

Manufactured for U. $. Stanal Corps
Il

200 Wat V. AC

A. C ELECTRICAL POWER

from n Windmill, from avallahle Waternower, from Your
Automobile. fiom your Motoreycle, from your Bieycle. Foot-
pedals or Handerank {for transportable Ruadio Transmitlers.
Strong  Flosllichts, Advertising Nlgnsd; o yon want te

oberate AC Rudio sers from 32 V. DC farm licht sys
tenis; operate 1wo generalorg In serfes to et 200V
AC; obtain (wo pluse and 1iree Phase AC. elr.. ete.
There Are Over 25 Applications
Some of which are:
A.C. Dynamo lighting from clght to ten 20 Watl 1190

Volt lamps. Shatt Wave Transmitter suppiying 110 Volts
AC for operating “'Ham'' transmbtier. Operatjng (10 V
AC 60 Oyele Radio Receiver in DO distriets, Motor Gen
erator. I'ublic Address Systems. Eleetrie =irens 0! O
boats., yachts, ete. Camp Lighting. Short W artiticial
‘fever’” apparatus. Television. Pelton Waterwhesl for
lighting or other purpases. Airitane: for | 1K strong
searchlights or electric signs, Laboratory wark. ere.. eic.
% W 2z ILP. neceded (0 run generator

BLUE.PRINT 22x28 in._ and Four-Page
8 x 12_in. INSTRUCTION SHEETS
FREE with Generator.
instruections s .9_0
Send §2.00 \Irnosll bulance C.0.1D.
Shipuing weight 18 ibs

fnclnding fonr re
hinshes.  1ilue-prim and

{Replacement carbon brushes bourht se-par.nle $1.50 her

set of four. sm of Instructions bolisht sepaiute $1.00.)

as descrined
carhon

Generator,
placemem

MONEY-BACK GUARANTEE

WELLWORTH TRADING COMPANY

RC-11-38. Chirago.

560 west Washington Btvd.. Depnt. "l

FREE

..tells how to

SAVE MONEY

ON EVERYTHING YOU BUY!

.. NOW READY - -hig new Bargain Bultetin. Describes,
pictures hundreds of amazing values. Tell us where lo
RUSH your FREE COPY:

o

n o pureliases ovut »f
et abd Parls.

sare many nllais a0y
Barzaln Bolletin=-—on T
wuls, Walches llurkp- Vameras, Typewriiers,
Sperbalti Nowvel TITI Y o a oher
sands of simart buyers lave ddiscovered this
“save money an stamdard. hichest lnmlh\ e
chandlse.  You get prompl. caurfeoaus seivd comblete
rellabllily. Gel PHROOEF of hic savinse Take Youll pick
ot the amavine values \I-m\n I 0l your plesent nevids

YOUR FREE BARGAIN BULLETIN IS
WAITING il NOW the

i send pastal or letter. No phbligation
offers Mndted--rush your  requesl  white
1 baest

RADIO CIRCULAR CO., Inc.

915 Broadway {Dept. R.C.), New York. N. ¥.

can

SOre Wil

onpon beluw

il in and
some burzuin
slocks  are  al

| _RADIO CIRCULAR ‘ca.. Ine. uhyt.jcl —‘
i ﬂ ° 3 Yes, Sush my Free Bargain Bultetin. ]
| Tz No ohllzating te me 1
- = "

| S5 NAME )
I = % ST. B NO. .. eioirnnrunasmmrarineenes I
| ¥ !
Q | ciTy & STAE o

—SERVICE MEN_
AND DEALERS

Send for new I2-page circular describing
193¢ line of service eqmpmen! and parts.
(l.argest part store in New York.)

TRY-MO RADIO COMPANY, INC.

85R CORTLANDT STREET, NEW YORK, N. Y.
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A Scoop by Superior!!
D.C. VOLT-OHM MILLIAMMETER

low priced new pocket-size

A sensationally
vell-ochm millinmmeter. Features a 3" J'Ar-
sonval type 0-1 meter, accurate within 264 ;

brecision resistors. No external batteries
necess:iry. Neat aluminum etched panel.
SPECIFICATIONS
-3 volts D.C. 0-5 ma. D.C.
0-50 voits D.C. 0-60 ma. D.C.
0-500 volts D.C. 0-100 ma. D.C.
0-1000 volts D.C. 0-500 ma. D.C.
0-500 ohms 0-500,000 ohms

Maodel 1100-8 supplied with
batteries, test leads and in-
structions. Size 6147 x 34"
x 214" sghipping weirht

4% lbs. Our net price.... 5 —

SUPERIOR INSTRUMENTS COMPANY
136 LIBERTY ST.. DEPYT. RC-11 NEW YORK. N. Y.

FREE TRIAL OFFER

NEW REMINGTON NOISELESS PORTABLE!
A5 LITTLE AS

¢

A DAY

Famous Remington
Nolscless Portable that
spesks In a whlsper I'ay as little as 10¢c 2 day.
Guarapteed by the factory, Stundarc keyboard,
Automatle  rihbhon reverse YVariable ne spacer
and all the econvendonee i the tinest portable ever

hullt.  PLI'S the NOISELKSS festurs.
Nend coupon TODAY for derails

Yau don't RISK o Penny

Act now.

W send you Hemington Portable for
10 day¥s’ free trial. If not send 1t back.
We pay all shipping charge
Typing Course and Carrying Case

You will Ive FILKE te stmulified home
course in Touch T¥Ding, a handsome sturdy enrrying
case {s included., No obllgatlon. Mail eoupon for
fu fails—NOW

Remington Rand, Ine., Dept. 189-11,

465 Washingion St., Huffale, N.V
T:ell me. without ebligatlon, hww to get a Free Trlai
o0 @ new Remington Noiseless Portable, including Cur

rying Case and Free Typing Course for

as little as
10c a day. Send Catnlogue.

Name
Address

PHONOGRAPH RECORDS
12-DECCA, BLUEBIRD or YOCALION records-$1.00

8-YICTOR. COLUMBIA or BRUNSWICK records-S1.00

Each record is the standard 107 and plays both sides.
llot dance numters, vocul Instrumenial, waltzes. old
timers, cowbay, hill bill I

All popular artists. Nurry while they last. No C.0.D.

Write for New Radie and Phonograph Catalog

UNITED RADIO COMPANY

158-P Market Street, Newark, N. J.

WHY PAY MORE?

ALL TUBES GUARANTEED

A $.25 25Z5 $.30 71A  $.20
6C6 .30 27 .25 112A .25
6E5 35 35 .25 199 .25
22 .35 .20 201A .30

WRITE FOR COMPLETE PRICE LIST
NEW YORK RADIO SUPPLY CO.

152 west 42nd Strest New York. N Y.

'OVER THIRTY BIG OFFERS !
The

Classified  Advertising  Seetion which appears on
Puge 316 of this issue contains ninny interesting orer
serviees. TURN To 1T NXOw READ 1T

end
FROM STAKRT TO FINISI
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familiar with Western Electric dial tele
phone radio equipment now being installed
on tugs, tenders, vachts and small-boats to
afford local and long-distance eommunica-
tion over the regular Bell Telephone land
lines. It is but a step from employing this
equipment on board a boat to setting it
up in a truck, and thus making dial tele-
phone service available by radie wherever
normal telephone facilities may be unex-
pectedly overtaxed; as described above in
connection with the application of the
mobile telephone trucks that at present are
limited in operation to localities which will
permit a cable connection to be run-in from
the truck or trailer to n nearby telephone
outlet.

Several antennas may be required to per-
nit shmultaneous 2-way conversation be-
tween more than one couple. One antenna,
however, as described in past issues of
“R.-C.." may be used for simultaneous 2-
way conversation between 2 people.

Of course, it would be necessarv to set
up permanent posts or stations for main-
taining contact with the mobile units, but
many such stations of nearly the requisite
design are already in use, on both U. S.
cousts and the Great Lakeg vicinity, in the
previously-mentioned maritime service; and,
perhaps, could be utilized to meet land needs
mn emergencies or on special occasions.

Anyway, it's a forward-looking idea that
does not seem to present insurmountable
difliculties. In faet. from an experimental
standpoint, available means are adequate
for putting the radio mobile telephone pay-
station system into operation tomorrow.

CASH-IN ON YOUR
RADIO EDUCATION

(Continved from page 265-266)
V. E. JENKINS (Continued

house when lacking saws, hammers, ete.
Likewise. knowledge alone will not service
a radio set. Education with the proper test-
ing equipment is the unbeatable combina-
tion.

Be judicious in the selecticn of equip-
ment. Make every dollar expended return a
dollar's worth of value., Fundamental test
apparatus with practically unlimited life
represents the utmost in dollar value. Money
saved buying the right equipment is money
earned for your business.

The rapid-moving radio picture sees the
introduction of a host of servicing methods.
By means of romantic merchandising ideas
woven around each method. Servicenen are
ofttimes led to purchase useless equipment.
Don’t comiplicate your methods of servieing
by tryving te master every new technique
introdueed. Edueation is always in terms

of fundamentils and there is no substitute
for them in test equipment.

Manufacturers of test equipment as a
whole are sincere in trying to produce thor-
ough. yet simple. equipment. However, the
rapid pace of the radio industry has re-
sulted in some wmanufacturers producing
equipment of (oubtful nature as far as the
entire servicing industry is concerned. Test-
ing by means of unconventional, passing
methods must of necessity result in a mass
of test equipment whose cash value or earn-
ing power to the servicing industry is low.

The wise Serviceman, who wants to keep
his business paying dividends, will builil that
business on the basis of using fundamental
test units.

————

HOME TALKIES!

Read December Radie-Crufi for "How to
Make"” Articles
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" RIDER

MANUALS
g Nor

79

4 VOLUMES

1

i

B

\‘

A

¢
_'llj'
It takes nine men to

|  make a championship

baseball team . ....

. . . And in radio it takes all NINE Rider
Manuals to make a '‘big league" outfit of a
radio servicing business. The New Rider
Manval Vol. IX will hurl you right into the
money class. This great Manual gives you
1650 pages of the most complete and
authentic compilation of servicing data
available in the industry. Thousands of facts
and easy-to-understand diagrams and expla-
nations are given, plus an entitely new,
64-page ‘How It Works'' Section—the most
"talked of " feature of Vol. VIII. There is also
a 140-page easy-find index on all NINE
VYolumes, now containing a total of 11,270
pages. You need the new Rider Manual
Yol. IX with all its extra features,

Place your order with your jobber today,

JOHN F. RIDER, Publisher
404 Fourth Ave., New York City

VOLUME IX
Out Nov, 19th
15650 Pages

New “"How it
Works’® Section

140-page Index

Please Suy That You Saw It in Rap1o-CRAFT
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QUICK, EASY MEASUREMENTS—
SENSATIONAL HICKOK “JUMBD”
WITH OHM MILLIAMMETER

with 9" METER

Microam-

WIDE COVERAGE AC--DC Vol DC n

peres.  D.C. Milllamperes. lesis
tance, Decibels. Qutput. I11ghly sensltice movement, Seale
orer 77 long.  easfly read from any ankle Hurged,
HICKOK bullt thruout. FExceptionally low nrice for high
auallty instrument.

Mail coupon for full information.

HICKOK ELECTRICAL INSTRUMENT CO,

CLEVELAND. OHIO

e T L L L LRy

HICKOK ELEC. INSTRUMENT CO..
1040t Dupont Ave.. Cleveland, Ohia

Gentlemen: Xend information on “*Jumbo™
Volt otun MIliamineter.

Name

Address

Clty & Rate .....ooiiiiireanianin

$50, $75, $100 A WEEK

IN TELEVISION?

Yes It's NOW Being Done!

Big money is being earned in Television
right NOW, TODAY! We can ’ROVE
this! Get your share! Television offers
you a fascinating, new, uncrowded field,
with unlimited money-making opportuni-
ties. Don’t be one of those who will
say, “I wish I had.” ACT NOW!

TELEVISION IS ON THE AIR!

Already there are 18 Telecasting Statlons In
America, Frograms sre being broadeast. Tele-
vision Recelvers are on sale. Tremendons pro
gress bas heen mimle. The above farls  are
definite indications that TELEVIKION THaS AR-
RIVED! Now Is the time 1o get in on the xroun
flour! “Fraln for your future o Teievislon in
whieh you may varn 1500 to $7500 3 vear.

AT.L is pov (raining more men for Television
than any other orsanizatinn of iis klmd, A com
plete Televislon Reeeiver and Transmitter includ
ed with your training at NO EXTRA COST.

SEND COUPON FOR FREE DETAILS!

We want 1o pul the “"Evidence™ rlghi In your
hands, It ensts you nothing fe Investlgate. This
ma¥ be the turnlng point In vour llfe. “'Get
out of that rut.”” (el Inio Television!

