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YOUR WAME GOLD STAMPED HERE

| ¥ 1 - (1]
| *He ProFiTs MosT WHO SERVES BEst

rma i Engagements, Appointments, by Days (182 pages) Place for Keep- —
Fhings to be Done ( Memoranda)—Alphabetical List of Customers’ Names and Telephone

Official
Radio
Business-Log

and Guided

19:31 ¢

H1S hook—containing over 300 pages—size

5 x 8% inches, bound in green flexible

leatherette, is a most useful desk tool for
evervhody connected with the Radio Trade,

The OFFICIAL RADIO BUSINESS-.OG AND
GUIDE has been especially planned and laid out
for the Radio Man—the lIixecutive, the Engineer,
the Radio Dealer, the Service Man.

A wide variety of radio data. of constant reference
value to the man engaged in the radio business, has
been compiled for this first OFFICIAL RADIO
BUSINESS-1.LOG AND GUIDLE. It contains, in
addition, conveniently arranged spaces for listing
appointments, engagements and personal records;
business references: commercial information; diary
and mentoranda sheets, cte.

Here are a few of the features contained in the OFFICIAL
RADI(Y BUSINESS-LOG AND GUIDIL:  Census of
Radio Dealers—Population of States and Big Cities—Retail
Store Operating IExpenses—List of Radio Set Manuiac-
turers—L.ist of Vacuum Tube Manufacturers—List of Radio
Parts Manufacturers—Bookkeeping Information for Radio
Men—Underwriters’ Rules—Code for Electrical Workers—
Radio Service Man’s Information—Usciul Radio Reference
Formulas—Tube Data Chart—Tables of Schematic Sym-
bols and How to Use—Table of Broadcast Stations—
DIrinciples Underlying Receiver Designs—The Service
Workbench and Test Fable—The Service Car— The Busi-
ness End of Servicing—IForm Letters for Radio Dealers
—The Radio Man's Credo—1931 Calendar—Important
Holidays in 1931—Calendar oi 1930—Calendar oi 1932—

Numbers—Record of Monthly Income and Expenses —Records of Notes, Dues and Future Expenses—
Records n,f lnsurances and Payments—Interest Calculations and U. 8. Interest Laws—Cash Discount
Savings—Table of Dozen and Single Prices—Tahle of Time Pavment Plans—etc., etc.

There are sample adverti_semcnts that will give a professional tone to your advertising, and also a chap-
ter ott how to pep up business the year 'round.

No Radio Man can aﬂ'or_d to be without the book. It will give him knowledge which he cannot get
in any oth'er way. It will help him in his business, through the commercial advice and informa-
tion contained in its pages; and, most important of all, it will stop money losses by providing
ample space for recording all business transactions day by day.

Every item in the OFFICIAL RADIO BUSI-

Special Offer!

\We will accept your pre-
publicigtion order at tle
special price of $3.00,
and we will gold-stamp
your name on the cover
oi the OFFICIAL RA-
DIO BUSINESS - LOG
AXD GUIDE i you
will mail your order at
onice on the coupon he-

Vail r NESS-LOG AND GUIDE is compiled with the low. Once the hoock is
1 i, (_mclthnlughlt in mind: How can the man engaged | published, its price will
—_———,—— e ——————— -1 in the Radio Trade be assisted most efficiently ? h "y g
GERNSBACK PUBLICATIONS, INC.. e : < ;7 ' cs [ &t $.00. You are saving
L ! : llul?o;\avza::“!:lcc\'l;lake more money ? and IHow can $1.00 by ordering now.
As per your special offer. I enclose herewith $£3.00 for which oo - X )
you are fo e me bosihald r"['fi.#;"g n‘[;":he ?tp;;]‘.'}{; | I'he OFFICIAL RADIO BUSINESS-.OG AND GUIDE is a true assistant,
:lz'.?:d'dmln"m:'1'"'"""""““;'-" Driee of §3.000m a1t 1s pub- | a counsellor, and a silent partner to the man engaged in Radio activities,
wiil ‘{,':\514).1,8“:;';"5;,""?'2: éﬁc‘:{3‘;'1"11'“‘{71';3"1'316"'1}1;3'1‘:\'5515:;? Il lccl)gn;l:mei?crcr:um }l)m:‘l:s; it becomes his private secretary, time-saver, husiness
y N1 GUIDE is published, E cference book.
) : The size of the OFFICIAL RADIO BUSINESS-I.OG AND GUIDE—3 x 814
Name ...oveena... T bt saredirtpy e inches—is such that it can be slipped in the pocket and carried around wherever you
| go—a real portahle office.
AIIESS o L : The price of the OFFICTIAL RADIO BUSINESS-LOG AND GUIDE is $4.00
| postpaid. It will be ready for shipment March 1, 1931.
CitY.uuun. 5o nneas State....cuue.. I
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Radio Employers

ET into the rich field of Radio via

the Radio Training Association. Radio
manufacturers, distributors, dealers are all
eager to employ our members because we train
them right, and qualify them for the positions that
require better trained men.

So great is this demand from Radio employers that
positions offering good pay and real opportunity
are going begging. If you want to cash in on Radio
quick, earn $3.00 an hour and up spare time, $40 to
$100 a week full time, prepare for a $10,000, $15,000,
$25,000 a year Radio position, investigate the
R. T. A. now.

Special Attention to Radio
Service Work

Thousands of trained Radio Service Men are neaded
now to service the new all-electric sets. Pay is
liberal, promotions rapid. The experience you re-
receive fits you for the biggest jobs in Radio. The
R. T. A. has arranged its course to enable you to
cash in on this work within 30 days!

RADIO-CRAFT

Hirel
W

Would you like to work “behind the

scenes at Hollywood, or for a talking

picture manufacturer? R. T. A. training quali-

fies you for this work. Television, too, is included

in the training. When television begins to sweep

over the country, R. T. A. men will be ready to cash
in on the big pay jobs that will be created.

Expert Supervision
Lifelong Consultation Service

As a member of the Association you will receive
personal instruction from skilled Radio Engineers.
Under their friendly guidance every phase of Radio
will become an open book to you. And after you
graduate the R. T. A, Advisory Board will give you
personal advice on any problems which arise in
your work. This Board is made up of big men in
the industry who are helping constantly to push
R. T. A. men to the top.

Because R. T. A, training is complete, up-to-date,
practical. it has won the admiration of the Radio
industry. That's why our members are in such
demand—why you will find enrolling in R. T. A.
the quickest, most profitable route to Radio.

Mail Coupon for No-Cost Trammg Offer

Memberships that need not—should not—cost you a cent
are available right now. The minute it takes to fill out coupon
at right for details can result in your doubling and trebiing
your income in a few months from now. If you are ambi-
tious, really want to get somewhere in life, you owe it to
yourself to investigate. Learn what the R. T. A. has done
for thousands—and can do for you. Stop wishing and start
actually doing something about earning more money. Fill
out the coupon and mail today.

Radio Training Association of America
Dept. RCA-5, 4513 Ravenswood Ave., Chicago, 1l

Fill Out and Mail Toduy!

Radio Training Association of America,
Dept. RCA-5, 4513 Ravenswood Ave.,
Chicago, Il
Gentlemen: Send me details of your No-

Cost Training Offer and information on how
to make real money in Radio guick.

Address .. .. ..
Citys obt02auidil
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H., GERNSBACK, President

S. GERNSBACK, Treasurer

J. M. HERZBERG, Vice-President
I. S. MANHEIMER, Secretary

JOEN F. RIDER,
Editor Service Dept.

C. P. MASON,

R. D. WASHBURNE, ERVICE Man - DEALER - RADIOTRICIAN . ;

Technical Editor ] Associate Editer
1IUGO GERNSBACK, Editor-in-Chief

VOLUME II

NUMBER 11 Contents of This Issue MA Y

Pacr Pace
FEDITORIAL: RADIO CONSTRUCTION AND THEORY:
Money in Amplifiers ..ovoveeenenne By Hugo Gernsback 647 Design of Rudio-Frequeney Transformers
SERVICE MEN'S DEPARTMENT: Cay S
Hl{lf'.:i:t(u:u'vsl !Ill\(l t‘nll:»lr l(‘c\nllfi‘”\l ..... By John 1. Rider 648 . . ) SRR ILII“I‘RS 660
Operating Notes for Service Men By Bertram M. Freed 639 Fhe “1.-827 Ultradyne Receiver........ By ML Cox 666
Leaves from Service Men's Notehooks The "SWS-9" sShort-Wave Superheterodyne
By Ramo-Crarr Readers 650 By Joseph L Heller 668
The Service Man's Open Forum 651

. Operating a “Radiola 28" with Two-Volt ‘Tubes
tapto SERvICE Dary SHEETs: R o ey
No. 41—Silvertone Models 17 SFFS ©Gr o1, By 1. Lo Spravherry 630

T PP 52 A Mome-Made Super for Two-Volt Tubes

No.o t2—Radiola 28" and “104" Power Speakero 653 By W, ¥ Smith 672
Favorite Testing Apparatus of Serviee Meno.... 654 Rabvo-Crarr Kinks ... . 6T

An .-\.L". Beat-Frequeney Oseillator. _._'___IS_\ 1. G. Cisin 655 The Tlows and Wihys of Push-Pull (Part 1Y)
Late Fashions in Methads of l)l'tll";“;){l Th oo nm By Edgar Messing 674
NEW DEVELOPMENTS IN RADIO: A Perfeet-Quality Demonstration Receiver (Part 11) 675
Soon—the Cold-Cathode Vo Tube e 659 The Radio Craftsman’s Own Page 670
Thyratron Tuhes Promise Many Applications Ramio-Crart's Information Burea .o, e 678
By W. C. White 659 Boosting Low Line-Voltage. .. By oso T Anderson 679
New Radio Devices for Shop and Home . e 662 Determining Meter Shunts and Multipliers.... ... 81
New Tyvpes of Radio Reeceiving Tabes . 663 Are Yon Treble- or Bass-Mindedz By A, G. Tlelter 488
Hints to Radio Manufactorers . - 663 Special-Fregqueney Transinissions oo, 697
The Radio Sextant—For Al Skies............. G664 Review of Reecent Radio Books 698

In Forthcoming lssues

MULTIPLE RADIO AND SOUND INSTALLATION. No ADIO z\ﬁ A GUIDE TO AVIATORS. The problems of
hotel is now complete withont radio, as well as light and giddinge aireraft, not merely along the established lanes of

o traflic, but in the moest delicate operation of all—landing.
cuter, ¢ etions in every roomn, The methods of obtaining . iy T ) K
water, conneelions in ever) ! L especially under conditions of poor  visibility—hive  been
worked out by the DBurean of Standards to o remarkahble
use in big new hotetsy will be explained and picture:d, extent.  New and ingenions devices will be shown,

centralized radio reception and distribution of programs, in

SHORT-WAVE CONVERTERS. The increasing inferest in - g MASURING INDUCTANCE AND CAPACITY. Methods
short-wave broadeasts has stimulated  the popular demand and test apparatus, for the service workshop and the exXperi-

for converters which can he connected to a regolar hroad- mienter, will be put in simple form.

ilize the hich : Hiention ~xeelle . .