1 AMERICAN TELEVISION INSTITUTE

]
1 ) = A L)
] 433 E. Erie St Chicago. lllinois. RC1138 1
[] Gentlemen:  DPlease  gend me  your Television 1
1 hook. 1lterature. aml complete detalls. Tt s 1
¥ undlersinod [hat atl this is free. No obligatlon. 1

Nothlug te Dpay
1 1
! Nnnie Ak ]
s . Age

I hr '
! Ktreet 1
1 1
1 Clty - Ntate !
" J

| at $100 is the trade’s ideal of television.
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RADIO TRADE DIGEST

| that it
| A few of the unresponsive replies, not con-

BUILDING FOR A BOOM—
IS TELLY THE ANSWER?

(Continued from page 289)

while 3%, stated that it was helping sell
radio sets right now. But the largest num- |
ber (51.47%) believe it has little or no effect
on present business.

The response to the query as to whether
the actual arrival of commercial television
would help or harm biz was more along
expeeted lines. No less than 72% of the
trade replying thought that television
would cause a boom in radio, while 15.6%
believed that it would be of little, if any,
advantage to the trade. Only 12.4% thought
would retard the radio business.

sidered in figuring percentages, stated their
writers’ Delief that real television would not
arrive “in our lifetime.”

Prices at which television sets should sell
well to the public, while allowing a reason-
able profit, were set everywhere from %25 to
$500. These prices were arbitrarily divided
into 3 groups. 34.5% of the replies put 2
maximum price of $100 on a good television
receiver; 55.26% priced television receivers
between $100 and $200. while the remaining
10.3¢% figured that a good set could not be
sold under $201.

And what does the trade expect television
to produce? All answers indicated that pie-
tures must he bright, clear. detailed. and
free from flicker. The size believed adequate
ranged from 4 x4 in. to 3 x4 ft. The fol-
lowing tabulation shows the breakdown::

Ex7 orless ... ............... 6.5%
5x7 to 8x 107 (inc.y ........ 36.5%
8x10 to 11 x14” (ine) ...... 24.2%
11 x14 to 18 x 24" (inc.) ...... 26.2%
18x 21 to 36 x 48" ............ 6.6%

From the foregoing, it would appear that
a picture ahout 11 x 14 ins., good in every
respect, and produced by a receiver selling

There is no question but that it would bring
about a boom comparable to that experi-
enceill in the early ’20s. But is it commer-
cially possible?

The answer still lies in the laboratories.

(NEXT MONTH: Startling opinions on
facgimile, by the radio trade. [s itz 8uccess
possible or even probable? Don’t miss these
answers to the RTD survey.)

PHILCO SECRET MYSTERY
CONTROL EXPOSED:
KADETTE TO COMPETE

(Continued from page 289)

to any receiver already in use. At press
time, no prices or details of the Kadette
were available, but it is the opinion of the
trade that it would be a red hot seller if its
price installed is comparable with that of |
a midget set.

FCC Still Making Tests

Also at press time, the FCC was prepar-
ing to test not only the PMC but also a
number of other radio-actuated devices, such
as burglar alarms, door openers. ete.

The RTD reporter has seen the PMC and |
is enthusiustic abhout its operation, although |
he had not listened to a set operating on
80 meters while the Phileo was heing mys-
teriously tuned. The FCC will, no doubt,
make a test of that sort—and if Philco
passes it satisfactorily, the “industry leader”
quoted in Sept. RTD will be out $100. Which
is more than likely.

Please Say That You Saw It in RADIO-CRAFT

PERSONALS
(Continued from page 290)

Robt. (“Corey”) Corenthal, former asst.
to pres. of Keiss Advtg. Inc., resigned to
become adv. mgr. of Terminal Radio Corp.,
N.Y.C.

Harry F. Mickel, with RCA 12 yrs., sue-
ceeds P. A. Aunderson (resigned) as Mgr. of
the co.’s police radio section.

Personnel of the RMA fact-finding com-
mittee on the wage-hr. law includes J. R.
Howland, chairman, Phila.,, R. R. Kane,
Camden, N. J., 8. T. Thompson. Chi., C. J.
Hollatz, Owensbore, Ky., & Octave Blake,
Plainfield, N. J.

Roster of Chairmen of RMA Com-
mittees:—Dr. W. R. C. Buaker, Engineer-
ing: V. M. Graham, Standards; L. C. F.
Horle, Parts & Safetv; M. A. Crossland,
Service; K. T. Dickey, Best. Receivers; R. M.
Wise, Tubes; H. 8. Knowles. Sound Equipt.;
A. F. Murray, Television; J. H. Pressley,
Autoradio: 1. J. Kaar, Television Receivers;
E. W. Engstrom, Facsimile.

TELEVISION ACTIVITY
INCREASES

(Continued from page 292)
Announcement states that course has been
commenced because “basic system of tele-
vision is unlikely to undergo any immediate
major change.”

New Zworykin Patent

U. S. Pat. No. 2.125.997, assigned to RCA
by Dr. Vliadimir Zworykin. covers a new
system for sending & receiving ultra-short
wiaves between synchronized xmtr & re-
ceiver. Fading at receiver causes a shift
in the freq. at xmtr, changing angle of re-
flection of the wave from the Kennelly-
Heaviside layer.

This is good for relay stations & similar
rehrouadeasts; not intended for individual
sets.

SNOOPS & SCOOPS
(Continued from page 290)

G-E's electric thermostatic control ecrib
blanket keeps baby warm & should peddle to
modern mommas; low voltage makes it
ultra-safe, & it's shockproof even if wet
+ ... NBC signed to pay its 31 sustaining
announcers $110-$250 a mo. for next 2 yrs.

. FTC is still working on fair trade
rules for set mfrs. . ... I'hileco’s Warranty
Labor Service, covering parts & labor on
custom-built auto set repairs within 90
days, now covers Fords & Lincolns, too.

Fr. Chas. Coughlin, whe was going
to keep mum if Lemke got the ax in
26, will be hack on the air commencing
Nov. 3. .. .. Dezpite reports that MBS
18 readying an RCA telemitier for fall

{Continued on page 310)

Haery B. Levy, vice-President and
General Manager of the Aeolian
Compuny of Missouri. RCA distrib-
utors. died from a sudden heart at-
tach that overtook him as he was
walking in the street. M. LEvy. whe
was only 19 vears old. has been prom-
inently identified with the music
merchandise and riadio business for
the past 20 years. He was one of the
best known and liked men in the
industry.

”~
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Size of box: I121.."'x8* ;"

With this PYRO PANTAGRAPH turn
leisure time into profitable hours. Make
money a novel, easy way-—-"Burn Your Way
to Extra Dollars with Pyro Pantagraph.”
This electrical outfii s especially designed for
burning designs Dernanently on  Leather. Wood
Cork. Gourds, Bakellte, ete. SImply plug the Pyro
electrle nencil any 110-velt AC or DC outlet
and 1t {s ready to be used. Ilug and cord fur-
nished as part of equipment

Ry the use of a special Pantagraph included in
the outfit. an¥ design my¥ be reproduced either in
orikinal. reduced or enlurked form

Ouifit consisis of: one 1'vro-rlectric Femeil: one
Puntugraph; three hardwood hlaques: one botile of
Varnieh; one Brush; ohe tracing tip and four-psge
instruction sheet,

Outfis swill be forwarded by Express Collect if
nos sufficienst postage included with your ordern

WELLWORTH TRADING COMPANY

558 W. WASHINGTON BLVD.. Oent. RC.11, Chicage. Il

CASH IN

ON YOUR SPARE TIME!

300 WAYS
TO MAKE
MONLEY

ONLY
25c¢

Per Copy

68
PAGES

SUCCESS SCHEMES BRAND
/ m N* NEW BOOK

Ll 40,000 WORDS
in TEXT!

SOLD ON A
MONEY-BACK oo EaleAL

1 m - s s
SUARANTEE! of Drofitable tested mail

order plans. ronfidential business Sscvrets. dozend of
practleal tested formulas, guccessful tested schemes
actual experichees of men who have sturted on a
shaestring-—with less than £10 capitai.
Buyers of This Book Tell Us-
Riggest value 1've yet to sce. Hook is
orth at Teast a dollar.” 8, RUDA, Ikiyn. N. Y.
Your book s as good if not better than
others selling at  $1.00
GEORGE BRUNET, Montreal, Cin
CASIH IN is the hest value | have ¥et
In the mail order
LAWRENCE FOX. Breokiyn. N. ¥
CASIT IN contaibs ohiy tested Ildcas rovering
ery type of full—or spare-time cnterprise -it's a
masterniece” in business ventures,
25 CENTS per copy. Sent POSTPAID anywhere
upon receipt of 25 cents U.S. stamps or coin.

NATIONAL PLANS INSTITUTE

244-R FIFTH AVENUE NEW YORK, N. Y.

In “CARIT IN"
Fou get ALL th‘e real

NOVEMBER,

Correspondence Courses (n

| RADIO .nd ELECTRICAL ENGINEER

clecr
trical fleld. Prejare yvourself. at Low Cost. for secure fy-
ture. Modern. simplified. You ¢an  understand auickly,
RADIO ENGINEERING Extre fine coursc in radlo. pub-

lic address. photo-electri¢ waork.
Traiss You to be super.service man. real vacuum tube
techniclan. Exper. klts furnished. Diploma on completion.
Tuition,  $25.° cliher course. Deferred yment plan.

Get copies of catalogs, student
NOowW?

schoo!
magasines, complete details. SEND NOW
LINCOLN ENGINEERING SCHOOL, 801 931-A10, LINCOLN, NEBR,

PHELECTRICAL ENGINEERING S:t ygd =i
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CASH-IN ON YOUR
RADIO EDUCATION

(Continued from page 267)

LEON L. ADELMAN (Cantinned)

entering its merchandising field: nor does it
allow detailed description of the innumera-
bie ideas that go to make up a catalog. a
sales campaign. a fellow-through on a new
instrument design with a view to determin-
ing its possible sules value. and so-on. We
will, however, gloss over these factors
bhefore presenting our conclusions regard-
ing future prospects in radio merchandising.

Intelligent applieation of theorctical
knowledge gained in the school room and
laboratory, and practical experience gained
in radio are an enviable combination to
meet entrance requirements. Want a for-
mula for success? . . . here it is: Work.
It freguently is part of the department
head's job to keep the lights burning late
in the home-office. seeing to it that cvery
order has been filled. Mostly, though. he is
on the road. Air travel speeds the journey;
if he is 1 go-getter, he will prefer to spend
his time with customers and sales repre-
sentatives.

If the radio man has been able to secure
editorial experience. it will stand him in
good stead when the varipus forms of
printed matter (ads. eatulogs. flvers, form
letters. ete.) come to his attention. Prior ex-
perience in the sales division affords an in
sight into the problems confronting Service-
men, dealers. jobbers and manufacturers in
their ceaseless battle for profits. An ap-
prenticeship as a counter salesman affords
first-hand knowledge of the requirements
of radio parts buvers and dealers. And,
training in a laboratory or as a field Serv-
iceman equips him to know the faults to
which radio sets are prone and the im-
portance of quality parts in aveiding service
troubles. Having thus acquirel some idea
of how the “individual” fits into the pic-
ture. let us see what is the set-up of the
“organization.”

Starting from secratch. and having as
previously mentioned established a comnpany
policy a comprehensive, illustrated catalog
of the entire line of products is in order.
Flvers. of 1 and 2 pages, then fill the gap
between catalog editions. To create a con-
sumer demand a medium having maximum
coverage at minimum expense is chosen;
direct-mail is usually included in this ae-
tivity. At aliout this time distributors and
jolibers—eventually these may run inte the
hundreds—must be lined-up. Counter, win-
dow and wall displays now serve te tie-in
the preceding steps. Packaging, advertis-
ing and merchandising eampaigns, the de-
velopment of preomotional ideas, establish-
ing and maintaining ample stocks for
prompt delivery. these and many other ac-
tivities go to make up the lot of the success-
ful radie merchandiser.

From the foregoing outline Radio-Cruaft
readers will realize that the growth of the
radio merchandising field is limited only by
the extent of its engineering development,
and that extent seems aimost limitless: a
new idea today means 10 tomorrow—-a hun-
fdred the day after. And every one of these
ideas demands its own sales set-up in order
that it may be brought to the attention of
that all-important person, the ecash eus
tomer.

Right at this mement, things are leokin
up for the radio beginner who wants to get
in on the ground floor: and for the more
advanced radio man whose experience as-
sures him of a higher rung in the merchan
dising ladder. Inventories have heen greatly
reduced. the seasenal trend is now upward,
hank savings are high--all indicia of better
days ahead. Radio will reward those who
stay with it and apply themselves.

Please Say That You Saw It in Ranlo-Crarr
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Cwock FuLL OF
HUNDREDS OF
STANDARD BRAND PRODUCTS

Our New 1939
'50th Anniversary Catalog

Is just coming off the press. Tt's chack full of new 1939
madel RADIOS -over 1t of them. many of them Nlus
trated s Miduets, Cosoles. Table models, Chalr models,
| ete.. that =cll fremn $1 to 31030, maude by Nationally
{ known manufacturers of stawdird make radios. such as
RUA Vietor -1'hlvo. -Zend rombhery {‘arlson- -Emerson
iE—Urosley Westinghou: ‘e there
are over +10 other iteins. EL
the home, sueh as elerrhe Tef sloves. Jamps
| vacunm eleaners. elestrie lrons, elocks. toasters. perealators.
reasters; clecirie razors. eleetrie trains. cameras. marie
cumeras. (ypewriters. bieveles. &e {J
Then we alen lare a new depurtment--RECORDS &
| RECORD PLAYERS. over 250,000 records, 10-Tnch double
faec electrleally recorded. Nwing numbers. waltzes. damnee,
voeal. ntal. hill billy. old-time. seatlmeantal, &e.

reconil y sume of the best known record artists. at
only 12 for $1. ar 25 for and clectrie record players
for as low as §7.85. All this is fomd In our new 3939
eatalo:
This GOLDEN ANNIVERSARY catalaz of 1080 pages
ia peadiy an encyelopedia ' al Jletirie Npeeial
| ties. 11 pet only of wonderful har
| gains, nBul it shows You how to Lo 700 weanme
| devating ¥our spare or full time wlthent any exberlence
being heevssary or the lhvestment of one penny
Remember every artlele we ofter 1s brand new. absolutely
perfe &uaranteed and shiphed in the orizinal factory
seal carton. As we well only well known hranded mer-
chandlse. the manufacturer, who cannot afford to take
chances with his rePutation, statds hack of everything
e makes. therefore vou are nol taking any risk In buy-
ing standard trand merchandise at MGDELL'S, & Chrlst
2 approachin you will tind many peaple looking
for rift The Maodell 56th Analversary rcatalog s just
full nf ldeas and sugfestiohs for gIlfts for many Gora-
siohs.
If yon cincerely want a catulog that will show vom

all the latest Itadios and Electric speelaltles——a catalog
v show  You v to make mone mall tho roupon
arest brpoch ahd we will semd yon the

Golele Ay

DO IT TODAY

Since 1883
58 Cortlandt St., New York, N. Y
56 W. Washington St., Chicago, I1ll.
57 Forsyth St., Atlanta, Ga.

T D D G G5 G5 GD G5 Gb D G Gb G GD 6D SN GD 6D 6D 6D 6B 6B a A GD G B -
MIODELL'S, Dept. D-16

8 Cortiandt St.. New York City. N. ¥

crul MO YeNE new 10N Gl nulversary comhine

[t r N cam
NAME

ADDRESS

ciTy IR ——— . /. (1 -
——FP ASTE COUPON ON PENNY POSTCARD mmmmmm—m—l




310

DON'T LET SERVICE WORK

who expects to make anything out of service
work, needs the hucl\.mg of Simpson testing
equipment. Here are instruments that take all

guesswork out of the most complex service jobs. |

You ought to have the latest information on the
many néw Simpson developments that are making
such a tremendous hit among service men every-
where. We shall be glad to send you the latest
Simpson bulletins. Why not write for them?

Simpson Electric Co., 5208 Kinzie St., Chicago

—And now the New 333

Tube Tester —a smaller tube
tester built to highest stand-
ards of Simpson quality, with
a lot of new features, at the
remarkably low price of $26.50.
Write for new circular on this
amazing little tube tester.

—aond the new super all-
service, tube and set tester
—the Model 440 "'Test-

master’ There is truly nothing
that you can ask for or find in
any instrument that is not cove
ered in the Model 440. No other
tester selling at any price pro-
vides as many tests and ranges!
At $59.00 service men say it's
the best buy on the market.

—the smallest "Pocket Type™
A.C. and D.C. service VYolt-
Ohm Milliammeter on the mar-
ket—the Model 230

At $14.25 this is an instrument that
every service man will want in his kit

@D SIMPSON

Instrumentt that STAY accurcte

SPRAGUE
ATOMS

%{zyét[eit /f{[/yetj of 'Q// “

SAVE

Time. ..

Money.
_9,2600. ./

Actual _size of an
B omfd. 450 V. ATOM,
List price only 60c¢.
Others equally low.

Use Sprague ATOM

Dry Electrolytic Con-

densers for those iohs

where you’ve got fo save

space—where You've got

to install a really good,

honestly reliable con-

denser at a rock-hottom

price. ATOMS are made by an exclusive

Sprague etched-foil process that guar-

antees highest quality. No “blow-outs”—
not a "firecracker” in a carload! .

Made in all standard capacities including

DUAL COMBINATIONS. Just the thing

for *‘duplicate’ replacements. You save

real monev—and you gel the fineat, most

dependahle midget eondensers on the mar-

ket today, Featured by leading jobbers

singly or in handy Kkits.

Write for Free Catalog

SPRAGUE
PRODUCTS CO.

Narth Adoms, Maoss,
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RADIO TRADE DIGEST

SNOOPS & SCOOPS

(Continued from page 308

videocasts, WOR says- nix—facsimile
oniy, at present . Jensen Radio
Mfg. Co., of Chi, has 5 models of 12-
inch P.M. spkrs. in its Hwe. . . . .

American Standards Assn. has ap-
proved standards for electrical indicat-
ing instruments in 3 classes: portable,
switehboard & lab. . . . . Philco-Tropic
is trade name for the co’s export line,
which features damp-proofing & good
S-W reception. . . . . RCA's readying
its biggest line of bat. gets (for farms)
gince AC tubes made debut. . . . .

New Fadas with automatic tuning run
from $24 to $220.50; latter has automatic
phonoradio. . “Simplified home fac-
simile” as well as tech features of RC.
sets is being described to servicers & dealers
in 100 chief cities. FTC spanks
Davega for not giving enuf ad prominence
to requirement that customer must buy
antenna kit with certain bargain sets.
....Clarostat introduces line of 8 voltage-
dropping power cords, plus one for cutting
220 to 110 v. . . ..

Aerovox says 400 walled out of their
plant, but CIO calis it 800. . . . . Orkil
Elec. Co., of IHHartford, Conn., won the
G-E Home Lawundry sales contest, with
314.3% of quota. y . Air King
Products of Dkin. has agreed to FTC
order & won't classify halance or bhallast
tubes as “tubes” in its “14-tube’ jobs.

... Hey, you speaker mfrs! They're

selling remote speukers (end table
models & such) in Britain; it can hap-
pen here. . . . .

NYC's WQXR announces blans to best
shows recorded on T mm. tape with sapphire
stylus. . . .. P'hrileo received license to tele-
cast on 204-210 mc, 15 w.; stu. may be in
Philly or near Chi. . NBC's 0. B.
ITanson's call for his boat xmtr is WNRE
Burgess Bats are out with a new lantern
display, to help push this dealer sideline.
1939 Parts Trade Show will be held in Chi.
despite coastal Fairs. . . .. Sparks-Withing-
ton have taken out a license to mfr. fac-
siniile under Fineh patents. . . . .

OFF THE PRESS

(Continued from page 292)

THE RADIO SERVICEMAN. V. 1, No. 6.
4 pp. The Radio Servieemen of America,
Ine., 304 S. Dearborn St., Chicago, Ill. This
issue introduces official emblem of ass'n,
commences listing bylaws, gives news of
chapters.

1939 FALL & WINTER “MASTER” CAT.
No. 73. 188 pp. Wholesale Radio Service
Co.. 100 6th Ave.. N.Y.C. Lists Lafayette
receiver line, sound systems. p-a. phono
recorders, playbacks, s-w receivers and
xmtrs, television kits. test equip’t. acces-
sories, parts & cameras. Sent on request
from nearest branch.

CONDENSED CAT. No. 10. 8 pp. Iickok
Electrical Instrument Co.. 10514 Dupont
Ave., Cleveland, O. Prices & specifications of
test equip’t, signal generators, ete. Features
new “Show Lab"” panel, to integrate in-
struments.

Please Say That You Saw It in RADIO-CRAFT

1939 CAT. 180 pp. Allied Radio Corp., 833
W. Jackson Blvd.,, Chicago. Tll. Lists new
Knight line, service instruments, amateur-
experimenter equip’t, p-a systems, inter-
conimunicators, recorders, playbacks & parts.
Sent on request.

SRC HAM NEWS. 20 pp. Spokane Radio
Co., 611 1st Ave.,, Spokane, Wash, Parts,
circuits & information of interest to ham
& experimenter are included. with some ads.

MIDLAND NEWS — CONTEST EDI-
TION. 8 pp. Midland Television, Inc., Power
& Light Bldg., Kansas City. Mo. Announces
$1,000 contest; prizes in cash & scholarships.
Names winners of a previous contest. Gives
school & other news.

SYLVANIA NEWS, V. 7. No. 10. 4 pp.
plus 4 pp. insert. Hygrade Sylvania Corp.,
Emporium, Pa. Announces mdse. prizes for
photos of shops, gives news & data for
Servicemen. Insert gives technical & other
duta; introduces C-R tube 906.

$'s & #'s
(Continued from page 292)
(largest group), 31.8%. V-p S. M, Randall
is optimistic, as 56.97% are over 3 vrs. old
& farmers have money. 589 of those sur-

veved being mortgage-free; debt-to-value
ratio only 18%.

BLOATED BONDHOLDERS? :—G-E em-
ployees, ex-emps. & heirs of late emps. to
the no. of 26,297 owned or had subscribed to
$28,964.390 Employee 5% Bonds—ualmost 4
million more than previous yr. Increase was
19.6% in no., & 15¢, in value. Total value
of bonds of this class owned or being paid
for exceeded 4'% million on .June 30. As of
same date, Additional P'ension Fund (over
51,000 participants) held $11,665.000 of
sume.

RECORD RECORD :—According to J. M.
Marks, gen. mgr. of Fada, who made a
survey of phonoradioc market. RCA-Victor
sold 538% more records in '38 than in '33.
Decca sells over 1,000.000 records annually.

PLATTER PLUGS:—World Broadcast-
ing System reports sponsored business up
24% for the first % of "8, Amount: 17,985
sta. hrs.

DISCS DEVELOPING:—Victor Record
Society, a “package deal” is pulling ’em in
at the rate of 2,000 per wk.—and it's only
21 wks. old! 80 of members are new record
buyers; 60% hope to get bigger & better
phonos in future. It’s & combo offer—discs
& player.

TRIPPERS TOUR:—Showing the inter-
est of the world in things technical, 56,411
people, most of whom were merely on trips
to Schenectady. toured the G-E plant in fiest
6 mos. of '38. Receptionist Field expected
no. to double in Jul. & Aug.. vacation mos.

1,050,000 SETS:—Total sets in S. Amer-
ica are estimated at a little over 1,050,000,
with almost 609/ in Argentine.

FARMERS BUYING :—Even through the
various depressions, farmers bought radios.
Test census of 3,000 farms in 40 states
shows growing ownership. Saturations were
67 on 5 1/'25. 29% on 5/1/'30, 629 on
1/1/°38. Favorite shows were farm news &
lighter musicals. Govt, survey shows also
that while only 44.2%, own pianos, 70 to
93.7¢% own radios, depending on section
queried.
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to get ahead-—for here it

you—and need: mi—-far
jobs that new cguirment
created. But, yo n tia

CREI courses in Practical

our important story.
Just Off the PPress!

Write for F R E E
New illustrated booklet

“A Tested Plan for
A Fuiure in Radio”

ENGINEERING

Dept. RC-t1, 3224-16th St,

for

UKES, OF CREIL

It’s YOUR ]ob Today

. . . to prepare for a better
radio job tomorrow!

CREI training insures your future

® Don’t say you never hal the opportunity

ix! Radio want.
thoze important

! methuds have
ve traiming fira!

Radio Engincer-

ing will give you the ability to qualify for
a better job. Today's pour chance to send for

CAPITOL RADIO
INSTITUTE

N.W.. Wash.,

D. C.

about the

3312 Perkins Aveénue,

L

See Your Jobber

new Brush
Mikes $23.50 list—Super
Level—minus 46 db.

Watch for further announcements

The Brush Development Company

Cleveland, Ohio

Onerutes 2

put.
4t 30
37 x4 % "xti 1
ping Wi,

ARROW SALES C

27

storage battery,
Volt house sets.
trahsanftters and recelvers.

180 Volts at 50 M.A, On
Volt u-‘l supplies
h) ] \

U lus
25% Deposit Reywired with Orvder, BalanceC.O.D.

6-VOLT UNIVERSAL POWER PACK

LISTS $15.00

At Less Than Price 6-Prong
Sunchronons Vibrator Alone!

volt set from 6 vol
also Operates
auto sets. S.W
tnt

120 Vol
Honsed In  gase

shin- Only SSNET

S, JEFFERSDN sT.
CHICAGO, 1L

Direct, Quich, practicsl instruction for
tomplete 14.Point chech of #if re-

celvers with

€sthode esy, easly

mastesed by AnyOne who can read a

circuit diagram. Wilhout it, you're
behind the Umes!l Get
your copy TODAYI

10 1EnD FON OUR

FREE 1938
P. A. CATALOG
of Ampirhers Ozsigned by A C Shaney

AMPLIFIER CO, OF AMERICA

17-47 West 20th 5t.,

New York, N. Y.