“"t_”““'r 'f“l RIS ”l: .t”‘l ””]_'m“_l ""_1 l“fl '\_”fk"t And many other interesting and practical articles for the

quality of rdio output which the latter affords.  Several Service Man, the experinrenter, the set builder and the

will be deseribwed. radie fan.

RADIO-CRAFT 1s published monthly, on the fifth of the month preceding that of  Text and illustrallons of this magazine are copyright and must not be reproduced
dale; its subscription price is $1.50 per year.  {In Canada and forelgn countries, without perunisslon of (he copyrlght owners, We are alsa agemis for WONDER
$3.00 a year to mner additlonal postage) Entercd at the postoffice al Mt. Morrls, RTORIES and WONDER STORIES QU ARTERLY.  Suberipthons to these niuga-
I1., as serand-class matter under the aet of March 3 187%.  Trademarks and zlies sy e Taken fn combination with RADTO-CRAFT ad reduced Club  rates.
copyrights by permission of tiemnsback i*ubleations, Ine., 98 Park FPlace, New Write for intormadion,

York City.

Copyrlght 1831, GERNSBACK PIBLICATIONS. INC.

Published by

TECANI-CRAFT PUBLISHING CORPORATION
Publication Office: 404 No. Wesley Ave., Mount Morris, Illinois

Editorial and Advertising Offices Western Advertising Office
96-98 Park Place, New York City 737 North Michigan Avenue, Chicago, I,

L. F. McCLURE, Westera Advertising Representative

Lenden Agent: Hachette & Cle., Paris .Iﬁlolen:‘: Haehette & Cie., Austratian Agent: McGiIl’s Ageney,

3 La Belle Sauvage, Ludgate Hill, E.C. 4 ué Reaumur 179 Elizabeth St.., Metbowrne
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Now you can get SPECIAL Now pou can get SPE- Now you can get sygcul_

training In TALKING il.l:L trainiag in the tralning fn AIRCRA
PICTURES. a Aeld pay- ! 4 RADIO, preparing nn

ing asv much ns $7% ) for & good
to 8200 a week to
weil.trained Radio

SPECIAL ade
vaneed tralning in
SERVICING bete. 1

tions continaally need

mansgers, ¢engiheers,
it

operatdry.,

in Radio

Earn the Hig

" time of -n-mllm bunlnn-
of your owh,

9

her Salaries This Specialized Training Fits You For.

=% Il Train You at Home in Your Spare Time for the Better Jobs

in the Most

Get This

E. SMITH, President,

It tells all about the many new
opportunities in Radic and how I

Important Branches of Radio. Send for My Free Book.

make money on the side repairing, installing,
selling Radio sets in your neighborhood. My
50-50 method makes learning at home easy, fas-
cinating, practical. G. W. Pam-, 2210 Eixhth
Ave., S8, Nashville, Tenn,, writes: "I picked up
$435 in my spare time while studying.” 1 send
you eight laboratory outfits that make clear the

FREE Book

lntional lll.nllnlnl\umtu give you Special Advanced train- basie ;-rinciplez o}f‘ whatever branch of Radio
the man who hag directed . P - you choose—and show you how to service prac-
}.Ix':.: o'fll;::nereh:r‘-:}\\ ﬁ'!‘rrntillll; ng in the ﬁv-e branches pictured tically every type of receiving set made. N. R. I.
Hadio Indnstry than any above. Mail coupon below. "‘-].:r =8 course i3 the only training that enables you to
other man in Ameried, Ll become a Certificd RADIO-TRICIAN.

HE well-trained specialists arc the fellows making opportunities in Radio. inchuding up-to- You Don’t Risk A Penny

who get the best jobs, men. And believe me date information on fascinating new develop- I back up my trainng with a signed agree-

the newer branches of Radio are in tre-
mendous need of fellows with specialized traine
ing. Opportunities are growing greater every
day! Talking Il'ictures and Publiec Address Sys-
tems, Television, Aviation and other new fields—
offer untold success possibilities to highly trained
Radio men. And NOW is the time to get in on
the ground floor and grow up with these Iatest
Radio develepments.

Revised Free Book Points Out
Good Pay Jobs

Every fellow who wants to get ahead and
make real money in Radio should send for the
latest edition of my new book—"Rich Rewards
in Radio.” 1t is ehuck full of facts on the muney-

- “N.R. L is Best™

'] get more work lh.m anv other Radio

man in this cily. The N. i, L eonrse i3

& by far the best. You may e inlerested
tw know that my friend. W, Novy,

A N. . L. gradnate. is with the \ll_nnhqne

muplr Gracdhate 8, F, (lark is with

\. -Ine Air_ Mail  Service "' —Lawrence J.

YVauck, Box 91, lowa City, lowa.

“Thanks To N. R. I.”

*1 made more money throngh taking your
conrse than 1 ever Jdid before—over $3,
since startin®_the course abont a year af: iy - f;
present 1 am emplayed as Serice
Man by It. C. . I'intophone, Ine.. in- =
specting their Tallnng Motion lumra ‘
equuh ment installed in theatres. T '
old such a job a man has to hl_o
ii% umuns,’ and [ do thank the N, R, L.
Mabatfey, 266 8. Ninth St., Salt Lake Cn), Uah.

ments. Moreover, my book tells how quickly and  ant 1o refund ever ' i

g y cent of your money if,
;"f;’;l’cp‘ﬁveiy you ean become an expert in any  afier completion, you are not satisfied with the
ield o adio through my 50-50 method of prac- ll,s“,,, and Instroction Service I give you. That
tical home-study training. In nddmon. my course  js why | urge You to send for my nem'r free
gives you extra specialized training in Television, book, which tells all ahout my ¢
Aircraft Radio, liroadcasting, Commercial and course, how little it costs, the
Ship Radio Statlons Sound Pietures and Public g jobs it prepares you' for
Address Systems, or Advanced Radio Merchan- and how my Employment De-

dising and Servieing, without crird chuarge. partment helps you get a job

after wraduation. The cost is

Many N. R. 1. Men Make low and my terms are easy.
$2,500 to $5,000 a Year Mail the eoupon NOW'!

Many of my graduates now earn $50 o $100
a weck and more, atd you may do even better.
for Radio is invading so many industries that
thousands of trained men will be needed to carry
out this and future expansion. Talking Pictures

s
FRE E S, COUPON

alrealdy pay as much as $75 to $200 a week to : -
the ritht men with Radio training. Aviation is : J: E SMITH, President :
needing more and more trained men for good National Radio Institute, Dept. 1EX
jobs on the ground and in the air. Television § Washington, D, C. !
any day now may call for hundreds of trained 1 ]
Radio men for development work leading to fame 8 D"" Mr. Smith: Send me your Free 4
and fortune. And think of the obportunities § Book, “Rich Rewards in Radio.” I under. 1
today for well-trained men to earn, $50, $75 to 1 stand this places me under no obligation
3100 a weck with broadeasting staticns, ship- and that no salesman will call. ¢
ping companies, set manufacturers. Jjobbers, " ]
dealers and in_a sales and service business of § ]
their own. With automobile radios and low- § NAME....cceciereereecorerceennssosesnssossnesasnssss
priced midget sets. sales and service, future [ '
obportunities should be greater than ever. '
¥ ADDRESS...ccoiiinsienririrnie e srerscsnense. 8
Many Men Earn €200 to $1000 4 ]
in Spare Time While Learning : CITY........... revrerirreies STATE s vieeiieness 3
T teach you to begin earning almost at once. !
L-------—----------J

The day you enroll, I'll show you 28 ways to
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" General view of ane secuou of our .Serwce l)epartment slmwmg students doing actual work on n various Radio Receivers

lEARN RADIO~~TE[IEVISION

NOT By BOOKS Or CORRESPONDENCE - By

Don’t spend your life slavingaway in somedull,

hopeless job! Don’t be satisfied to work for a
mere $20 or $30a week. Let meshow you how to
make real money in Radio—thefastest-grow-
ing, biggest Money-Making Game on earth!

Golden Opportunities
Paying $60, $70 and Up a Week

Jobs as Designer, Inspector and Tester paying $3,000
to $10,000 a year—as Radio Salesman and in Service
and Installation Work, at $45to$100a week—as Oper-
atoror Managerofa Broadcastmg Station .

at $1,800 to $5,000 a year—as Wireless
Operator on a Ship or Airplane, asa Talk-
ing Picture or Sound Expert—THOU-
SANDS of OPPORTUNITIES LEADING
to SALARIES of $60 A WEEK AND UP!

NO BOCKS .- NO LESSONS |
All Practical WorR

Coyne is NOT a Correspondence School.
Wedon’t attempt to teach you from books
or lessons. Wetrain you on the finest out-
lay of Radio, Televiston and Sound equip-
ment in any school—on scores of modern ||
RadioReceivers, huge Broadcasting equip- |
ment, thevery latest Television apparatus,

Talking Picture and Sound Reproduction equnpment.
Code Practice equipment, etec. You don’t need ad-

vanced education or previous experience. We give
you—right here in the Coyne shops—all the actnal practiceand
experience you'll need. And because we cut out all useless the-
ory, you graduate as a Practical Radio Expert in 10 weeks' time.

TELEVISION
IS NOW HERE!

And Television is already here! Soon there’ll
be a demand for Thousands of Television
Experts! The man wholearns Television now

1 T

Instrucror explammg principles and operation of a Tall'mg Plc!ure Machine

MAIL COUPON ON OPPOSITE PAGE
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Students operating our modern Broadcasting equipment. In the rear you can see our Sound Proof Studio Room

TALKING PICTURES i» 10 WEEKS

Actual Work-In the Great Shops of Coyne

can make a FORTUNE in this great new field.
Get in on the ground floor in this amazing new
Radio development! Come to COYNE and learn
Television on the very latest Television equipment.

Talking Pictures .- A Great Field

Talking Picturesand Public Address Systemsofferthou-
sandsof gcldenopportunitiestotheTrained RadioMan.
Here is a great new field of Radio work that has just
started togrow! Prepare now for these marvelous op-
portunities! LearnRadio Sound work at Coyne onactu-
al Talking Picture and Sound Reproductionequipment,

EARN AS YOU LEARN

You get Free Employment Service for life.
And don’t let lack of money stop you. If you
need part-time work while at scgool to help
pay living expenses, we will gladly help you
get it. Many of our students pay nearly all of their
expenses that way. You can find out everything ab-
solutely free by simply mailing the coupon below.