NOVEMBER,
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I5 NEW TUBES!

(Continued from page 2R3B)
Amplification factor 25
Transconductance 1,000 mieromhos

Plate No. 2 (Sharp Cutaf}

250

P'late voltage 250 volts
Grid bins 9.5  ~1.5 volts
PPlate current 0.01- 1.5 ma.
Amplification faetor 33

Transconductance 950 micromhos
6AF6G—TABLE

Ratings

X1l

Heater voltage (A.C. or D.C) 6.3 volts

Henter current 0. I5-amp.

Max. target voltage 135 volts

Min, ltarget voltaye Iy

Max. contral electrode supply voltage 135 volts

Tuning  Indicater

Tarzet vol 00 135 volts

Control ele ctr‘ de voltage (approx.) 60 81 volts
For shadoow nugle o)

Contrul electrode voltage {approx.) 0 0 volts
(For shadow angle 1007)

Target eurrent 0.9- 1.5 ma.

{With control electrade vollage 0)
*Sultject to wide variation
812—TARLE X111

Teniative € haracterisfies and Ratings

Unless othurwise apecified, values are for
heth wuits
Heater (A.C. or D.C))
Valtage per unit 6.3 volts

Current per unit
Transconductance,
of 30 ma,
Grid-screen mu-fietor
Direet interelectrode capacities (each unit) : Grid-
plate (with external shielding)}, 0.05-max. mmf.:
Input, 7.5 max. mmf.; Outpul. 3.8 max. mmf.
Screen-cathode capacity (including in-
ternal sereen bynass condenser) 65 approx. mmf.
Maximum Ratings and Typical Operating
Conditions
As Grid-Modulated Push-P'ull R.F. Power
nlifier- -Class € Telephony
Carricr conditions per tube for use with a max.
mudulation factor of 1.0
D.C. plate veitaze 400 max. volts

0.8-umpere
for plate cur.
3,000 approx. micromhos

Am-

| n.C screen-grid voltage
(grid No. 2) 250 max. volis
N.C. grid voltage
(grid No. 1) -100 max. volts
D.C. plate current §5 max. ma.
Plate input 22 max. watts
Screen-grid input 3.1 max. watts

15619—TARBLE X1V
Tentative Characteristics and Ratings
Fitament voltage {A.C. or N.C) 2.4 volis
Filament current 2 amperes
Transconductance. for plate cur. of
50 ma. 4500 anproX. micromhos
[lireet intereleetrode cabacities: Grid-to-plate,
0.35-mmf. ; Input. 10.5 mmf. ; Qutput. 12.5 mmf.
Mavimum Ratings and Typical Operating
Conditions
As Single-Fube Class A, Amuplifier
D.C. plate voltage
D.C. screen-erid voltage
{uril No. 2}
Sereen input
Plate dissipation
Typical operation with fixed bias:

460 max. volis

300 max. volts
3.5 max. watts
15 max. watts

.C. plate voliage 300 volts
D.C. screen voltage 250 volts
D.C. erid voltage

{gril No. 1) -10 volts
Peak A.F. grid voltage 10 volts
Beam-forming plate voliage 0 voits
Zero-signal D.C. plate current 14 ma.
Max.-signal D.C. plate current 46 ma.
Zero-signal D.C. screen current 4 ma.
Max.-zignal D.C. screen current 6 ma.
Load resisuince %800 ohms

Total harmenic distortion
Max.-siznal pewer gutput
{approx.)

7 per cent

3 walts
HY6815-—TARBLE XV
Tentative Characteristics

Heater
Voltage 6.3 volis
Current 15 amp.
Approx. interelectrode capacities: C-g-p = 1.8
mmf. ; C-z-k 1.4 mmf.; C-p-k 0.6-mmf.
Amplitication factor 20
Mutual conductance 2,200
Plate resistance 10.000

R.F. Power Amplifier & QOscillator. Class C*
D.C. plate voltage 250 volts max.
D.C. grid current 4 ma. max.
R.F. power output® 2.5 approx. watts
D.C. plate current 20 ma. max.

*At 800 meguacyeles.
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()
And Read the News Abouw

RCA'S SENSATIONAL
NEW TUBE TESTER:

COSTS ONLY

s375

[T e

GAIN, RCA comes through with a

winner! This time, it’s the sensational

new tube tester —that not only offers you

more stand-out features than any other—
but which costs only $837.95 net.

Look atits features! They’ll convince you

that oace more, RCA combines the finest

quality with the greatest value!

Only RCA Radio Tuhbe Tester Offers
All These Fectires

4 Testnew 1-1/2 volt battery tubes.

2 Tests every standard type of receiving tube in-
cluding «/f ballast tubes. Also tests cathode ray
tubes tor shorts and emission. All tests made ac-
cording to KM A standards.

3 Tesis four prong and octal base ballast tubes for
noisy welds and opens.

4 Tests M“fi‘-'. Eve tubes for brilliance and open-
ing and closing of eye.

5 Tess vohage drop on all types of Gas Tubes,
such as OA4-G, 0Z24.G, 874, and others.

6 Easily operated. All operating instructions and
settings shown on simplified coller chart.

7 One Finger Operation. Buttons released or re-
tained automatically as tequired for testing.

8 Shows line voltzage up to instant of actual test.
Naot necessury to set line voltage before inserting
tuh¢ in socker.

Easily Portable... Ideal for Service Work!

shows the RCA
for counter use.

The Targe illustration ac the to
Radio Tuhe Tester as designe

Stockh No. 156-A, net price $37.95. The unit is also
available with cover and snap-type handle for port.
able use. Stock No.

196, net price $39.99.

RCA 3" Cathode Ray
Oscitlograph

This ia RCA's newest and finest
genernl rurpose 3 in. Oscillo-
grn Has many new features

nI at an attractive price. Pro-
vides an easily read image with-
out requiring expensive acees-
sory cquipment of larger tubes.
All' controls located on front
panel. Sensitivity—20 volts (RMS)
per inch detleetion witholit am-
plifier=with amplifier, 0.5 (RMS)
per inch deflection.

Stoek No. 155-363.95 net

Over 325 million RCA radio tubes have been purchnsed by
radio users in tubes, us in parts and test equipment, it
pays to go KCA Ail the Way.

RCA presents the Magic hey every Sunday, 2 to $ P. M.,
E.S T, on the NBC Blue Network

RCA Manufacturing Co., Inc., Camden, N. J.
A Service of Radlo Cosporation of America

Please Say That You Saw It in RaDIO-CRAFT
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RADIO VOCATION TODAY

(Editorial-—continued from page 260)

NOVEMBER,

The Serviceman’s|
Speaker

| tunities today than ever before.

Might I suggest to all those who wish to
break into radio that they pursue a care-
fully laid out plan of action. This plan first
necessitutes honest stock-taking of one’s
self. Start writing your good peints en one
side of the ledger. then list your poor points
on the other side. Try to be honest with
vourself and do not over-stress either the
good or the poor points. Then submit vour
inventory to a close relutive or intimute
friend for double-checking.

When stock-taking is completed consult
the hranches and sub-branches of the radio
industry listed on page 260. It should give
vou an insight inte what branch you would
best fit.

As in every other endeavor, unless you are
a born genius, vou must always come back
to education, whether gained through beok
knowledge, school or college. While it is un-
questionably true that hundreds of men
have gained entrance into the radio indus-
try by the study of books, thousands of
others have not been so fortunate in this
respect. lHigh schools and colleges, on the
other hand, only give you a general train-
ing; as a rule they do not go into specializa-
tion. But there remain the residential radio
and technieal schools as well as the radio
corrvespondence schools, ull of which are
geared to give you u foundation, upon which
vour radio career is to be reared in years
to come.

As I have maintained for many years the
best answer to your problems is contained in
the one word—SPECIALIZATION. No mat-
ter what branch of radio you try to enter,
always remember that what the industry
nmost and needs constantly is
Specialists. So whatever branch you try to

Model!
ESLU

A Completely Universal
Speaker for Radio
Service Work

® Universal Transformer
® Universal Field
® Attractively Priced
® Stocked in the following sizes: 5"—&"
and 8”7
wright-DeCoster quality throughout.
Wwrite for descriotive
matter and prices

Wright-DeCoster distributors are always
anxious ¢o cvoperale.

WRIGHT-DECOSTER, Inc.

2251 University Ave., $t. Paul. Minnesota
Export Depl.: M. Simons & Sons Co., New York
25 Warren St., New York
Cable Address: “'Simontri¢e”

Canadian Representatives:

Wm. F. Kelly Co.. 1207 Bay St., Toronto, Ontane
Taylor & Pearsons Lid. v e l needs

€dmonton. Alberta

DT
Dynamic
List

<« BACK - No Pickup
! < FRONT--Full Coverage
4-: VOLUME INCREASED by Reducing Feedback
¥ DOT, List $31.50, High Imp. 25’ Cable
! D9, List $35.00, Low Imp. 25" Cable
Write for Catalogue No. 29 DIT

Manufacturers Full Line Dynamic, Crystal, Dynamic
and Carbon Microphones and Stands List

AMERICAN MICROPHONE COMPANY, INC. $22.50
1915 SO. WESTERN AVE.. LOS ANGELES. CALIF.
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fit into, you must studv every angle of
it from every possible vantage point, so
that you will become letter-perfect in all
that this particular radio branch stands for.
If you do this, your battle will be half-won
and your entrunce into the radio industry
will not present many serious problems
for you.

THE RADIO INDUSTRY

Continued from editorial puge)
(9) POLICE RADIO
(10] FIRE PATROL RADIO

{(11) AMATEUR RADIO

a—Short-Wave and Ultra-Shortwave
Research

{12) AVIATION RADIO

a—~Automatic Radio Landing Systems
b—Radio Compass

¢c—Radio Direction Finding

d—Radio Robot Pilot Systems
e—Radio Beatons

{—Plane-to-Ground Communications

{13) MARINE RADIO
a—Ship's Operatoc
b—Marine Radio Direction Finding
c—Roadio Compass
d—Ship-to-Shore Radio Telephony
e—Shi ublic Address System
f—Automatic SOS Alarm System

[14) RECORDING

{15) PUBLIC ADDRESS
a—Inter-Office Communication
b—Hearing-Aids
c—Sound Movies
d—P.A, Systems on Ships
e—P.A. Systems in Schools,

Clubs. Auditoriums, etc.
{—P.A. Rental Business

{18) RAILROAD RADIO
a—Train Dispatching by Radi
b—Radio Reception [for entertainment
on trains
c—Radio "Barkers” on Trains
d—Radio Communication with Trains

{17} ELECTRONICS
a—Photoelectric Devices There are
over 200 applications of photo-
electric cells in commercial devices
of all types.
b—Electronic Music
c—Telescope Controls
d—Photographic Aids
e—"Lie'" Detectors
{—Research
g—Metal and Metal-Ore Locators
h—Insect Exterminators
(18) RADIO TELEMECHANICS

~§ C}

y—Remote Conirol of Ships
_Remote Control of Airplanes
¢—Remote Control of Motor Vehicles
{19) RADIO IN MEDICINE
a—Short-Wave Diathermy
b—Radio Surgery
c¢—Radic Stethoscope
d—Radio Diagnosis
{20) RADIC SCHOOLS
a—Engineering
b—Servicing
c—Communications
d—Broadcasting Talent

(21) TALKIES [Home, Industrial, School,

Night

Theatres)
a—Design
b-—Instaltation

—Servicing

2]
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_Attractive

MODERN DESK LAMP
Absolutely FREE

THE DETAILS - - - -

READ
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NEW 42-PASSENGER AIRLINER
BOASTS SUPER-RADIO SYSTEM
(Continued jfrom page 271)

weather, and marker signals while hold-

ing Z-way communication with the
landing tield. All power is supplied
from the ship’s 800-cycie auxiliary

lighting plant. An intercommunicating
system, that may be plugged into reg-
ular Bell Systemn lines when the ship
is on the ground, counects the pilot,
co-pilot, 1light engineer, and stew-
ardess. During flight the pilet may talk
over any one of 10 different frequency
bands. and a special direction-finding
loop enables him instantly to check the
ship’s position with respect to ground
stations.

All major eomponents of the system are
assembled to form a panel installed on the
“bridge” immediately behind the co-pilot’s
position. This unit, operated remotely from
a master control column which rises between
the pilot and co-pilot, is entirely self-
contained and is comprised of the trans-
mitter; communication, beacon, auxiliary,
and marker receivers; and the intercom-
municating system amplitier. Individual con-
trol panels, mounted at both flying posi-
tions, switch either headset independently
to any or all receivers without affecting
whaut is heard in the other headset. Facilities
are also included in the individual panels
for switching the microphones either to the
ship’s transmitter or to the intercommuni-
cating system; for signaling the various sta-
tions connecting with the system; for ad-
justing headset volume; and for placing the
transmitter on the air.

As the ship passes from one radio zone
into the next, the transmitter and com-

JUST THINK OF IT-—you can get absolutely
FREE, the beautiful desk lamp shown at the

left, This attractive desk tamn is suitable for
home, desk, den, office, laboratory, studio or
workshop. It is sent to you by the publishers

with their compliments for a one-year subscrip.
tion 10 RADIO-CRAFT. look at the many fine
features which this handsome desk lamp has.
Read the list below.

HERE ARE THE LAMP FEATURES!

o (ltons't'ructed of metal with attractive bron:ze
nis|

& Scientifically eonstructed
ditffused light.

& Helmet-type shade can be tilted to any con-
venient angle.

& Stands 137 high and has 10” metal shade.

¢ 5-foot rubber insulated cord and plug.

& Constructed to last for many years.

Clip Coupon Today —and Mail!

8end your suhscription today toe RADIO-CRATFT for One
Year {12 issues) and receive absolutely FREE one of
these truly remarkable desk lamps. New gubscribers are
acceptedd or you may extend your present subseriDtion
anotlier twelve months under this ofter. Mafl your remdit
tance of £2.50 (Plus 25c for shipping charkes on I.nnp)
10 the publishers of RADIQ-CRAFT. (anadla and
eign £3.25) You will nrommly receive your FREE DESR
LAMP by return mall. Use the coubon below to order
Yyour subseription.

RADIO-CRAFT
99 Hudson Street NEW YORK, N. Y.
RADIO-CRAFT
99 HUDSON STREET, NEW YORK, N. Y.

Gentlermnen: Enclosed you wﬂl find my remitlance
of S2.50 whit¢h cnier my subscription o
3 . Seril me

to give glarcless,

{ La (Canada and_for-
lzl'n $3,25.) adzl 25¢ additional o caver

shipping chnn{os on  Jam:

¢ » NEW SUBSC‘RIBER

¢ ) EXTEND PRESENT SUBSCRIPTION

Name ....,

Address ..

Ciy
(‘icml rcmluanec hy heck money order ar un.
U. S SUA LT

used e stamps. Register letter if you

State 1

1

send eash or smmp 1) [ ]
[}

€

RC-1138
% D D N N

munications receiver to which it is geared
are shifted progressively through 5 pairs
of “day” and “night” frequencies, by means
of a rotary dial on the transmitter panel.
Instantaneous shift from day to night fre-
quency ig etfected by a push-pull Jever lo-
cated on the master control column. Quartz-
plate oscillators of new and superior design
hold the several frequencies within required
limits and a forced draft ventilation system
cools the active elements of the transmitter
with filtered air.

The communications receiver, too. is erys-
tal-controlled and is of the superheterodyne
type. Its maximum sensitivity is adjusted
from the master control column and there-
after is regulated automatically by a special
vacuum tube circuit.

The beacon receiver is basically similar to
the communications receiver but differs in
its purpose and in several minor features
of mechanical design. Provision is made for
reception on either a conventional single
wire antenna, which is located beneath the
fuselage, or from the shielded direction-
finding loop enclosed within the ship’s
wooden nose. The receiver is continuously
tunable between the frequency limits of 195
and 415 kilocycles by means of an illum-
inated dial on the control column which also
contains the sensitivity control knob and
an indexed dial showing the loop position.

An auxiliary receiver. which may be oper-
ated from battery supply in event of power
fajlure, covers all of the frequencies to
which the pilot would normally have occa-
sion to listen. It is tuned remotelv from the
control ecolumn by flexible shafting.

Marker stations are indicated by a serics
of colored signal lights which appear in the
cockpit and which may ‘be augmented by an
audio signal heard in the headset. The
erystal-controlled receiver, which is of the
superheterodyne type, requires no operat-
ing attention during flight.

(Continued on page 318-320)
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MODEL 307¢
DYNOPTIMUM /
TUBE TESTER ,

Checks all latest
tubes well
48 gld types.
Tests for ghorts
iand leakage be-
tween all ine
dividual rle-
ments while hot.
Wil also test
hot cathode

as

Uses

ihtee Inch

D’Arsonsal meter with *‘good-bad’’ muiti-colored
Eﬂlel \n.mlralle I||l|a‘ v.oln':w indleator _on meter.
‘omiplete with rectiter, tube ll d tube
charts, ready 10 wse . . . cost 516 95
Also available in porlublc modcl (No. 307P)
Only $18.95

MODEL 432
TROUBLE
SHOOTER

Lowest priced
“legitimate’”
tester on 1lie
market today.
Yot quallty
has not becn
sacrlficed  to
ichieve  its
amazing ecnnom}' Compact pocket size weighing
Just 24 oz fts multiseale D'Areonval meter ae-
irite within 2%. Has Indirvidual 10w olun scale.
D. Tolts—0-5/0-50/0-340/0-1,000. D.C. ma.
ol ll 0-10. !{)hmslo -500/0-50,000/0-500,000. Com-
|1ee notihing to
g L K else 5595
Olher l:-xfrrs e the compluc tine of high
guality — law priced R.C. I instrumernts de.
seribed in new catulog. Use convenicnt counon
for your copy,

See the R.C.P. Jine of quality instruments at
your lacal jobber—or if not available in your
locality use coupon below for your order and
specify your jobber.

BB BERY i

88 PARK PLACE NEW YORK CITY

RADIO CITY PRODUCTS CO,, INC,

88 Park Place, New York RC-118
Rush to me new catalog..
Attached please find M.O.[J Check D

leakawre.

for model ........ tube tester.

NAME o g G i rerora s o B O3 8 B o /T o 8
ADDRESS ...vivuinee rearTEEEEE ST rnan. [
[S1] | S Ppee——— STATE ,

@ wm wmm PASTE ON PENNY COUPON m mme
SPECIAL—NEW TUBE NUMBER

Tell your newsdcaler NOW to reserve
December, 1938, RADIO CRAFT for you.

' mrropv-ro-yoaﬂw: You # 50

I5 WORLO- W/DE

| antee. Send penn:

WORLD'S GREATEST
RADIO VA LUE 3

w By

fajk‘

MIDWEST

1Tt is o n sy
molernize our i
radio by Imlum! mh
Now  S29.85  fiflee-
ul»e worlhdswide ehass-

your present
mbll;m Get exciting
world-wide recept m;’

30
FREE trial. '\-lom-y back i
DOSL cary
ar wrlte for new FREL 1939
eatalol and Trasle-in plan o3 118
12-EE. Midwest Radio  Cor-
poration, Cincinnati, Ohio.



Cinavdagraph
speakers are avail-
able in electro-
dynamics from &

to 27" and perma-
nent magnets from
5 to 18", Send for

new cotalog to DV
=18

CINAUDAGRAPH CORPORATION

SPEAKER DIVISION EXPORT DEPARTMENT
STAMFORD. CONNECTICUT 100 VARICK ST. NEW YORK

® Mass-produced for new low prices. HY-
YOI capacitors for transmitting and other
high-voltage applications are now available
in oil-filled (heavy-duty) and wax-filled
(normal-duty) types. ® Welded steel can.

High-tension pillar terminals. Conservative
ratings. 600 to 3000 v. D.C.W. ® Compare
prices.

jobher's.

Compare quality-—at your local

! CORPORATION

70 Washingwn St . Breoklyn, N. Y.
IN CANADA: ALROVOX CANADA. Limited Homilion. Oni.

RADIO-CRAFT

"SIGNAL-TEST" SYSTEM |

OF TROUBLE-SHOOTING

(Continued from page 293)

ke. to 4,900 ke, and from 4,800 ke. to 15,000
ke. Pick-up to the circuit is through =«
shielded cable which terminates in a capacity
of less than 1 micromicrofarad. The input
circuit is equipped with a gain countrol.

In order to provide for maximum sensi-
tivity when working with modern super-
heterodyne receivers with comparatively
low oscillutor output voltage, high gain is
obtiained in the oscillator channel by using
a type 1852 tube as the amplifier.

The oscillator channel is used when check-
ing oscillator operation over the 600 ke. to
15,000 ke. range. When checking for opera-
tion of oscillator systems without regard to
frequency of the output, the electronic volt-
meter channel is used.

A.F. CHANNEL ] ; | "
5 The A.F. channel employs

V84 to V- tubes: an amplitier, a diode

rectifier sind an electron-ray indicator.

It is resistance-capacity coupled and “tlat”
over a frequency range of 50 to 50.000
cyvcles. The sensitivity of the amplifier is
0.1-volt for full indication and is operative
over an input voltage range from 0.1-volt
to 1,000 volts. A jack is provided in the out-
put c¢ircuit of the amplifier so that the sig-
nal output can be fed to headphones or to
an oscilloscope for aural or visual observa-
tion. The continuously variable uattenuator
and a switch-controlled, single-step attenua-
tor provide attenuation over a ratio of about
10,000 to 1.

ELECTRONIC VOLTMETER

V10 This voltmeter employs a tube and
& meter-type indicator.

The meter has a center zero und indicates
both positive and negative voltages with
respect to ground. The range of voltages
covered by the meter is as follows: -5 to 0
to +5; -25 to 0 to +25; ~100 to 0 to 100;
and =500 to 0 to - 500. The input resistance
of the instrument on all seales is 10,000.000
ohms. which means that en the low-voltage
scale, the resistance is equal to 2,000,000
ohms/volt. All D.C. operating and control
voltuges may be meuasured with the instru-
ment, thus making it possible to measure
R.F, IL.F, A.F, and oscillator voltages di-
rectly at the grid and plate without inter-
fering with the operation of the receiver.

WATTS INDICATOR
’ 0 (< The watts indicator em-
FiB & 1 ”_ploys 2 tubes: a diode

rectifier and an eleetron-ray indieator.

It is calibrated to indicate the power con-
sumption of the receiver under test and
covers a range from 25 to 250 watts. This
unit is automatically eonnected into the
circuit when the receiver is plugged into
the receptacle provided for that purpose.
To obtain the amount of power consumed,
the watts-level pointer is turned until the
shadow in the watts indicator is a mini-
mum. the eyve is just closed. The power in
watts then is read directly from the scale
engraved on the panel,

POWER SUPPLY
Vi 9__The power supply emplovs a full-
< wave rectifier and functions as the
source of the operating voltages for all the
tubes in the Chanalyst.
Exceptional care has been taken in the
design of the filter so that the hum level is
extremely low.

THE CABLES AND PROBES 1
Four probe leads are furnished. The |
{Continned on page 317)
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Aerovox Corporation.....
Allied Radio Corboration.
American Microphone Co.
The American Red Cross.
American Television Institute
Amperite Corporation
Amplifier Co. of America
Arrow Sales Company

B
Browning Laboratories, Ine.
The Brush Development Co.

C
Capitol Radio Engineering Inst.
Central Radio Laboratories. .
Cinaudayraph Corporation
Classified Section. ciiews
Clough-Iirengle Company
Cornell-Dubilier Corp.......
Coyne Electrieal School.
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Eastern Radio & Tel. Labsa.. ...
Electronic Products Company.
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Hammarlund M. Company.
Hickok Eleet. Instrument Co.
Hudson Specialties Company
Hygrade Sylvania Corporation

International Correspondeénce Schools
International Resistance Company
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Lanecaster, Allwine & Rommel
Lincoln Engineering School.
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Meissner Mfg. Company.
Midwest Radio Corporation
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National Plans Institute. .
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National Union Radie Corp.
New York Radie Supply Ce.
New York YMCA Schools
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TECO TEST EQUIPMENT sia = GUARANTEE & 10 DAYS FREE TRIAL!! )

Buy direet from the factory. Save 509, If the Instrument you buy does not meet your needs, return it for full credit on any other TECO equipment.
Buy TECO and SAVE the difference!

TECO POCK-O-METER
AC and DC

A new pocket size volt-ohm-milliammeter

that includes AC measurements and is the

luwest priced, full-service instrument ever

offered! Has 3" d'Arsonval movement 0-1

milliemmeter. Comes with etehed panel.
SPECIFICATIONS

5 DC runges: 0/1.5/15/25 75 500 volts.

5 AC ranges: U/15/40/75/200: 1200 volts.

4 DC current ranges: 0/1 10 100 500 ma.

2 resistunce ranges: 0:500.500,000 chms

(low ohms readl to 1 ohm)

Pock-O-Meter supplied com-

plete with batteries, test leads, 45
aml instructions. Size 614 \3%

x2457 ;. shipping weight 5 Ibs.
Qur net price...............

NEW TECO TUBE TESTER

g A genuine achievement!
MOdEI T 10 For accurate and rapid
work. Has d'Arsonval moving ecoil meter.
Tests all types of tubes, For use on 110 V.,
60 cycle AC.