COYNE IS 32 YEARS OLD

Coyne Training is tested, proven beyond all doubt.
You can find out everything absolutely

-
- *

i

] free. How you can prepare for a good job
or how you can go into business for your-
self and earn from $3,000 to $15,000a year.
It costs nothing to investigate! Just mail
the coupon for your copy of my big Free book!

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

c OYNE ELECTRICAL

SCHOOL

500 S. Paulina St., Dept.51-8H Chicago, Illinois
r-----------------
H. C, LEWIS, President

Radio Div. Coyne Electrical School
5§00 S. Paulina St,, Dept.51-8H Chicago, 111.
Send me your Big Free Radio Book and all de-

Students operating and adjusting our modern Television Transmitting equipment

FOR BIG FREE BOOK

tails of your Special Introductory Offer. This
does not obligate me in any way.

Name ...t iiieneriieneesrssseesnean
Addres8 .. cuveeiiiasetitaiiiatosetisrninnnna .
CH e oo prensgamsios s aees 7 State........ cacs

www americanradiohistorv com

615


www.americanradiohistory.com

646 RADIO-CRAFT May, 1931

7 RADIO

Service Man’s HANDYBOOK
with Addenda Data Sheets

HE first volume of the Handybook  €an cash in on immediately. Constructional data on laboratory equipment
contains a tremendous amount of Just to give you an idea of a few of A portable radio testing laboratory
the most important scrvicing data of the subjects covered in this book, we Servicing with the set analyzer

. . . What and how the Service Man should: sell
cvery kind—hundreds of illustrations, ~Diention the following: He.l;in; the Service Ma; to make money

wiring diagrams, and dozens of charts 323‘;52?:; glf d“rcré'fi‘v‘:"‘:"c“" How to become a Service Man

on every conceivable subject pertaining Operating notes for Service Men Servicing broadcast receivers

to radio sets, tubes, lme voltages, etc.  Service Men's data All about vacuum tubes, and vacuum-tube
This book contains live “‘meat” from Servicing automobile radic installations data ) .

start to finish, and only practical in- Curing man-made static Special radio Service Man's data

f T hich it Causcs and cure of radio interference Dozens of radio service data sheets‘
ormation on which every radio man  Notes on repairing "B power units And hundreds of other similar subjects

Contributions by

Foremost Radio

Authorities - -
C. W. Palmer
Leon L. Adelman
Sylvan Harris
Bertram M. Frecc
Julius G. Acevues

C. W. Teck
ey o Paul L. Welker
e 1 "\\':\.“n .
i .\"\“‘-;\\.\‘,:\‘:\\‘.{.\ ;\b‘\\‘}- H. Weiler
S| Rt J. E. Deines
F. R. Bristow

. i
j e and many others
TRLE

o

,

f,"'h
I
2 ,'
w ol Gt
iy sty

4 A NEW
(DEA

5, ! Every Service Man,
{ every radio man, cvery
radio experimenter and
cvery radio professional
usually  records  his
own notes, draws his
own circuits and writes
Size 9 x 12 Tnches down his own obser-

Weight 2 1bs, vations and his own
data. For these reca-

sons, the RADIO

-": SERVICE MAN'S HANDYBOOK, with Addenda Data Sheets, bas been made in loosc-
GERNSBACK PUBLECATIONN, Inc. I I leaf form. There is supplied with this book a special 48-page section, square-ruled on one
Dept. RC-331 | side and logarithmic ruled on the other. These sheets are transferable to any desired
96-08 Park Place, New York, N. Y. 11 place in the book. On thesc sheets diagrams, charts, ctc., are casily recorded and
Ax per your offer. T enelose herewith remit : : material from other sources can be pasted in this loosclcaf section for future reference.
tanee of $2.00  (Canada amd foreign §2.20) i ., L i .
which ||:1_\i the entire amount on yonr new ) | The total number of pages is 200 and a wealth of radio material is contained thercin.
'l"“{"\".“{i'l"‘i)"';'l'! ‘5&}“'{’”*;‘3'7][“11:“';:‘1 :lh\\l: |1 Nothing like it has cver been published before. The size of the hook is 9 x 12 inches
AR 5 v with Mbdenda H Sheets. . . . , 3 B S L
fw looseleaf form, as deseribed in RADIOS (] with a semi-flexible red cover with gold stamping. It is in looseleaf form similar to the
CRAE. A QOFFICIAL RADIO SERVICE MANUAL.
Nme  cveersvaseace R R T R TR R ||| —

|
AQATESS  vovevevsesonns ceeseseserseeereaannas .
A o [l MAIL COUPON TODAY FOR YOUR COPY!
Cityovsessanssossssssnancaces afe.vvesiiens |
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HUGO GERNSBACK
Editor

SERVICE MAN - DEALER - RADIOTRICIAN

** Takes the Resistance Out of Radio™
Editorial Offices, 96-98 Park Place, New York, N. Y.

"Money In Amplifiers

By Hugo Gernsback

N the same mail, the other day, I received two let-
ters: one from a voung man who is “through with
radio,” as he claims that there is no longer any
money in it and that he did not see any future in

it. The other letter came from another reader, in a
small Mid-western town, who wrote us for some techni-
cal information and, in closing his letter, mentions the
fact that last season he made over two thousand dollars
in installing public-address audio amplifiers.

Tt seems to us from the latter letter, and from many
others that are constantly being reccived, that there is
still a good deal of money to he made in radio, if you
have a little ingenuity and go after business. Radio,
like anv other trade, is not a miracle worker and will
not drop money into the lap of those who wait for it
to come to them. You must go after it and make an
effort. The coming summer season shoukl prove a
particularly rich ground for the ambitious radio man
who wishes to make some real money: and this will
be less difficult than it might seem.

Audio amplification, or the so-called public-address
system, is still in its infancy: and many installations
are yet to be made, where they are urgently needed.
A little educational talk with the right prospect will
Jnvariably effect a sale.  And it should be noted that
a sale here usually runs inte quite some money, and
the profit for the radio man is very satisfactory.

Audio-amplifier public-address systems can be used
with great benefit in many places today, for all sorts
of different purposes: and the writer is safe 0 saymg
that the surface has not as yet been scratched.

Recentlvy a manufacturer of amplifiers compiled a
representative  list of applications of  public-address
units, and the Tist here is only a partial one:

Airplanes, amusement parks. apartment houses, audi-
toriums. athletic fields, hathing heaches, hanquet halls,
haseball parks, Drokerage offices. cabarets, charitable
institutions, churches, clubs.  conventions,  dancing
schools, encampments, factories, fairs. filling stations,
flying fields, foothall games, hockey matches, home en-
tertainments, hospitals, hotels. ice skating rinks, merry-
vo-rounds, motor cars, open-air assemblies, orphan
asvlums, paging systems, poto games, railrvad depots,
race tracks, regattas. receptions, restaurants, roller skat-
ing rinks, sanitariums, schools, stores, summer resorts,
swimming pools, veterans' homes and carnivals.

During the summer time there will he large rewards
for the industrious radio man who can make mstalla-
tions of public-address systems in amusement parks,
athletic fiekds. Dhaseball parks, fairs. hotels, summer
resorts, and the like. There is hardly a place today
where people gather, in which a public-address system
cannot be installed to advantage. Summer hotels, par-
ticularly. need entertainment for their guests: and 1t is
a simple matter to hook-up an amplifier system to the
radio. which is already there. in order to bring dance
music and other entertainment to the hallroom, etc,

Then, of course, no public-address system is com-
plete without its phonograph unit.  While the radio is
satisfactory in most cases. it is often necessary to supply
entertainment i the form of dance music (which can-
not always be obtained, at any hour on the radio) and
it is here that the phonograph, with its electrical pick-up
conmected to the amplifier system. works wonders by
means of a simple throw-over switch. Incklentally,
additional profits are to be made by the radio man in
supplving such an electric-phonograph installation in
conjunction with the audio amplifier system.

The hist which we have given above is of course
imcomplete: for every day new and ingenious uses are
found for audio amplifiers.

last summer, at one of our Atlantic beaches. an
enterprising radio man hired a motorboat and installed
m 1t a powerful amplifier svstem.  He ran the boat
Lack and forth for a few nules and gave the bathers,
not only music that was audible above the roar of the
surf, but music that could actually he heard well for
half a mile.  Between numbers, he filled in with an-
nouncements which stated that the program was beinyg
given through the courtesy of a local department store:
and he had no trouble to sell this advertising time to
a mumber of merchants of the seaside resort.  The
installation did not cost a great deal and the enterpris-
ing radio man actually cleaned up a very neat sum
during the summer: <o much., mdeed, that he will
extend his activities during the coming season to other
beaches as well, by aperating two more motorhoats with
their attendant amplifier systems, all purchased {rom
the profits made last season.

This iz only one of the more successful ideas whereby
a great deal of money can still he made out of radio,
if vou only know how to go about it.  The rest 15 easy.
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Service Men’s Department

This department is about the Service Man, for the Service Man,

and largely by the Service Man.

Its contributors are practical

men, and we invite every Service Man in the country to tell about

RESISTANCES AND COLOR CODES
By John F. Rider
Wl:: have recently completed a listing of
the colors used to designate the re-
sistances used in radio receivers. Unfortu-
nately, there is such a plurality of colors
employed by diffierent organizations, to des-
ignate similar resistance units, that a list-
ing is not possible at this time.  We make
wention of this fuet in order to clarvify the
idea that the resistanee color codes em-
ployed by some manufacturers are the smne
for a nuber of manufacturers.  Such is
not the case.  Any one listing is applicable
to that mannfacturer only,

A somewhat similar situation exists in the
color coding of connection cables,  In this
respect, however, greater similarity is to be
found, at least among a number of radio
recciver mamtacturerss althongh this muon-
her do not by far constitute the major por-
tion of the organizations who make radio
receivers, Purthernore, the color-code desig-
nations deseribed as general have been found
to he more applicable to old rather than
the madels,  However, we wish it
mderstood that the statenents to follow
are general, and not specific for all radio

recent

mannfacturers.,

Investigation of a lirge number of radio
reccivers and wiring diagrams, representing
the produets uannfactured between 1925 and
the end of 1929, show that the “B4" cables
were of four colors, namely “Brown,” “Red,”
“Maroon and Red” and “Maroon”  In some
receivers, which ade nse of four different
values of plate potential, the highest was
“Brown” and the lowest was *Maroon™;
with the other colors for the intermediate
and low voltages respectively.  Now, very
few reccivers make use of four different
values of plate voltage and *Brown™ as the
highest B4 lead was not common, ‘The
most  frequent  combination  starts with
“Red” as the maximnm “B47 and emplovs
the remaining colors for the intermediate
and the lowest voltages respectively, follow-
ing the color sequence naned.  Brown is
not used.  In smne instances CPink™  re-
placed “Rted”; in fact “Pink™ as the maxi-
i high-voltage *B4" Tead is used in the
majority of the Zenith receivers. The coni-
bhination of “Red,” “Maroon and Red™ and
“Maroon™ is popular in a very great nn-
ber of RCA and Victor receivers: being
used for the highest, intermediate, and low
plate voltages vespectively.