® Tests all {, 8. il and
Feafures octa] bage tuhes, @ Tests by the well
estahlished emisslon method for tube uuality. direct
1y read on 1he Good ¥ 13ad scule of the metvr. @
Aftords sepurale neon test for leakage and shons
hetween clements. @ All services pertonimed with 5
controls at. maxinin nuny tests not requirlng all
vntrols. @ Modern attractive etehed hanel louse
1 rugred leatherette carrying (-ase with rempovable
hinked cover and hawlle. ¢ cycle

NEW TECO MULTIMETER

MODEL T |5 Hlere's lhe unlt ¥ou need for rapid,
aceural mensirenmenia,. A 1000

...... per volt tyie L U et featuring o Arﬁnnval

& hvenent -1 Milllammelcr.  Accuracy

A|I| 1CLINE e e - UNCe ol 10

i C. 2 GES. 0.500 ohms,

AND  LOW  CaPACITY

mf
TAGI: hnd _Ct HRENT
0-1530, To0 volt
750 yaliz: D¢

;nr, megahil HIG

b AHRIG-1 b,

{ \||'1lTI A and

HANGES, DC Veollage:

f\( \Jll:ﬂ.’ﬁ' O~l'>. Q- 1730,
l

Pak u i Ue
o THREF hl.LllkEL nAVGES.

.
TH( u \mnlmewr roines. cnnlplﬂlo

L 3 ease  with u-sl nrods

| rivtions. Size 111,x9 l x
510 ship o oweigin B —
Our ice . .

AC operation. @ Supplled with in-
structions and reference table cover s I I 75

ing all tunes which you whil em
monly etieannter in servicing. Size
1ily x 9% x 5%". Net _1'rice

THE NEW MODEL T-25 SIGNAL-GENERATOR
PLUS BUILT-IN OUTPUT METER

Specifications Complete Set Analysis at
Your Finger Tips

Works on 90-130 volts Ad
Generates radlo and internieiliate fréquencies. 100 ke. to 80 me.. In slt hands,

selected by front-banel switch operutlon. Two audlo services. 66 cyels slne; Wive, andd Combines the functlons of 1 Teen T-10 Tube Tester and T-14 Multimeter. A eom
tive saw-tooth switehi-selected  frenueneles. 100, 4un, 1000, 000, and 7300 cycle: plere testir labovatory for shop use. A portabie tronble shooting latoratory wihlch
The andlo Is servleeahle as modulutlon os wll LK. aml LI, bands, also may he you ean quke with 1o the Job. Fast. aceurate trouble shoming with o slogle
taken out Independvutly serviee lostrument. An invitlnahle a-se niwiern thehl servleing.  Speelficatlens of
Featwres 1 Crowe 10° fll vision oblong dial. the I-20 are the same as those Ziven for (e T-10 Tobe Tester and T-15 Multimeter.
Crystulline black finish shield cabinet, The TECO T-20 SET TESTER couies contbilete with sually

Three tuhes used: one GIi{: oselllator. one 2326 rectifier. and ene jarke 412" al'Arsomval (ype mcter ittractlve  elehed  panel;

nrodulator  tubwe 45 test prods. black leatherette earry cise anl nstructlons for use s 45
The TECO T-23 Signal Generator mmn ete wlth tubes and tesl on 110 xolts. 60 cyeles. AC, Nize 137 x 105" x 6", Xhipping

leads.  Slze " x 11 BT Shipping  welght. 18 pounds. Weight 17 1bs

Net Price c 5 S Our net price

TEST EQUIPMENT COMPANY o4 Gmerice

139 CEDAR STREET | RC-11 | NEW YORK, N. Y.

Please Say That You Saw It in RADIO-CRAFT
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STOP, LOOK & BUY!

Rockbottom Prlces on Surplus, and Army and Navy Merchandlse

When prices are low we buy! They're low now—LOWER THAN THEY EVER WILL BE— |
hence ihis sale. Most of Ihe merchandise is new—never used; some of il reconditioned.
100¢, satisfactiun on each transaction or your money refunded.

ORDER FROM TillS PAGE. Use the coenvenient coupen below. Be sure to include suth
extra remittance for parcel post charges, else the order will be shipped express, charges 1

collect, Any cacess will be refunded. C.0.D. shipments require uw 209 depuosit, I full
remittance accompanies otder deduct 2¢5 discount. Send muney order—certitied check—
new U, 5. stamps. No C.0.D. to foreign countries.

ORDER TODAY QUANTITIES LIMITED QUICK SHIPMENTS ASSURED
EDISON 1/50TH H.P, UNIVERSAL MOTOR | NEW FUEL PUMPS

Drown & Sharpe  punps
Brand  new; ever  been
nsed 1 e w sed  for

' o rie Cu. for Dictaphione machioes.
Made by Edison Eiects Pt histaitone s e |

asoline, oil, umw Iy 4l
other h. " for
waler. Tiokes -uud.|rd l,hrm ]
27 tnpat and output pipes
Hite (Irl.c ahaft. NMeoas.
ures 4 x x U, thiam

overall. \h]). wi. 8t L.

ITEM
Your price -+ $4.45

I‘TE‘M N‘O I‘_IJ. $2-25

Your price

U S, NAVY BAUSGH & LOMB B TELESCOPE

WESTERN ELECTRIC BREAST MIK®

A lizhiwelght qlrrn(t-tym carbon
Iate int.

migrophone. wlih hreas) fiid
ted for
com
lrl
Precislon-pillt for U. S. N fliders on large
c1||l»rc ].’uns CAMFERA F I’ ¥on Cr.ose.
- uep. ETANT v
T e tuhwe: {
nil-Nolse  MIerophe e I
for hume hroatic ('Y or
g LT ereet Image; O o")h‘ orugvnml H
ITEM Nﬂ 15 cost said to be d 5 s, l
Your | ITEM NO. 25 $
Relsy Your Price .... 14. 95

GUARANTEED REBUILT VACUUM CLEANERS

All NATIONALLY-KNOWN makes—GUARANTEED FOR 6 MONTHS. All parts. no matter how slightly worn.
are replated with NEW ones;—we sunply new hags. new conls. brosnes, fiandles, belts ava other parts. Even
the chassis itself is replated and polished. We've been selling these rebuilt mzthmes sinee 1930; all our customers
are satisfied. or money back, THERE'S NO GRIEF WITH THESE MACHINE

P‘(EMIER DUPLEX—Motor driven l>l‘ual\ l‘s
Nw or

» Lamile

EUREKA NO. 9—=irajuht suetion Fixe
brush. Dlstol gvip ndte.  switeh
Pollshed. ahunlnuim ol 3

[1%¢] o e, aillu 13-inch nun ©
Ilnll \n-.nlnummolm Ship. wt., 20 Ihs Lix
ce.

Your Prics .. - $16.95

ELECTROLUX NO.
ier ly|e mulor. E
et Fool eontrol switeli. Has 101 uses
-l upholatery. walls, dreaperies.  ou
talns. mallres: etc.  Sh wi., I8 1Ihs
LiIst Price, $60.75.

Vour: Price .. .. $18.95

NOOVER NO 700 Mgl ||or e clean
Pintesl nilte. Swile n e, A
hilgh |ml|<||ou! Iunlhlnm (nu)ul
List price. 683, nsler. Shipe wi., 25 s, List I'rice.

Vour Prics .. $13.95 Vo Prigs Lt $29-50
PORTABLE TELEGRAPH AND BUZZER |  TELEGRAPHIC TAPE RECORDER

Shiy wi., 20 Ibs. JIst v

mew e w | §12.95

HAMILTON EEACN--Mu.or dl(\en hrush. Pis
ol sd nlmu n heusing
=hiy

12-in¢ v.e switelh
wi.. 21 lhs, List price, SH.’\..‘S(»

o .. $13.95

HOOVER NO. 10S--AMotor alriven hrush. Fe
contrel swliteli. Wack cnarncled  stes sl
housing. 12-luch 2Zle. N T

wonderiul huy!

| FIELD SETS ] PARER TaPE /\llllﬂrnlu' makes @
. m ulc for mllitary use Ly ROLL written  recoril  of

stern Elec W ende and similar mes-

| riul buy i

parts 0 enmlabing, New
never heen Used. Good fin
ode  praciising,  sggnal
. (-mnmunir-.u"np cte
re.

SeR Qi AT IR
nching for
t or

trachiny code (o
droups. Radie  men
can easlly adapt 1t 1o
short: wave recelvers
for taking permanent
records of rmu- mes-
Doub

queney huz
nunm e

e

res nr(lln;z af two mes-

suges. 1'ens Are oper-

aled by battery  and

hoey wh\lc tape f{'cdll’r
sol

ITEM NO.
Your Price ..

SPERRY NYROSCOPE LIQUID COMPASS

Made for U.8. Siinal Corps: mensi.
tive aud accueuie. Quick rendings
e from lop:

ITEM NO. 20
Your Price

ANTI-CAPACITY SWITCHES
| Made ULy Wealern  Flectrie
Double throw switeh with 1¢
| terminals—equivalent 1o {wa
doible-pole, double-thras
switches, A)l comtarts are of
platlninn  plate, orm-nat price

wt. 1 b,

ew Ilnu). nf
akes [t usable
a8 a4 palvanometer. Shp. Wt 3 by

| ITEM NO. 12 $1.85 e b 23 $1.55
Your Price .. i e . | Your Price ...... . *

~ WE HAVE NO CATALOG. ORDER FROM THIS PAGE. |
HUDSON SPECIALTIES = 40-R West B’way = N.Y.C.
IT'S EASY TO ORDER--CLIP COUPON_-MAIL NOW

r---------------------uu--u----------------------------rl

1 HUDSON SPECIALTIES CO. {0-R, West Broadway, New York, N. Y. RC-1138 :
L T have circled below the numbers of the items I'm ordering. My full remittanec of . . (inelude shiphing 1
B charges) s enclosed ] 1
] OR my deposit of $.. . 1s enclosed (20% reanited). shlh order €.0.1b. for balance. (New U.8. stamns

8 check ar money order decented ) :
: Circle Ttem No. wanted: 10 12 11 15 16 20 23 21 25 26 27 28 29 30 3t H
1 . [ ]
¥ Name ......... e . Address ..o ceentam e ]
(] [ ]
§ City e . GUIE W pmas s 8 b s sidmage 1
[ ] Send remll ince by clheck. siamps nr meney nrd(-r. regisier letter or stamb :
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 OPPORTUNITY AD-LETS

Advertisements In this sectlon cost five cents s word
for euch Insertion. Name, address and Initisls must
be Included at Lhe above rale. Cash should accom
puby  all clussilied adsertisements unless plaved by
an aceredited sdhvertlsing asency. No o adverlisement
tor Jess Lhan ten woras acvepted. len percent uis
wount for six lssues. twent) percemt lor twelve issues.
l Uljeetionable o nlsleading  adrertisements nhot  ac-

copled.  Adverlisements  for  Deetlibet  lssue  wust
reaeh Uy not luter than Oetvber Gth.

Radio-Craft » 89 Hudson SL ® New York, N. Y.

. _ AGENTS WANTED & )
MARVELOUS NEW TOY. BIG 10c SELLER. 300%
proiit. Write lmmediately,  sunple (ree. Send  quarter
o ||u|-kim mailing General  Supply  Co.,  Dept
Isid. Plgua, Ohi
'3ALESMEN—SELL CALENDARS. COMPLETE LINE.
slzes, lorludlog jubios; beautlful subpects. Sainples
free! Fleming Calerndas Co., 9 Lutlage tirove, (hlunu
MEN—WOMEN SELL THE NEW BULMER CORN DE-
| her, .\Iukr.; canuing vasy, Buimer Muchine Works,

AVIATION - —
AIRPLANE MECHANIGS LICENSE QUESTIONS.
| iswers, diagrams, 3 nglne Mechanic's $1.25
F2.00 remittance. \lc)c fingineering. Lox 8, Iewnp-
New  Votk,

BOOKS AND MAGAZINES

| WE HAVE A FEW HUNDRED RADIO ENCYCLO-
] by 8. Cerushack, second editlon. originslly sold
:I'JB ook has 2 pages, wel 3 1bs., sz X
lehes, Hed  moroeco—Kkeritol Rexihle bluding. send
| n stamps, cash or mouney order and houk will he
forwanl eaptess colleet, Technlfax, 338 W. Wushinator
Vhivago,
ASSURE YDURSELF OF GREATER PRDFITS BY
oing radio service johs more nuickly. Authentic serviee
ides show  vou the way lowegte and correet troubles
any radio recelver.  Gerashaek otielal tadio Sery lee
M ul(l:l\ show Y»ou liow 1o complele more
| 1line—li0w carn more money by f
Torn lo nace A atid learn how you can get \l.ml-.lls
tere inspeciion play
HAVE YOU A SENSE OF GOLF HUMOR? COPY-
| rizhied |»rlnmt |mukl\=l -Ilo\\ Dutters, ™ \Written by a
| wist.  Fificen e atures  Senvier. 36
Ihnea Street, New llrllul. Conn

BUSINESS OPPORTUNITIES

‘RELIABLE PERSON IN EACH TOWN FOR OWN
1
{
|

crtislug disteihuibng ageney. Ne selling. ood paying
aitess. Danson’s  Atvertising, Cape Giranlea Mis
i
TWELVE (12) MONEY MAKING PLANS. ““INCLUD-
lans.” Nin Sl Un Distributors, 32 Kverett
St ubik, Nrw York
GIANT MAIL—OPPORTUNITIES. INCLUDING 52-
tdeas. Al for 10c

e mnaxazine, tips
€ haiz, 324t NOORim

CAMERAS & SUFPLIES

AMBERTINT I6MM. CAMERA FILM SIEIS FOR 100
[ t Ing.

machine  provessing.  Da

Inl]m.xul studios. Suuth Gate.

ARGUS EVER-READY CAMERA CASE. GENUINE

top gride leather. willt shoulder-steap very speeial with

hi~ advertdsement. #3169, Miroiex, 6241 Southwoud Strect.
b s Louis, Missouri.

|
JOIN THE THOUSANDS OF CANDID CAMERA FANS
ine minlchm | with Wollensak a0 mm,
« shutter aml le spy glass™ view  ting
assures  sharp plctures 18 x 1%  inches.
rues with clarny up 10 X x 10 hes.  Has spe i
cornpartment (0 curry extfa Him  roll amd tripod  socket
for mountlng. Uses eronomical Koduk 127 or Agfa A8
film th colur or Dlack anl white-—lakes 16 pictures.
Housing  built  of unbreakable bLakelite compositlon.
Camera welghs only 9 ouncex: measures 5 lon hy 37
I by 2 wide. Kus¥ 10 operats sinl Inexpensive to
e Shipped postpaid anywhere in U.R AL with guarantee
ol sufe  dellvery  £3.98,  iludson \peemltlrs ompany,
481C West Broadway. New York, N.

COINS AND STAMPS
25 NORTH AMERICAN ETC. FOR 10c. PRICE LISTS.
\|||m>\=|h u\ 194, diHome . Muax -
COSTA RICA TRIANGLES, ETC.. FREE. SENO RE-
turn postage. Clyon, Ulifton, New [er:ey

FOR INVENTORS
INVENTIONS QUICKLY COMMEKCIALIZED. UNPAT-
preofectlon tranteqd.  Pacific lnventors  Apency.
Trost. san Francisen, Calif

INSTRUCTION

RADIO ENGINEERING. BROADCASTING. . AVIATION
aml police radlo, sevicing. marme and Morse teiexfaphy
taught Thorankhly. All exmeiises low, Catalog free. Dulge's
Institute, 1'lne St.. Vadpagaiso. bae

MACHINERY
CONVERT MDDEL T MAGNETD FIELD COILS INTO
ate welder seates from 1O valt  pows supply,  ldeal
or Hght m]dn Instructions $1 or Welilig
pany. Liox 1892, Roanoke. i

MISCELLANEDUS

MEXICAN DIVORCE - NO PUBLICITY. AMERICAN
aenex. Bax 1786, F1 1'ase. Texa
PYRO PANTAGRAPH—THIS ELECTRICAL OUTFIT
izns prrmanentdy an leather, wool. cork. snrds,
Sluply plug pyro clectrie nencil into any
r 1L.C. line amd it I8 ready to use. Jteduce
design with speclal pantaErani inchinled
Vomplele kit and instruetions, $2.75. (Add postaxe for
Ihs.) Welhworth Trading Company. 560-R
Washington Street. Chicagoe. lilnefs. L
8-C SOLID STEEL ROD. WHAT! ALL FOR
200 Yes siree—rod. reel. line. 50c¢ smwm. |'astpald
1t value Buaranlecd. Calnlogue fic stamp, Dealers write
Wactory AT, 130 Hutex, Detrafi. Michlgan
MONUMENTS AND TOMBSTONES
GENUINE MARBLE. GRANITE. FREIGHT PAID.
Catalog free. $11 up. United States Marble & Granite
Co. A"" ()nrm I

(Continued top of next page)
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DFFIGE SUPPLIES

ENVELOPES—IO‘JD—G% s §1.75; I000—I()'5-~S2.85: 100
slieets catbon paper £1.50; prepald. * Eversthiug for e
office.’” Labahin. 93 Main, lsansion, 1Uinois. =
CUSHION MOUNTED ONE, TWO LINES. 25¢; 3 LINES,
d5e. Stamp Wi Works. Hastlugs, Nebraska.

PHOTOGRAPHY
ROLLS DEVELOPED-——ZS: COIN. TWO 5 X 7 DOUBLE
weight professional enlargements, 8 sloss primts. Club
Thote Service. laCrosse. Wisconsin
ROLLS DEVELOPED—8 LARJAPRINTS (ENLARGE-
nents) 35¢ or § regular prints 25e. Buar Phote.  New
Britain. Connecticy |

PRINTING

$1.98 POSTPAID—250 BY; x || LETTERHEADS AND
250 envelopes. Alo, 1902 Oneida. Duluth. Minn.
SPECTAL—I000 LETTERHEADS AND 1000 ENVE.
fopes $4.75 nostpall. (Mher printing at reasonable priees.
All work ¥uarantee tlustler Hubllkshing Company, North
ﬂllexn Indlana.

1000 6X9 CIRCULARS., LETTERHEADS. ENVELOPES.
posteards. $3.95; 5000, §9.45. Al orinting reasonahle,
Nanibles. ‘Goodprint II.xrrlﬂunl.vurx burg. Virginia.

< — RADID _ - :
‘‘CRYSTAL DETECTOR™ HANDBOOK: 3 AMPLIFIER
plans: “Radiobmilder”—year: all for 2he. Laboralaries.
7M1 Kast 14, vakland. Callf,

SELL CRYSTAL MICROPHONES. NON-DIRECTIONAL.
eight-ball model. Braml new latest factory produrt. §8.00
White Sotnd Studie. 151 West 63rd Street. New York,

" SONG POEM WRITERS

WANTED ORIGINAL POEMS. SONGS. FOR IMMEDI-
ate consideratlon. Nemd poems (o tolonial Music 1'ub- I
lishers. Lid.. Dept. 1-69. Toronto, Canaa. o
SONGWRITERS! MELODY FOR WORDS $1.00. |
Littlg, 215 Mason Theatre, Los Angeles, Callfornla.

i, \
AT THE HELM - in dme of neea

/ RADIO COURSES

/ RADIO OPERATING—LHOANCASTING
'nr Gov't License Prebaration

® RADIO SERVICING 4 _practical course
® RADIO AMATEUR CODE @ TEI.!-'.VISm.\'
® ELECTRONIUS—I1 yr. Jday course 2 ¥rs. eve
Day and Evening Classes, Booklet Unon Reduest, /
New York Y.M.C.A. Schools /
4a W, 6ath Street New York Cluy

Trade and Technical School
Licensed by the State of New York

-

PATENT S—TRADE MARKS

All eases submitted given Dpersonal attention Dby
membiers of the firm.

Form "“Evidence of Conception” with
instrurtions for wse and “Schedule of |
Government Gud Aitorneys Fees"—Free
LANCASTER, ALLWINE & ROMMEL
PATENT LAW OFFICES
436 RBowen Hldg. Washington, I, C.

Serurcingﬂ is Made Easier with |
; RADIO CHASSIS CRADLE!

Service sho s n(‘cd the RADIO
! rmm F e craale)  for
efficic i R T 4
and Nmiri 4 nr receivers n
amplifiers, Ipme clamps
10 l"l"lrll(' which can be ad.
Justed Canle I\x-lr_?m

[} ap
23 inches. Excellont for
displaying receivers, Write for illusirated circular RC!

WM. A. THOMAS CO., 321 Caroline St.. Neenah, Wisc.
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"SIGNAL-TEST" SYSTEM
OF TROUBLE-SHOOTING

{Continued from page 314)

cables have low eapacity, are shielded, and
have an outer covering of braid. The probe
handles contain the coupling capacity for
the R.F.-I.LF. and oscillator channels. Four
small ecopper clips, having internally-
thre:uled sleeves, ean be screwed over the
prods when a permanent connection is re-
quired as in servicing intermittent receivers.
Two additional flexible connectors which
can be screwed over the prod so as to en-
able connection to the tube sockets from
the top with the tubes in place are also
provided.

It might be of interest in closing to say
that this method of operation makes possi-
ble, in about 60 per cent of the service calls.
a very thorough inspection of a receiver in
the customer’s home without even pulling
the chassis from the cabinet, working right
from the top of the chassis. As a matter of
fact, it is possible to approximate the de-
fect and thus render an approximate esti-
mate without gambling with the time re-
quired to “pull” the chassis (take it to the
shop) and render the estimate, only to be told
that it is too high and, hence, lose the job.

Thie article has been prepared from data
aupplied by courtesy of Service Instruments,
Ine.

Radie-Craft is very desirous of hearing
from its realers, in connection with the
above article. Your comments on this sys-
tem of servicing will! he most welcome.

SERVICING
QUESTIONS & ANSWERS

(Continued from page 279)

pany. After replacing the coil and setting
the trimmers, I found one station at 630
ke. which would come in on the dial twice,
within ahout & kc. of each other. And an-
other station at 1,460 kc. which will come
in about 2 or 3 times on the dial, very close
to each other. I have quite some radio
experience and have tried the complete cir-
cuit out, but can find nothing else wrong.
Could you please explain this and give me
a remedv?

(A.) The trouble outlined is probably due
to either of 2 causes. First, we suggest re-
alignment. It is possible that the oseillator
shunt condenser has heen adjusted helow
the signal frequency. There are usually 2
settings of the osecillator shunt trimmer.
The one with minimum capacity (above
signal frequeney) is correct.

Second. check all compenents in the
A.V.C. circuit, as grid filter condensers in
the control-grid circuit of A.V.C.-controlled
tubes, for leakage. Check cathode voltages.
Lack of, or insufficient hias on R.IV, or I.F.
tuhes produce repeat points, close to one
another, in tuning.

OPERATING NOTES

(Continued from page 278)

value of the resistor to 15,000 ohms the
tone became as elear as a bell. Bypassing
this resistor with a 0.1-mf. condenser im-
proved the tone quality even more,

When replacement transformers are used,
alwavs use a transformer with a rating
well over an average 5 tube transformer,
or it will become badly overloaded.

Francis COLLINS
Collins Radio Shop
e

Deon’t miss the December
Issue of Radio-Craft!

Please Sey That You Saw It in RaD10-CRAFT

Everything

in radio in

this Big New

1939 RADO-

LEK PROF-

IT GUIDE. Radolek has every-

thing under one roof. When you

order, you get just what you

want, promptly and economically.

Over 25,000 RRadio Servicemen

now depend upon Radolek Serv-

ice. Send for your copy of this

big book. It will give you new

idess in conducting your serv-

ice business on a more profit-
able basis.

Test Instruments—The most
complete line ever displayed
in any catalog. Latest im-
proved model: that provide
every conceivable test neces-
sary for thorough radio re-
ceiver analvsis and repair.
New push button tube testers
that simplify and speed up
testing time.

Over 12,000 Repair Parts.
Tools, ete. Parts te repair
any radio receiver made. All
leading brands are represent-
ed. Every item guaranteed!
And all at prlces that SAVE
YOU MONEY!

All Tuhes Represented—RCA,
Sylvania, Raytheon. Phileo,
etc, Includes Kellog, special
Majestic types and trans-
mitting tubes.

Complete Public Address Dis-
play. New 1939 model public
addreas amplifiers with out-
puts from10to 90 swatts. Com-
plete P. A, Systems for
permanent, Mobile and Port-
able installations. Powerful
beam power systems attrac-
tively desizned and priced for
greater profits,

Latest Radio Models. The
suber values of 1939, New
Phono-Radio  combinations.
Automatic tuning sets with
strikingly beautiful cabinets
s that harmonize with all home
' furnishings. Also new “Ham™
receivers and TRANSMIT.
TERS!

Complete Auto Radio Sec-
tion. Includes vibrator re-
placement sguide. new auto
aerials at new low prices and
custom panel control plates
for all automobiles. And new
Deleo Auto Sets that are the
easiest to scll with the great-
ést profits

‘Ghe RADOLEK (%.

601 W. Randolph, Chicago, Dept.C-23
Send the Radolek Radio Profit Gulde FREE.

Address

Servicenan? 0 Dealer? O Experlmemer 7 []
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FOR UNEXCELLED PERFORMANCE

BUILD A BROWNING 83

A tour-band kit recelver Dhasing

an  exceptionally

fine signal-lo-neise ratlo. lFooi-proot Plase tversior
with push-pull audio #lyes remurkable quality
Bund puss IF transfogiges nrovide (reedom  fron

adjacent channel interference without affecting au
fidelity, Listen in on epoch-making world ¢
“Lring them in.”

receiver that can really

SPEND 6 HOURS

recelver than ¥You
Full-sized, steh
furnished with
for the inex

of vour time to huild a hetter
conld huy for many times the CORt
by-step  pletorial wiring dlagrams

the kit make construetion casy--eéven
perienced.