The filament cireuits in the veeeivers which
use ved and the colors akin to red in the
plate circuit, make nse of “Green,” “Blue,”
“Yellow,” “Black with Yellow tracer™ and
“PBlack with Brown tracer”™ colors,  In turn,

the receivers which make use of “Pink,)”
“Yellow™ and “Blue™ for the plate cir-
cuits, indicating from highest to lowest

his own experiences of all kinds.

Edited by JOHN F. RIDER

R. JOHN F. RIDER, who passes

upon all the material submitted
for publication here, in the Service
Men's Department, is a radio engineer
| of the first rank who has devoted much
energy to the popularization of tech-
nical knowledge. None excel him in
the art of making difficulties clear; he
is a practical instructor, and the author
of books known by all Service Men.

“B4+." employ “Brown,” “Red” and “Green™
in the filament cirenit. With very few ex-
ceptions, Zenith is the major organization
to enmploy *Yellow® in the plate circnit. As
a general rule this color is associoted with
the filament cirenit and, in battery receiv-
ers, was at times used as the “A-£" cable.

It might be of interest to gquote color
code standards adopted in 1927 and the ra-
dio reeeiver manufacturers whe were mem-
her companies at the thue.  The majority
of the new wiring  diagrams  show  color
codes, hut quite a large number of the old
receivers” schematios are without such data.
(The data are scenved from the NIMA
Radio Standards landbook.)

For conductors that are individual to one
cirenit enly: N4 Yellow; ©X—" Black
with  Yellow  tracer; “DB4" Max,, Red;
“I4" Int, Maroon and Red; “B4" Det,,
Maroong “B—" Black with Red
O Greens “C—ow), Black and Green;
“C—"" (max.), Black with Green tricers
Lond Speaker (high side), Brown; Loud
Speiaker  (low  side), Dlack  with  Brown

traocers

tracer,

The manufactnvers who weve members, as
recorded in the NEMA  Handbook, are:
Aeme Apparatus Cos Ned Corpe; At
water Kent Mfp Coo; Colonial Radio Corp.s
Crosley Radio Corpe; Dayfan Eleetrie Cog
IFreed-Eisemann - Radio Corp; Charles
Freshmans: AL 1L Grebe & Co,, Ine.: Tloward
Radio Co.; Kellogg Switehboard and Sop-
ply Coos Wino Jo Murdock Co.; Philadelphia
Storage Battery Coo: Radio Corporation of
Ameriea; Steinite Radio Co.y Sterling Mfg,
Co.; Stromberg-Carlson T'el. Mfg. Co.
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Although the Victor organization is not
listed, a furge number of their receivers are
wired according to the aforementioned stand-
ard code. As a contrast, the color code in
a large number of the Atwater Kent bat-
tery models is somewhat different from the
standard listed, and is as follows: “A4,”
Red; “A— B—" Black; “B4," max,
Brown: 134" low, Yellow; “B4" Interme-
dinte, White; “C—" Green with Yellow
tracer.

The use of the Red for “A+4" and the
Black for “A—" is common in a large nunr-
her of battery receivers iade by many man-
ufacturers; it is also true of a large mun-
her of the Federal sertes-filaiment AC. re-
ceivers,  In fact, these receivers correspond
to the listing shown for the Mtwater Kent
battery receivers, with the sole exception of
the use of o Blue wire for the “C—" and
of Green for the power tube’s filament cir-
cuit, which is A.C. operated.

It is also significant to note that a com~
bination of coler codrs was used in some
of the early Freshman reeciverss The maxi-
mum “B4" Blue with White
tracer, and the low *I34" cable was Drown.
In some of the D.C. cleetrie receivers, the
maxinmm B4 lead was aceording to the
NEMA standard, with the exception of the
detector plate lead which was Black with
Red tracer.

Old Amrad veeeivers nsed a combination
of Red, Blue and Brown for the high, in-
termediate and low plate voltages,  Yellow,
Green and Slate were the colors used ip the
filarient circuits.

Stewart Warner made use of Black, Black
and Yellow, Black and Red, and Brown for
the filament civenits in a large number of
A oreceivers and Gray, Red and Maroon
for the three values of plate voltage; with
Gray as the highest and Maroon as the low-
est. At times Green “B—" and in
other cases Green was used in the filament
cireuit,

IFada, ns a general rule GGlthough not so
in every case}, follows the standard as set
forth in the NEMA Handbook,

It might be well to mention that Red as
usedd in the Zenith reccivers is invariably
associnted  with the filament cirenit, being
"A4"in battery receivers and one of the
fitkument circuits in the eleetrie reccivers,

As o sunmuney, we wonld souggest that the
volor code for any one type of receiver man-
ufactured by an organization be recorded
and checked against several types of receiv-
ces miade by that organization.  Since no
one code is common to all, it is necessary
to compile color codes according to  the
nunufacturers and according to years or the
types of receivers. This is now being done
by the writer and will he offered at some
future time.

cable was

wis
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Operating Notes for Service Men

What kind of noise annoys a Service Man? The kind that is
always in the last place he looks for it. Here are a few hints on
trouble-shooting and kindred subjects.

RECENT case of noisy reception
on o Stromberg-Carlson 547 re-
ceiver proved puzzling for o time
The  interference definitely
proven to be dne solely to somme internal
defeet, The aerial was disconnected, then
the ground; the first R.I%. sereen-grid tube

wis

DET. « TO-MILLIMENRY

-
TOCATHODES
2450, R.F.

FI6.1 v Fi6.2

ILeft, Stromberg-Carlson 654" detector ontput.
Riuht, Colomal 33407 voltage-ditider connec-

tious: R4, 11,000 ohims: K5, 60,000; K6,
50.000; RS8, K9, 750000 each; 0, *“quict
button.”

was removed, followed by the second and
third. Tlowever, the clicking and sputtering
remained.  When the 27 detector was ex-
tracted, the new  tube,
known to be perfeet, was inserted but with
the same result.  Noisy hypass condensers
were then suspeeted but discharge and sub-
stitntion tests did not disclose the defeet.
‘I'he resistors were then examined, and it
was found that the double voltage divider
was  Dblistering. Rocking  the  divider re-
vealed the source of the trouble. The re-
sistor sparked in operation, and ecaused the
sizzling and frying sounds,

On another oceasion, the same complaint
was encountered.  The voltage divider was
very wisely removed, but the condition per-
sisted after a new one was soldered into
place. A thorough test amd examination
this time showed a noisy bypass condenser
in the deteetor filter; which is composcd of
“n IRUED choke bypassed by two very low-
eapacity  (0005-nf.) fixed condensers (Fig,
1).  ‘This showed up when this unit was
shorted ont while the set was in operation.

A shuilar condition of interval noise and
fading  was  cncomntered on a Freshman
“QIE" receiver, At the slightest vibration
and for no cause (scemingly) whatsoever,
the set would die out or hecone very noisy.
A cheek of the entire receiver and tubes
showed up nothing; so the set was disassenm-
bledd picee-meal to deteriine the canse. AN
secket prongs were carefully eleaned with
a strip of emery cloth and bent into proper
poesitiony every soldered  joint and connee-
tion was sweated and resoldered. The re-
sistors were tested by palling on them and
by kneading the flexible wire-wound resistor,
which made and broke circnit. A new one
was soldered into place. (It happened to
be the 22 binsing resistor.  On another oc-
casion, the fault has been due to others))
After mounting the receiver into position,

noise  ceased; a

By BERTRAM M. FREED

the complaint was eliminated. What was
really the exact canse of the trouble is hard
to say; but duplicating this procedure is
practically sure to clear up fading and noisy
reception on the “Q16."
Correct Placing of Receiver

A novel experience with o Victor 45,
a short time ago, enabled one serviee eom-
pany to “kill” a great nuniber of complaints
that had been hanging fire for a long tiwe.
This sct had a loud hun and, in the repro-
duction of vaice (especially hass tones) an
echo was heard.  Packs and tubes were
changed to remove the hum, and this was
soon reduced to o minimuam: it could not
be entively eliminated, as this model has a
flow humn level. lowever, the echo furnished
another  problem.  Interchanging  dynamie
reproducers did not elear up the diffieulty.
The acoustics of the room was then taken
into consideration. A large tapestry was

OSCILLATOR
TRIMMER

CONDENSER
TUNING

240 ANTENNA
COMPEN SATD\R

VOLUME
CONTROL

By, SEMES

W F1SOCKETS RBITORE

Fig. 3
Bottomt of Majestic 507" chassis, shewing tivo
compensating  condensers {CS, right, and C9.
lefty, . Mdjustmonts are best made with @ good
wacitlaor,

hung on the wall opposite the set to offset
any sympathetic vibration; the windows in
the room were then made seeure to prevent
any vibration of the panes, panels or sashes—
but to no avail. The next meve was to move
the receiver into another room to determine
whether the shape of the living romn was at
fanlt, but the same cffect was obscrved,
Wlhile the Serviee Man was shitting the re-
ceiver, he noticed  that the echo and re-
taining hum disappeared as he swing the
cabinet away from the wall, This furnished
the missing link, so to speak. The set was
then taken back into the living room and
installed eater-corner,  Since then, similar
complaints have been taken eare of in short
order wand now all sets, when installed, are
placed cither cater-corner or about a foot
from the wall,

To remove the new  Colonial  Midget
“Madel 36™ from its cabinet for vepairs, it
is neeessary first to remnove the dynamie re-
producer: or the tuning dial will he bent
out of shape.  This dial is fitted into a
rounded groove cut for it, and part of the
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speaker housing overlaps the dial.  In re-
placing the chassis, the speaker must be
wurked in along with the chassis, for the
cmsolette cabinet is very small.

A Colonial “33AC" receiver recently gave
several Serviee Men something to talk about.
The complaint was low volume; the set was
aligned,  tubes  changed  and  the  acrial
checked, hut only two powerful broadeasters
could be heard. On a test for voltages, it
was  found that there was none on the
sereen-grids. "I'his, however, was blamed on
the meters for no set they had ever run
acrass worked without sereen voltage,  1x-
amination finally revealed an open seetion
(middle) of the three-section voltage di-
vider located under the sub-panel of the
chassis near the two R, sereen-grid sock-
ets (Fig. 2). This section has 60,000 oluns
resistance; but replacement was made with
an Eleetrad *Type B™ of 25000 ohmis, re-
sulting in o corresponding inerease in volume
and seleetivity,

Majestic Superheterodynes
Since the advent of supers on the com-
merelal market, perhaps the casiest of all
to balance and align is the Majestic “50™
series. A good many of these sets are on
the market and many have been sold.  Sinee
service material on this maodel appeared
late, and no information could be had con-
cerning the many balaneing and adjusting
serews, many Service Men mistook LI, ad-
Justments for tuning-gang verniers, and os-
cillator trimmers for antenna tuners, ete.
This set has only one LI, stage and, con-
sequently, is simpler to adjust than many
other supers. The very best work is done
with oscillators and output meter; but a
good job may be done without the use of

(Continued on page 483)
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Fig. 4
Belind the JMajestic “30™ chassis. From lcft
to right: lst K. oscillator (@ De Forest

427y 1st detectar; 1LF.: 2nd detector,
Data Shect 33, February 1931
for fuller details.)

(See
Ravro-Crar,
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Leaves from Service Men’s Note Books

The “Meat” of what our professionals have learned by their own
practical experiences of many years

By RADIO-CRAFT READERS

LOOKING TO DYNAMIC SALES
By J. E. Kitchin

N all six-volt  battery-operated  sets,
O which pass throngh my hands. T am
now tapping the filament line and bringing
it to a pair of terminals mounted on the
chassis.  These are to accommodate a six-
volt dynamic speaker and, if 1 can later
induce the set owner to purchase a dynawic,
installation is made casier by the presence
of the terminals, The line should be tapped
at the proper point, so that the filament
switeh controls enrrent to the speaker. as
well as to the tubes; a separate switeh for
the speaker field is then unnccessary. As
one side of the »A™ battery is usnally
grounded to the chassis, only one wire need
be used.

1 recently corrected a fault, which had
heen pronounced *normal operation™ hy &
servive firm handling only AC. sets. When
the volue vontrol of a sereen-grid hattery-
operated receiver wias turned half on, the
volmme increaseds and then it decreased as
the control advanced to full on. 1t
should be remembered that the voltage ree-
owmtended by the manufacturer must be
used; otherwise the correct curve 1-x1u-(-t¢-d
from the taper of the potentimneter will
not be produced.  In this case. a sereen-
grid voltage of 67 was being applied, in-
stead of 45,

Wils

ALL AMERICAN-MOHAWK “C6”
By Willard A. Yoder
111LE there were comparatively few
\/ of these reevivers put inte eireula-
tion there are enongh, perhaps, to warrant
a few words of explapation to any readers
who might he catled npon to service one,
The R.F. end is simple enongh and con-
tains no unusual features; boto by glancing
at the accompanying diagrim, one can easily
see how aonch tronble ond  ineonvenience
the andio cirenit might canse the Service
Man if its connections were not antieipated
or understoad.
It will be noted that the outpnt trans-
former is of special design, containing an
additional  sceondary  winding  which  sup-

plies to the grid of tube “B” signal energy
i proper phase relation to that of tuhe
ll‘,\.“

Also note that, while to reanove tube “A”
will make the system inoperative, to remove
tube B will not stop tuhe “.A” from pass-
ing the signal on to the speaker.

son, to remove or replace the output trans-
former, care should be taken to see that
the various leads are connected as indicated
in the diagrans. The volors refer to a small
teacer, waven among the strands of wire
making up the leads of the several windings.
Failure to ohserve these precautions will
resnlt in greatly reduced volunie and poor
tane quality.

The writer ran across une of these sets
wherein the output tubes were connected
in parallel; whieh serves to remind us that,
in the event of failure of the original trans-
former. one of the wore conventional com-
ponents of proper characteristics, may be
suhstituted, if the former type is unobtain-
able,

OSCILLATION IN BOSCH 28
By Floyd L. Rittman

1il trouble, to start with, was oscillation

of the radio-frequency amplifier. 1 went
through the nsmal procedure in neutralizing;
but when I had finished the vadio-frequency
amplifier would still oscillate in the middle
of the dial scale. Tt was perfectly neutralized
on both high and low frequencies but in the
middle it whistled merrily.  Upon close ex-
andnation it was found that the oscillations
were in the detector cireunit, and not in the
radio-frequeney aunplifier. as at first be-
Jieved.

This was an entively  different matter
and the detector eirenit was subjected to
close serutiny. It scemed fonny that the
detector should oscillate, because there was
o feed-back or regenerative cirenit.

As the diagram shows, the detector plate
by-pass condenser C is on the andio trans-
former side of the radio-frequency  choke
and  therein lies the whole trouble.  This
pitrticular choke happened to be just right,
o far as inductance was concerned, to act
as a tuned plate coil

L e -

{
70

DET. BLUE. SPECIAL WINDING

andd cause the detector

AAARAAAAAAAA.

VOICE COIL to oscillate in the mid-
l dle of the broadeast
band.
- {
% ® / mieLo
(S y  con
\ T}
SEC. \-5— l The anusual  ontput ar
520 reaaement of the Lxric
CUOT receiter  comprises
tico potecr tubes which are

PLAIN

\
l‘l OUTPUT TRANS. I
{ /8 MF.

ot trudy in push-pull,
but haie a similur ¢ffect,
Compare <cith the Muscum

o awdie amplificr on  page
I 675, (The lower 45 is
¥ tube "B in the text)
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The sohition is simple, once the troubie
has heen found, BBy conneeting a .00025- or
a 0005-mif. fixed condenser C1 from plate to
ground on the detector tube, the choke is

T“

e R

1 AR
2?7 RFC~.i

It is always good practice to let the outrut

R.F. component get back to ground as soon as

possible.  (Resistor R appears in the service
manials of the Boseh “28'.)

taken from the radio-frequency circuit and -
the oscillation stops.  The additional
pacity will not affect the tone quality enongh
to be noticeable. ‘The dotted lines on the
sketch show where the additional capacity
is tied into the circuit.

1 have ohtained quite a few tips from
Ramo-Crarr, and 1 thonght other Service
Men might be interested in this experiences
as the same trouble might, 1 believe, be
enconntered with other makes.

ci=

AN EMERGENCY BATTERY
By John J. Nothelfer

FECENTLY, the writer was called ot

of town to service a battery-model
console radio set. Upon arriving, a day
ahead of the promised date, T found that
the storage battery had been taken away
to be recharged, and it would be returned
early the next day.  The idea of coming
back the next day over the rough country
road was unpleasant; and that of using the
car battery scemed the solution.

Upon trying to loosen the clamps on the
battery, it was found that they were too
tight; the pliers would never loosen them,
and the reguired wreneh had been left home,
Ilaving a roll of No. 1# rubber covered
fead-in wire, T drove the car as close as
pussible to the window nearest the set; and
the wires were connected to the battery
terminals.  In this manner six-volt direct
current was obtained, and the set was tested
and repaired in the uswal manner,

SOME SET PECULIARITIES
By Walter 1. Warner

TIIER Service Men may he interested

in these few kinks: In replacing the
dial-drive cable on a Majestie, the gang is
removed  from the chassis by unsoldering
five wires and taking out the three holts in
the bottom of the gang. The dial assembly
comes with it: it is then easy to put on
the cable,
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In Fada models “50” and “70,” trouble
nay be found from open grid suppressors
of the wirc-wound type.  If thev are re-
placed with earbon resistors, the trouble is
remedied.

Noisy volume controls, in Vietor “R-32"
and “RE-45" may be made smooth hy rub-
bing the resistance wire with a pendil eraser,
or putting vascline on the wire itself.

Some Majestic models heemue noisy, or
cut off while in operation, as if the aerial
were broken.  Look for wires coming un-
soldered from the R.F. bypass condensers
in the chassis,

MAIJESTIC SETS
By F. G. Poli

HE Majestic “70-72” series, excecdingly

popular two vears ago, has now arrived
for its share of service hy the independent
Serviee Man,  This article is written with
the theught of saving him much time in
tocating the most conunon faults found in
these receivers.

First, we will take the speaker.  Assum-
ing that the two power tubes are evenly
balanced, and that a flat, huzzing signal is
emitted, the following will usually be found:
grit between the polepiece and the voice
coil: the scaled edge of the cone partially
open; the voice coil off center at the apex;
or the small tabs holding the voice coil to
the cone may have loosenced.

We have had several receivers of this
model in our shops, with no filament voltages
in the radio-frequencey and detector stages;
as a rule, the canse was found to be piteh
oozing out of the transformer and causing a
high-resistance  joint at the filiment lugs.
This is remedied by using a hot soldering
iron on the terminals and botling ont the
pitch; which may he wiped off with a rag
and a new joint made,

RADIO-CRAFT
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The combination of series-filament tvbes in

push-pull is not completely balanced: but the

cirewit tends to equalize the eflect of differing
grid biases.

REWIRING MAJESTIC SETS
By Bertram M. Freed

UCH has been said and written about
M extra dividends for the Service Man.
There is, in many a home, a set which is
giving the owner a good deal of satisfaction
but is not up to date; among these will be
found the Majestic 70, 71, 72" serics. This
model nsed *T1A tubes in push-pull; usually
the quality of reproduction is not faultless.
It is a sinple task to rewire the last push-
pull stage so that the filiments are in se-
rics; o pair of *45 tubes may then be em-
ploved,  The winding will snpply sutlicient
current to operate these tubes satisfactorily.
The biasing resistor for this stage is lo-
cated in the packs it may be replaced, at R,
by a “Type C" Eleetrad resistor, which nay
be adjusted until the tubes get the proper
bias. The resistanee value will depend upon
the plate voltage available: if the voltage is
about 200, place 35 to 40 volts on the grid;
if it is above 220, 45 to 50 volts will be
necded.  Line voltages and the efficieney of

the rectifier vary in different scts,
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A HOT AERIAL—OZARKAS
By N. W. Smith

NF morning a service call was received

from i man who wanted to know if we
could fix a radio that had canght fire inside
the cabinet. T thought that fire inside a hat-
tery set was unusualy so I immediately went
to his home.  He lived alone, in one room,
and the acrial of bare wire was strung about
the place on porcelain nail-knobs; an A.C,
extension cord, from a light fixture in the
center of the room, was supported by one of
the knobs. The 3" ¢liminator was turned
on and off at the light socket and, cach time,
the cord was moved a little until the insula-
tion was frayed. On the night of the fire
the A.C. cord had touched the bhare aerial
wire and shorted to ground through the set;
and the first radio-frequeney coil started to
hurn before the fuse in the huilding blew
out,

An Ozarka “89 A.C” had a lum above
the usual level, and other Service Men had
found no snccess in reducing it; so the
owner had packed the chassis to return it to
the manufacturer.  After agreeing to charge
nothing if the hum was not reduced, we
tricd by-passing, chokes, filtering, cte., with
no luck.,  Finally, we removed a terminal
strip, to trace the leads, and found a 28,000-
ohim resistor connected to the 1.5-volt center
tap but ne lead from the other side. Put-
ting a wire on it, we tried ground and other
connections; when it was connected to the
first-andio and  radio-frequency “B4+" ter-
minal, the hum almost disappeared without
deerease in set volome.  The owner was well
pleased.

fleater clements of the electrie-bowl type
make good A, current ballusts for redue-
ing motor current drain, They pass about
6 amps.