The Browning 83 Is designed for the experimenter
—the man who wanls the thrill of buildlng the best
In all around performance. The only tools requirec
are a soldeting iron. sevew driver and a pair of pliers

Write for illustrated Brochure.
AMATEURS
Iiave you seen (he new RI-5 series of band

switehing Toners, desizned exclusively for all-har
excliers. breseleclors. and reeeivers

Write for BL-5 Bulletin.

BROWNING LABORATORIES Inc.

WINCHESTER, MASS,
EXPORT DEPT.. 461 4TH AVE.. N. Y. C.

TELETRAN

1192

MOST COMPLETE
LINE OF P.A.
and ACCESSORIES
ON THE MARKET
TODAY.

Write for 20-page Catalog.

*

Licensed by ERPI under patents owned or
controlled by A. T. & T. and Western
Electric

TELETRAN PRODUCTS CO.

2233 University Ave.
St. Paul Minnesota

RADIO-CRAFT

| BOOK REVIEW

RADIO TROUBLE-SHOOTER'S HANDBOOK,
hy Alfred A. Ghirardi. Published by Radio &
Technical IPublishing Co. Size 8% x 11 ins., over
500 pages. 'riee, $3.00.

This book takes the place of Ghirardi's former
“Radio Field Serviee Data Book.,” and is a com-
panion  volume to
text, “Modern Radio Servicing.'

The 50 sections of “llandbook™ cover every
phase of radio repair serviee. It includes case
histories of over 2,000 different set models ; alitn-
ment frequencies and data on over 12.000 super-
het.-type receivers : service data on car-radio sets:
service information oun sound recorders, inter-
communieating and P.A. systems; lrade direc-
tories : over 80 charts and tahles on grid-bia
resistor vulues, design data. tube churacteriz-
ties. cte.

Here'
man.

the newest book for the radie Service:

PLEASE NOTE

The current issue of Ruadio-Cruft’'s con-
temporary publication, Radio and Televizion,
contains many articles of specific interest to
several classes of [Radio-Craft readers.
Among the articles of exceptional interest
in the current issue are the following:
How to Build a T.R.F. Television Receiver

for 441 Lines—Henry Townsend, E.E.
A 110-Volt D.C. Transmitter—Herman

Yellin, W2AJL.

5 to 50 Meter Superhet—Harry D. Hooton,

WEBKPX.

Cathode-Ray *“Monitor”

C. Walter Palmer. E.E.
Silver Trophy Contest—For Best Itam Sta-

tion Photo.

Flat-Beam Antenna for
| Kraus.

The Radio

waCcnv.

The current, November issue of Iladio and
Television is for sale on all newsstands
October 10.

THE RADIO MONTH
IN REVIEW

|
I {Continued from page 263-264)

e —

for Ham Use

Beginner—Martin  ClitTord,

scheduled last month to make its deébut
in America on a full-fledged program hour,
over John V. L. Hogan's high-fidelity sta-
tion WQXR (1.550 ke.), at about Radie-
Craft's press-date. Purpose of this trans-
mission was to test the technique of the
“tape transmission”—sound engraved hy a
sapphire on a T7-millimeter tape—as com-
pared with recorded. transcribed and studio
productions.

NEW 42-PASSENGER AIRLINER
BOASTS SUPER-RADIO

Cantinued fram page 313)

Although the importance of this develop-
ment to the innmediate needs of the industry
is ohvious. its real significance is to be found
| in the future of aviation. “Over weather”

or sub-stratospherie tlight has heen the dom-

inant ambition of airline operators for more
| than a ilecade. Its realization necessitates
flving above the clouds. and out of visual
contaet with the ground for long distances.
Hence much of the involved problem of navi-
gation must he shifted from the pilot’s
limited senses to the broader reach of radio.

Specifications for the new equipment were

submitted by 4 leading airlines: United
Air Lines Transport Corporation; Trans-
continental and Western Air. Inc.; Amer-

ican Airlines. Inc.; Bastern Airlines, Inc.;
and by the Douglas Aircraft Company, man-
ufacturer of the DC-4. The system was de-
signed by Bell Telephone Laboratories, Inc,
and more than 2 years were required to

perfect and complete the initial maedel.

Please Say That Yen Saw It in RaDI0-CrAFT

his comprehensive servicing |

Reception—John |

1938
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Type BR etched foil dry electrolytic “Blue Beavers™,
a‘new C-D development. completely efiminating exact
dunficate replacements. Polarity clearfy indicated on
protective varnished sleeve fitted over pure aluminum
cartridge. Hermetically sealed. vented and most
practical for any service iob. Eliminates drilling of
chassis. hal nuts. washers. etc. The service engineer
with an eye to profits will insist on dependable * Ex.
perience-tested”” C-D **Biue Beavers''.

TYPE DT

C-D 1amous “"Dwarf-Tiger'' panuer tubulars need no
sunerlatives to describe their fine gualities and elec.
trizal tharaeteristics. Extensively used by lealing
set manufacturers C-D has produced millions of
these tubulars—more than any other comuany, Non-
inductively wound. specially sealed. with well-sohlered
rimidly anchored wire leads, these unils are encased
in  impregnated cardboard  tubes—insulating the
capacitor from excessive moisture and temperatures.

TYPE 5W

receiving canaeitors
and chetked for

miea
tested at 1000 wolts D.C..
of capatity by an electrical testing machine, These
units are eharacteristic of the quality which C-D

Tyne 5W molded are

aceuraey

builds inte its every uroduct. The efficiency of these
capacitors is hetter than 99.94%. Awvailable in three
tyjes— Iw. 3L. and 5W in a canatity range from
000005 to .09 mfd, Retain your professional standing
with your customers by using C-D's exclusively.

FREE Catalog

New

40 nawpe cataloy il-
lustrating the entive C-7
capacitor line now avail-
able free of charge. Clip
convenient couporn helow
for your copy

CORNELL-DUBILIER

ELECTRIC CORPORATION

1014 HAMILTON BOULEVARD

SQOQUTH PLAINFIELD. N.J.
.-

CORNELL - DUBILIER ELECTRIC CORPORATION
B 514 MAMILION BOULEVARD. SOUTH PLAINFIELD, M. 1. ey |
l Rush to me copy of Cataleg 161 l:] .
l Pul my name on list for house organ D .
B a
il Name - . u
2 |
] Address. . =
i State N

| JA A g L L g



rapio Home-sTuoy |DEA

lized TRAININ

WITH THIS SENSATIONAL METHOD
YOU CAN LEARN RADIO —FASTER
MAKE BIGGER PROFITS — SOONER
| ACTUALLY SET YOU UP FOR YOUR OWN BUSINESS

Here’'s a brand-new, altogether different personal attention. Yasu may write me at an

type of Radio lulucation that's spccially de- time for specinl help on any subject or wor
signed to give you intense. practical, quick that is not perfectly elear and understandabl
training . ., . . for a money-making career to you . . . . not orly while you ars learr
in the fast-moving Radio Iadustry., A re- ing-—but after you hzve completed my Cours
markable and important advantage of this and are actually working in Radio. Now le
new IDersonalized Sprayberry Training is me show you how 1 equip you for vcur ow

that | baek you up all the way with close business,

You Get REAL PROFESSIONA

Equipment for Interesting Experimental Work.

THESE
SPRAYBERRY GRADUATES
ARE ENJOYING RAPID ADVANCEMENT
WITH BIG FUTURE AHEAD

Deluged with Work “Cleared™ $150 in Spare Time

I sSUr’L,Y yoUu wITH THE FINEST EQUIPMEN
OFFERED WITII ANY RADIO COURSE. With my Experi
mental Quttits you'll be uble to carry out interesting, practica
experiments that will make the theory of Radio crystal-clear to you
By actually working with real equipment . . . with your own hands
you'll learn su you'll never forget., Then 1 supply you with fine Tes

Edwia A, Gan AL W lano Equipment to cnable you to get into the money-making side of Radi
e ol :‘I'.;l“":\:l:‘:_; by .dqing actual Radig Service Work shortly after you bep:n you
¢ tu‘u;‘:rlhul‘r:‘u "-‘; 'I A training.
9 . am ave
t 5 el i ared "o | SHOW YOU HOW TO MAKE GOOD SPARE-TIME
] pick” ot A }" oo MONEY WHILE YOU’RE LEARNING
l’AE‘ll(‘l" than any ]

Right at the beginning of your Training. I supply vou with
valuable set of spare-time llusiness Builders which will show you
how and where to get profitable Radio service jobs right in you

other, Due 1w the know ey ] along Cand 1 :.’ nol bl
ave gotien from i, ) have h the 1 e yor. o 1y
deluged with work for the lust h the "'“—‘Jl L ‘i*-

menth, achieviog ol results If ! ¥ X d ) ‘ : 0
i 'r““ﬂkﬁ w;luruln.i.ulnec K. can give so much “dope’ for so own neighborhood. You'll be able to make practical applicatio
satisfactorily  lackled Ly ather ] - . S-S ; h

erviceen. You deserve all the lirtle mones of the theories lcarned and practical use of the equipment given

Moreover, you'll et invaluable pructical experience . . .. am
add to your bank account at the same time.

YOU RECEIVE PERSONAL COACHING SERVICE ALL THE WAY

DON’T DELAY!

SPRAYBERRY ACADEMY W
OF RADIO Act No
F. L. Sprayherry, Pres.

eretit

NO PREVIOUS EXPERIENCE NEEDED

My training starts right at the bezinning of Ruodie
. . unfolds each subjeet in a simplified, logical, under-
standable style. You easilv learn all about Television,
Flectronies, Police Radio, Ship Radio, Commereial Radio
Bromleasting . . . . Radio Set #tepair and Installation
Work, ete. Every essential subjeet of Rudio is covered.

QUIT DREAMING! MAKE A FUTURE FOR YOURSELF

Prepurc for a Good Paying Job

No matter §f you deslre to B YOUR OWN BOSS in your own
business . . ar hold doewn O R’ Training

ol voin Rudin, 3 2 S .
will glve you the duickest and best lil‘l"ll-ldl n uvailyble anywhere ]2'0 l‘. Unnersnty l ldCt‘, N- ‘V-
It ds casy enough to sit Glly by and ey those feil o fave SERVICEMEN! Washington, D. C.
200 |- paying Jlnhsi 'arc h .r;_ “|-. BlC i \___N - o= 0 ) fonie 7
and reasl seeurily in the foture. RUT TIHES Ha ARE NO offer special  Advanees raluing or
SMANTER THAN YOU. The essentlul difference is (hat ey luve  (hose already in Iadio. I slow vou the Please send me FREE copy of “HOW TO MAKE
akent the indthative w0 pull thanselves ap by 1heir own hootstraps b

IR newest clrenfts and
Yo. ean do the same thing. Don't just wish™ for more mouney slort-ewrs. T show you how 10 do the MONEY IN RADIO."
farl  tratming  for I RIGHT NOW jahs other Rudlo nen can’t hondle

how  to really  eash or your abitiey
REMEMBER—THE SPRAYBERRY COURSE 1S SOLD "5 it "o Fadtures e NAME ........ S O AGE ,svaiveipn

UNDER AN IRON-CLAD, MONEY-BACK AGREEMENT e o My mewd diTpTge

ADNDRESS) & A sbres wes miibk = 65 Sl AdEe0 be 2 i
fxact/y wﬁat

you nerd 4o QUICK ADVANCEMENT in RADIO [REisime RR—

Tear off this coupon, mail in envelope or paste o1
nannvy nosteard




7-TUBE AC 2-BAND
“UTILITY” SUPER

This Meissner Kit is an
exceptional value. A full-
size radio reeeiver with

all the latest features—
vet anyone ean build it in
Just a few evenings. Ouly a serew-driver.
pliers and a soldering iron are necessary.

This model includes 7 tubes. 2 bands.
3-gang condenser, Ferrocart (iron-core) LF.
channel, diode second detector, sensitivity
control, automatic volume control, audio
volume eontrol, full vision calibrated dial—
and gives 4.25 watts undistorted output!

Ask your Parts Jobber for Meissner Kit
No. 10-1104.

\
AL THlS COUPONL

ase S qae
\ I:\\‘;‘:ssut‘ Riv

‘\',\ME

\ STREET -

"A FAMOUS

1

NAME FOR TWO DECADES”

An exeeptional radio ve-
ceiver that anvene can
huild in two evenings’
time! Uses a modernized
T. R.F. circuit 1o give “big
set” tone quality and vet retain sensitivity and
selectivity far superior to the ordinary 3-tube
reeciver,

b has a large illuminated airplane dial, tene
control, 3-gang condenser, pentode output
and all the Latest features. Comes eomplete,
ready for “Breadboard™ asscinbly, less only
tubes  and  speaker. Or  already-punched.
heavy-gauge ehassis base can be included for
a slight extra cost. And it is fully guaranteed
to operate to vour complete satisfaction!
Just usk your Paris Jobber for Meissner Kit
No. 10-1106. If he does not have it in stock.
Just write the factory. We will tell vou where
you ecan get it

/W

MT. CARMEL, ILL.

/