The Service Man’s Open Forum

His Opinions on Conditions and Practices in the Radio Business

SHOULD THE SERVICE MAN BE
AN ELECTRICIAN?
Lditor, Ramo-Crarr:

Ihaving been in the service game for a
nuniher of vears, 1 would like to pass along
a few hints to the so-called »kids” who are
Just breaking in. The thing to do, first of
allh is to get o good thorough traiving in
radio construction and repair, before vou
start to practise on 2 customer’s set. A
customer  has  always  high  praise for a
Service Man who knows his husiness, and
who ean locate the trouble in a jiffy, so
to speak,

A good set analyzer is of prime hinpor-
tance; that lesson I learned from sad ex-
perienee when I ostarted ine Nlthongh tubes
et he tested inoan oanalyzer, it s overy
handy to have a separate tube testers abont
half of the tvoubles eneountered in serviee
calls are defeetive tnbes, and it is a good
thing to test them bhefore nsing the analyzer.

And another thing: use yvour head more
than vonr instruments. By applying a little
common sense and your eves and cars, most
troubles are easily located.

A customer who has paid sonte hundreds

for a set, and stands tearfully aside while
vou tear at the wires and parts, feols that
his pet will never be the smne again,  Al-
though there are Service Men who like to
strew the set on the customer's ftoor, 1 pre-
fer the shop joly as yvou can work in peace
without having to answer a lot of seemingly-
foolish questions.

As for the Serviee Man’s being an elee-
trician, it all depends on how much money
the Service Man wishes to make, 1t s
not necessary for him to he an cleetrician,
bat, on the other hand, he can inerease his
carnings and  trade by being able to do
both, 1 happen to be both a serviee man
and an clectrician and, time and again, 1
have installed floor plugs when a customer
has expressed a preference for a certain
corner in a roonr which had no outlet avail-
able for the radio.

A G Lornack,
10614, First St,, Sounth,
Virginia, Minnesota,

(While the Service Mar'’s work does not
cover the same ficld as that of the eleetri-
cian who installs other appliances, lights,
ete, the two trades are more than touch-
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ing now, We have vadio sets with motors,
drawing considerable envrent, and often re-
quiring rearrangement of the honse wiring,
remote controls, ete. It is necessary, there-
fore, for the Service Man to go bevond his
former activities,  There is a growing ten-
dency for cities to require that all radie in-
studlations be checked by a licensed  elee-
trician, to assure that they are safe from
the standpoint of the wiring code—as New
Orleans has just done, over the protests of
the radio trade.  Perhaps the conditions
may be et by a special type of license, for
the radie clectrician whn does not go be-
voud his particular field, but is competent
to sce that an installation is safe as well
as satisfuctory from the radio standpoint.—
Forron),

SPECIFY ALL PARTS
Editor, Ramo-Crarr:

While 1 have long heen a reader, 1 have
not written before; but I think T should
compliment you on the finest nmgazine in
the field for the Service Man. 1 Jike the
fact that fiction has no plice in its pages

(Continued on page 690)
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The Silvertone, it will be remembered, is the
trade name of a line of radio reccivers sold
Ly Sears, Roebuck & Co., Chicago, NI The
“Model FF” and ] are twe of the older
sets dating back to 1926, which were manu-
factured for this company by King Mfg. Ce.,
Buffalo, N, Y,

These two complete diagrams, shown helow,
have been  selected as  represemtative  of  the
circuits followed in the following models: 1,
SEEOG IR CRT A few words will
serve to distinguish them:

The *Model 1 Silvertone radio set is a
5-tube receiver using four ‘U1.\'s amd a power
tuhe which is either a "12\ or a 71\ It
is a battery set of the neutrodyne type, with
single contrel. The gril condenser has a value
of .00015.mf.; and the grid leak of J megs.
The detector plate by-pass capacity is .0D6-mf.
The detector grid leak cdoes not shunt the grid
condenser, but retnrns directly to the positive
sille of the detector filament; and hetween this
point and the A" supply lead is a 2-ohm
resistor,  This detector filament lead aud the
positive  flament leads of the two aadio tules
eounect to a l-ohm resistor: which is also
wired to the “.A4" post, as well as a 10.ghm
rheostat to complete the positive .\ circuit
of the two R.1°. tubes. This rheostat is the
volume control.  The off-on switeh is in the
“A—="" lead, which is grounded. ‘The R.I%.
tnle circnits are designed to operate at 90 volts
on the plate. The first and the seeond mulio
stages have independent B and C™ supply
leads,  The reproducer copnects  directly  in
the plate circuit of the last tube.

When this standard 5-tube neutrodyne bat
ters set is made all-electric, it becomes the
“Madel FI°* shown lelow. The color code
of the Dbattery cable is as follows: VYellow,
SN Dlue, 90 Vo4 maroon, 43 Vo4
blue-red, “B+1st A.F.”; black-green, *C—Ist
AL FCT Dlack-yellow, —": brown-green, “U—
power™; black.red, “B—""; green, “C4+"; red,
“l<+power.”

Consulting the diagram of the “Model FF.
the resistor values are as follows: R1, 10,070
ohms; R2, 3 megs. (redl): R3, 2,500 chms
(large, black): R4, 1,000 ohms (brown); R3,

50,000 ohms (gray); R6. 1.000 ohms (green);
R7, 2000 ohms (small, black)y: RX, 300 ohms,
wireswonnd; R9, RIn, 20 ohms, each.

The capacity valnes are as  follows: C1,
C2, C3. tuning condensers; 4, O3, nentraliz-
ing condensers: Co. 0.l-mf.: C7, .00013-mif.;
CH, L0nnemf.; €9, (10, C11, €12, C1d, U4,
1-mf., each.

Turning new to the “"AModel G we  find
that it is substantially the ~ame a~ the Maodel
1": exeept that there has been added a stage
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of R.F. amplification, making six tules in all.
Uther details are as follows,

There is in the antenna circuit a fixed .001-
mf, condenser: one side of this is commected
to the chassis; the other to a binding post, to
which the groumd may he connected, to reduce
noise ot increase seleetivity.  Meross the bla-
ment leads of the first RF. tube is shunted
a fixed 0.0.mf condenser: another of the same
rating being similarly connected in the flament
circuit of the third R.F, wbe, Three neu-
tralizing condensers are incorporated in  the
design. The grid comdenser is a .NMM15-mf.
unit; and the J-megohm gritt leak conmects to
the positive side of the tube filament, The
two AL tobe filament positive leads are con-
nected together add return to the A4 com-
nection through a 1-ohm resistor; the detector's
positive filament lead retnrning, through a 2-
ohm resistor, to the juncture of the tnbe fila-
ments amd the l-ohm resistor.  The A4 of

SILVERTONE “F’” “FF’” “G,” “H” AND “J”

the three R.I. tubes returas to the battery
thromgh a 5-ohm rheostat,  All the “A—" leads
conuect together and are grounded, In series
with the plate supply lead to the three KR.F.
tuhes is a  1,000-0hm resistor; by-passed to
groumd through a l-mf. fixed condenser. The
calle color code for the *Model G Nilvertone
is the same as in the *‘Model I battery set.

Two all-electric versions of the hasic o-tube
cirenit usel in the “*Model G recviver are
the Models 11 and J; the latter having a push.
il outpnt.

The slightly more complicated circuit of
the “*Model ] Silvertone is shown in full
Condensers C1, €2, (3, C4 (which are to be
Tulanced at 720 amd 1400 ke.) are the regular
wming capacities; C3, Co and €7 are used to
neutralize the R.I°. eircuits. (8 may he used
for oltaining added selectivity; its capacity is
001-mf,, €9, €10, (1l are 0.1-mf.; CIl2,
Ag15mf.; 13, Cl4, C18, 3mf.; €15, Cl6,
1 mf.; C17, 2 mf.; C19, .006-mf.

The resistors in the *“Model J” radio set
have the following values: K1, 10.000-0hm po-
tentiometer: R2, 3 meg.: R3, 1,000 ohms; R4,
R10, 20 ohms; RS, 30,000 ohms (gray); Ré.
2,500 ohms (hlack): RZ. 10,000 ohms (blue);
RS, 1,000 ohms, (hrown); R9, 3,000 chms
(green): R11, 300 ohms,

Following are the approximate operating volt:
ages of the A.C. Silvertone models: Filament
potentials; R.F. amplifier wages, 1.4 volts; de-
tector, 2.4 volts; frst A K., L4 volts; power
tube, 5 volts. Plate potentials; R.F. amplifier,
140 wvolts; detector, 35 wvolts; first N F., 140
volts; power tube, 180 wolts.  Grid potentials;
k.. amplifier, 9 wolts: detector, zero; first
AL, 9 volts; power tube, 35 volts,

l.oss of volume or unisy operation in any
of these models may be due to a faulty volume-
enntrol resistor.

A toggle switch (Sw.2) comnects a 2,500-
ohm resistor R6 into cirenit when the field coil
of a dynamic reproducer is not utilized as the
second filter choke,

The power transformers for the " Muodels H°
and I reccivers are not interchangeable.

Thanks are extended to Mr. R. llartwell
Allen for the wse of references in the prepara-
tion of this Data Sheet.
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RADIOLA “28” SUPER AND “104” POWER SPEAKER

Condenser Cl, in the principal iliagram be-
low, is the loop-tuning condenser, in the input
circuit to the first R, tube (V1); this may
e balanced by an experienced Serviee Man,
in accordance with standard practice for super-
heteradyne circuits, to match the constamts of
the loop antenna, hy the compensating con-
denser U4 (at the left of the loop socket, look-
ing from the from), Condenser €2 tunes the
input to the first detector, V2 (the numerical
~eqnence of the tubes, when plugged inte the
catacomh  sockets, is: V2, V4, VI, V3 V3,
Vo, V7, V8, as inlicated by the numbers im-
mediately benecath these in the diagram, which
correspotel  to  the numerals stanped in the
Lakelite top plate.}  Condensers (1 and C2 are
ganged, and are under the control of the left
tuning  drum;  condenser €3, tuning the cir-
cuit of oscillator V3, is adjustable by means
of the right drnm.  The first R.17, stage is
nentralized by means of condenser €3 and the
ceuter-tapped loep; this condenser is mounted
on the lakelite strip carrving the main terminal
Ings,  The primary of the first LI transformer
is tned to the intermediate freguency (40 ke.)
by mieans of condenser (o this LI, cirenit
is neutralized by condenser €7 (inaccessible).
The dotted rectangle denotes the shickl can
of the catacamly; everything juside this line,
except the filament connectors, is umder seal
(to break which cancels all factory repair ohli-
gations).  The remaining cowlenscrs inside the
catacomh are also inaccessible: so is the grid
leak, RJ3.

Low volume, howling, noisy or intermittent
operation may be due tn defective tubes.  Noisy
ur intermittent operation may also e due to
a loose serew holding the filament connection
bushar  (underneath the “‘whiskers™ or cata-
comb leads). Noisy or poor operation may be
due to a defective phosphor-hreuze spring on
the loop or in the loup receptacle; or a hreak
in one of the flexible leads. Short “C " hattery
life may be due to a defective tube (gronnded
grid): or a loop spring grounding to tne frame,

Lack of signals may be due to an open
safety resistor (Lamp V9). Ior test, its three
leads may be bonded together; or an aute lamp
substituted (first making sure that the 2-mf.

comlensers, (12, (13, are not shorteld). 1f
condenser (12 or C15 is open, circuit ovscilla-
tion and low volume may result.  Noisy or
intermittent operation may he due to one of
the variable comdensers’ pigtails being open or
grounding against the frame.  The loop must
lie centered in the receptacle to take a vertical

position. Interchanging tubes (except the power
tule) may greatly improve operation, The
(4 0RT) PT, OV AL
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metal markers may cut throngh the insulation
of the wires amd short to other parts of the
circuit.

Noisy  operation—particularly during adjust-

ment of either rheostat; and more especially
when  energized by the *“Model 1047 power
speaker—may  be due to  imperfect  contacts.

To insure satisfactory operation of the 28"
hy keeping the filament potential below 3 volts,
a “pin-jack’™ voltmeter should bLe permanently
plugged  into  the tip-jacks provided for this
pmrpose.  Fo improve the pick-up in shielded
lpcalities, an outdoor antenna may be inductively
coupled to the receiver hy plicing one or two
turns of the lead-in quite wvear the loop, L.
Since the magnetic reproducer connects directly
into the plate circuit, it must be correctly poled,

When current is derived from an A.C.-oper-

atzil power nnit. snch as the 104 speaker. the
filament-connector Insbar underncath the eata-
comul whiskers  Cheavy hines in the diagram)
must e replaced by a resistance strip (\ in the
diagram). The low-resistance rheostat R2 §s
then replaced with o resistance  cartridge  of
350 1o 375 ohms, each section of strip A\
having  the following  resistance respectively:
R1, 190 obms; R2, 390 ohms; R3, 1o} ohms;
R4, 155 ohms; RS, 130 ohms; RG, 120 ohms;
R7, 113 ohms; RS, 50 ohms. When R2 has
a value of 250 ohms (as in the “'Radiola 32° ),
the connecting strip .\ will have these values:
R1, 271 ohms; R2Z. open; R3, 236!% ohms;
R4, 197 ohms; R3, 18317 ohms; R6, 134%
ohms; R7, 1451 ohms; K8, 50 ohms.

When the 28" is N.C. operated, the low
resistance cartridge of the filament-control rheo-
stat R1 is replaced with a cartrilge having a
resistance of 183 obms.

TIIE “104” POWER SPLEAKER

Before connecting the 104 the *28,"
the strap marked “link’ must he removed. e
placement resistance and capacity values shown
in the diagram of the 104 are the figures in
parentheses.  In some models, the secondary
83 may Dbe center-tapped, the patentiometer
not being nsed.  Resistor R1 may be a single
unit of 310 ohms: and R2, another of 1090
ohms.  In normal operation, tahe V34 will glow
pink or violet; amd V5 will be dark Int hot.
Reep the ventilating stack over this tube.

After conmnecting the 104 to the *28,"
the two flament leads should be shunted by a
fixed capacity of 20-mf. or mure (such as an

to

electrolytic mnit.)  The A potential will he
about 32 volts; amd the battery-type filament
voltmeter is no longer required. Al voltage

terminals should he hLy.-passed by 2.mf. fixed
condensers, .\ 30- to 50-henry choke, conuected
acruss main terminal logs 10 and 195, may be
necessary to stop “fluttering’ ; although chang-

ing the '99°s usually is sufficient.  \When the
1047 is used, tube V8, in the ‘20, is not
needed; and the *DBattery Switch” jack nust

Le shorted—off-on control heing olained through
a  conveniently placed  light-line snap  switch.
1f the power speaker is too close to ihe 28,
howling will result.
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Favorite Testing Eauipment of Service Men

And methods for its use to the best advantage in and out of the shop

BATTERY SWITCHING

ARRANGEMENT
By J. E. Kitchin
ERVICING hbattery-operated  receivers

reguires different combinations of “A”
“B* and “C" batteries. The usnal method
cploys o row of terminals to which leads

ke 1
T S Y R - T 8+ 'BY "84
27 9 45 B A 45 90 13§

©

1

(77
‘ |

- J::.E:J

22.5v4-4
4.5V, 4.5V, oV.

An arrangement of battery supplics for the

service brach where D.C. receiters are gei-

crally in nse. The switeh adjusts for return
of “B—,” te v+ er VA=

from the batteries are lirought: the neces-
sary interconnections being made by picees
of wire across the proper posts. A guicker
and  neater way is illustrated. and nses
Carter or Yaxley switehes, mounted on a
stall panel with the terinals,

The S.108.7T. switeh in the “DB445" lead
is to disconneet the sereen-gridd voltage when
testing receivers employing a potentiometer
shunted across the battery: this stops a sinall
drain when not in The resistance in
the filiment battery cirenit is for nse when
testing  *dry-cell™ tube  sets, making un-
necessary a constant moving of the storage
battery elips to obtain 20+ or 6 volts, A
Filot “Resistograd™ is satisfactory and will
cut down the voltage to L1 wvolts for =WD
11" and WX 12" tubes. The writer lives
in a “battery-operated” distriet, and finds
the swmall panel deseribed s very conven-
ient,

nse,

AN EASILY-MADE SERVICE KIT
By Llovd Manuel
I{ FCENTILY, this writer acquired a Cros-

ley 4207 portable set ax a0 trade ing

The case of au old portable receiver, tehich
wccommodaics itsclf handily to use us a sertvice
kit, It is of e convenicul size tu carry.

since hoth audie transforuners were “'shot.”
it was ef little value.

Ilowever, with very little work 1 made a
service kit which is ideal for my purpose,
and 1 believe that it pretty nearly hits the
nail on the head for the average Service
Man.

With the equipment which 1 carry and
which serves every ordinary need, the weight
is not excessive.

Below is a list of teols which the little
box holds: I ratchet serewdriver: 2 ordinary
screwdrivers: 2 small serewdrivers: 1 elee-
tric iron, flux and solder; I pair diagonal
plierss 1 pair long-nose pliers: 1 pair flat-
nose pliers: 1 pair scissors: 1 small monkey-
wrench: 1 balaneing wrench: 1 Readrite
set analyzer: 50 ft. hooknp wire: and small
odds and ends.

The front. as will be noted opens down-
wird and splits,  On the npper  section,
plicrs and serewdrivers are arranged in tape
slots. The upper platform is devoted to
odds and ends: while in the lower part 1
keep my set analyzer,

From a photoaraplh of the screice Lit, as it

appears whew the case 1w opraed,  There s

¢ pluce for qiery tool and accessory, as ceell
as the analyzer,

There is enongh room in the top for a
vertical and removable  partition. Varions
tools could be seenred to this partition: and
five assorted tubes might be carried  be-
hind it.

The divaensions of the case are illustrated,
for those desirons of building one for their
use, in the absence of o discarded portable,

INCREASE THE METER'S RANGE
By John J. Nothelfer
ANY pood Weston or Jewell meters,
designed for the old RCA hattery-
model  receivers, can now he bonght very
cheap in smne of the salvage stores, The
fan who canmot afford to huy a new volt-
mcter, or milliammoeter, can make nse of
an old instriment by oa few changes and
convert it into a volt-ammeter of all ranges:
with great saving to his purse, since these
meters can he hought for aromnd o dollar
to a dollar and a half,
As the diagram shows, the case is re-
moved from the meter and a small piece of
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insnlated stranded wire is soldered to the
resistanee terminal which lewds to the arma-
ture at the bottonr of the meter.  (Care
should he taken not to solder to the ter-
minal that leads to the terminals of the

A voltmeter, twith its case removed, wudergoing
the operation deseribed by My, Nothelfer, achich
gives access to the basic millammeter unit,

meter). A small hole is drilled in the bake-
lite back, and the wire is drawn throngh.
The case is then replaced, and the meter
is ready to be monnted on a small hox.
meters have different internal
resistunces and draw more or less oluns per
volt, so the correct resistanee values can-
not be given,  (In another articie, suech iu-
formation will be found, See pnge (82—
Editor.y  The Jewell and Weston meters
mentioned, however, have a resistance of
125 ohs per volt, So, for each volt to be
added, a resistance of 125 ohims shonld be
used,

Varijous

The meter has already a 5-volt scale, with
a G25-ohiy resistanee ailt in. 1o inerease
the voltage of this meter to 50, a total re-
sistance s required of 50 x 125 = 6250,
The meter already has 625 ohms resistanees
subtraet this from 6250, and the additional
resistance required is found to be 5625 oluns,
A fixed resistor of this gize is guite hard
to ohtaing and a good substitute is one of
variable type, with 6000 olis naxinnm,
adjusted to the vegnived length.

To obtain millinapere readings from the
mieter, the wire which was soldered to the
armatnre is used with the terminal of the
uweter which connects directly to the other
winding of the armature.  Resistance wire
from old, heavy rheostats will answer nicely
as a shunt, ’

RESISTANCE |
| SCALE | Swap
[Ty | SwcHes
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A diagram, showing the connections to the
meter illustrated abore, 1Uith the action wsed,
R3 is 5625 ohms; R4, 61,875,
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An A. C. Beat-Freauency Oscillator

A device for the well-equipped Service shop, and for the labora-
tory of the careful experimenter

HE A.C. beat-frequency oscillator is
an  easily-built instrument of pgreat
utility  to Service Men and to all
those engaged in the testing, repair
or manufacture of andio-frequeney appa-
ratus. It is also a useful deviee for experi-
menters, for broadeast stations and for own-
ers of amateur transmitting stations,
Hs purpose is to make instantly available
a source of audio frequencies throughont the
entire aundio range.  This particular osceil-
lator ean be used wherever alternating cur-
rent is available, as it can be built for either
tio eveles or 25 cveles.  No hatteries what-
soever are necessary,  When completed, it
constitutes a precision instrument, compar-
able with the finest commercial oscillators,
and having the important advantage that
it can be huilt for but a fraction of their
cost,

Uses of the A.F. Oscillator

In the testing and manafacture of loud
speakers, this oscillator  performs an ex-
tremely useful funetion. I is ideal for de-
termining  loud-speaker  response and  also
for the determination of paper-rattle fre-
quencies, It can be used in the comparison
and seleetion of loud speakers, and also to
determine the frequencies which cause the
voice coil of a dynamie speaker to hit the
pole  picees. These offending  frequencies
can then be filtered out, thus improving
speaker performance,

The heat-frequeney osciltator can be used
by the owner of an amatenr telephone trans-
mitter to determine the frequeney-character-
istie of his wnplitier.  When used to modu-
late an RUEF. oscillator, the beat-frequeney
oscillutor can be utilized to perforn “overall-
wain®™  and fidelity™ on radio
receiver,

tests any

By H. G. CISIN

It enables the talking-picture Service Man
to study the effects which different  fre-
quencies have on the acousties of the thea-
tre. It is useful, in servicing eleetric pho-
nographs, to feed the oscillator into the
amplifier, in plwee of the pickup; thus lo-
cating faults in the reproduction.

In faet, it may be considered as an abso-
Iute necessity for the Service Man who
wishes to perform efficient work on audio-
frequeney apparatus.

FRONT VIEW

’Wm@%

-0 o o|
Fig. 2
be built behind any kind
its output s taken from twe binding
fosts at the regr.

This oscillator may
of panel;

Principle and Construction

In the A.C. Dbeat-frequeney oscillutor, the
measuring frequency is obtained by heating
the outputs of two R.E. oseillators against
one another; the resnltant frequeney is rec-
tificd by a deteetor and then amplified. The
range of this oseillator is from approxi-
mately 30 cyeles to above 10,000 eveles,

It comprises  (FFig. 1) two  oscillators
(t\) and (13), a detector (17). and an
AFCamplifier (26); all these tubes are of

the 27 type.  An "80-type full-wave rectifier
tube (38) is used. The frequeney of one
oscillator (£A) is fixed at 100 kilocveles:
while the frequency of the other (13) can
be varied to 20 kiloeveles away from the
fixed frequency, Both oscillators are coupled
to the grid circuit of the detector tube.
This svstem of coupling the oscillators to
the deteetor, supplying it with a low volt-
age from each oscillator, is such that the
tendeney of the two oscillators to pull into
syachronism, as zero heat s approached, is
climinated.  The detector output is fed to
the amplilier by an impedance-coupled sys-
tenm of the “autotormer” type; with the re-
sult that constant amplification is attained
over a wide range of frequencies,

The two oscillator coils (1) and (6) are
[ong-wave units, each having two fixed wind-
ings and a rotor. They are of the plug-in
tvpe and of low-loss design, having a con-
fined magnetic field of extreme uniformity.
The midget condenser (12) is used to cor-
reet any slight inacenracies in the fixed con-
densers (1) and (2), or in the coils in the
pate cirenits of tubes (1A) and (13). The
varinble condenser (10) is used to time in
the desired audio frequencies over the en-
tire range.  Minimum harmonic generation,
with highly sutisfactory wave-form, can he
obtained hy keeping the coupling of the ro-
tors of eoils (1) snd (6) at a minimum. f
the coupling ix too tight, the percentage of
harmonics will he Inrge.

Four automatic ballast resistors arve used
to regulate the flow of filament current.
Vohune is controlled by the variable resistor
(Z4).  The “B" supply is furnished Iw
power compact; a separate transformer serv-
ing for the filliments of the four "27 tubes,
A stindard voltage divider is used.

In appearance (Figo 2) the AC

i

beat-
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The ecamplete civenit of the

eat-frequeney oscillator:
of the osciilator 13 against the fixed frequeney of the oscillator 4.

Fig. 1

The fixed-tune capacitics 2
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as its same indicates, the pure andio note is produced by leterodynwing the variable frequeney
and 11 should be closcly matehed.
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frequency oscillator resemmbles the conven-
tional radio receiver. It is assembled on
an  aluminum  chassis, with a great many
of the parts below the deck of the chassis
and with all wiring underneath and out of
sight.  The five sockets are mounted from
below, with only their circular  portions
showing above the deck.

Details of the Assembly

The chassis is bent from sheet aluminum
and cut out as indicated in the “chassis de-
tails™ illustrated (Fig. 3). It is placed face
downward on the workbench, and the vari-
ous parts shown in the bottom view (Fig. 5)
are mounted in their correct positions. ‘Fhe
sockets are mounted first, then the filament
transformer (36) and the choke (21); next
the voltage divider (33), the four resistors,
the various fixed condensers, the four hal-
lasts and finally the three RUF. chokes. The
hinding posts are mounted on the rear chas-
sis. wall, and the power switch (37), the
midget variable condenser (12) and the vol-
ume control  (24) on the front chassis
support.

The values of the capacities shown at (2)
and (11) are 00035-mf. each; it is cssen-
tial to use components of precision here,
The value desired may he attained by the
use, instead of ench of the single condensers
shown, of a .00025-mf. midget in parallet
with a .0001-mf.  Very small components
are ohtainable in units of great precision
for this service; those specificd are hest
adapted.

After mounting the various parts helow
the deck of the classis, the latter is turned
right-side up; and the drum dial and the
variable condenser are mounted (Fig. 4).
The dial's hase fits into the slot cnt into
the chassis, thus bringing the center aof the
drom level with the shaft of the variable
condenser; a hole is drilled in the front
support of the chassis for the drive-shaft.
‘The two audio chokes (22) and (27) and
the power pack (3+) are mounted next;
then the Dlock condenser (35) and, finally,
the coil sockets (1) and (6),

The wiring is quite siple.  The primaries
of the power compaet (34) and the filainent
transformer (36) are connected in parallel,

RADIO-CRAFT
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TOP VIEW

Fig. 4

The drum dial 9 fits {uto o cut-out in the deck of the chassie. as showen in Fig. 3 beloww, A
chart of frequeacics, corresponding to dial readings, should be proparcd by comparison with notes
of known pitch.
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"CHASSIS DETAILS

Fig. 3
The chassis mounts cocry part of the beat-
frequency  oseiflator; it is cut from a single
sheet of metal, a5 shoten. and bewt to form
a pau.

39

BoTTOM VIEW

Fig. 5

The greater nember of compoucnts are mounted under the chassis’ deck: the capacities 2 and 11
may be obtained most precisely, by paralleling tico midget components for cach,
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with the switeh (37) on the power-source
sides so that, when the switeh is open, both
picces of apparatus will he  disconnected
from the line.  The filament circuits are
next wired in, taking eare to twist all pairs
of filument leads.  Grid, plate and cathode
cirenits are then wired in, and also all hy-
pass condensers. Wiring the “BY™ supply
completes the entire jobh,

In wiring in the oseillator coils (1 and
4), theiv G0-turn rotors are conneeted in
series in the prid eirenit of tube (17). The
S06-turn winding of each coil is connected
in the plate cirenit of its respective oscil-
lator tube, with the 99 2/3-turn slot wind-
ing in the grid cireuit.

In adjusting the oscillator, the first step
is to determine whether the tabes are oseil-
Iating; this is done by touching the grid
conneetions at  the sockets and  ohtaining
the greid clicks,  Fhen torn the variable
conclenser  (10)  to mininnn eapaeity and
adjnst the widget condenser (12) so that
no signal is heard in the “phones or speaker.
At zevo of eondenser (10), tubes (£A) and
(13) should he tuned to the same frequeney;
namely, 100 kiloeveles,

After the above adjustment has been
niacke, all desired  frequencies will be ob-
tained as condenser {10) is tuned in. Using
three or four standard timing forks of dit-
fevent piteh, it s possible to plot a curve
and acenrately calibrate the heat-frequency
oscillator, so that, Wy referring to the dial
veading, the  frequeney  given out by the
oscitlator will innediately be known.

List of Parts

One 0005-mf. Hammarlund “Mid-Line” va-
rinble condenser, type MI-23 (10);

Three Tlammarlind R.F. choke coils, tyvpe
RFC-250 (5, 7, 18);

Two Silver-Marshall phug-in long-wave coils,
type 111-E (1, 6) and

Two Silver-Marshall coil sockets, type 515;

One Silver-Marshall illuminated drum dial,
type 810-I. (9), with 23,-volt dial light
(9.\);

One Silver-Marshall midget condenser, type
32 B (12);

(Coutinued on page 683)
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Late Fashions in Methods of Detection

The principles utilized in recent commercial receivers, and power
grid-rectification, which is coming next

LTIHHIOUGH the writer had long heen
awiare of the faet, that in the detece-
tor cirenit lies the answer to most
prohlens of distortion, it was not

until he undertook a serious investigation
of television reception that he hecame aware

(B T 1 |
BRI ) |
LI Bl
A
é?";”ff;' ™
L il

Fig. 1
cAbore meml, wumodulated R.F. carricr; the ra-
tio a/Ad is the pereentage of modulation. This
wate is, theoretically, “detected” into the half-
wae form belowe, where g-gl is the rectificd
carrier,

of the true magnitude of the problem. Re-
cent developments in commereial reccivers
have given us the “linear power™ detector:
the “multiplex™ detector, which is a cirenit
re-arvangement of the “diode™ or two-cle-
ment Fleming valve, followed by a low-gain
AT stages and now the power-grid de-
tector, due to I 1. Terman of lleland
Stanford, Jr,, University,  Terman, in a
sevies of articles in Radio Broudeast and
in the 1. R E. Proceedings, gave a clear
analysis of the problem, but tailed to con-
neet with the popular fagination; although
he dempnstrated the vast superviority of his
over previous methods as to sensitivity and
fidelity.  1lis most reeent data, appearing
in the Dec, 1930, I. R, I, Procecdings, are
reviewed here.

Theory of Detector

The theory of detection, atthough simple,
is rather difficult in presentation.  Por this
reason, we will skip over the high spots and
give but a brief outline of the syvstems,
together with an explanation of their opera-
tion.

Fig, 1-A shows a modulated wave plotted
against time,  The average value of each
IR. I°. evele is zero, and no effect would he
ohtained were we to apply the signal to a
pair of phones or a loud speaker. 1f, how-
ever, we are able to eliminate entirely—or
even partially—one side of each wave, we
obtain a pulsating direct current: the pul-
sations varving in amplitide according to
the modulation.

Theoretically, this amounts to a complex

By C. H. W. NASON

current comprising a direet eurrent and
both o high- and a Jow-frequeney current.
This high-frequeney component means little
to us; for we nust merely evolve a method
of bypassing it to ground around subse-
quent apparatus. This is done by the con-
denser shunting the input of the first AL .
transformer, or by LI, chokes, in a manner
familiar to all radio fans.

The direct-current component is here use-
less; although it is of value in measuring
apparatus,  (The Tube Voltineter utilizes
this component.) 1t is the low-frequency
component, or variation, in which we are
intevested; since this follows more or less
faithfully the modulation impressed wpon
the carrier wave at the transiitter.

The Diode Detector

“Rectifiers” are so known because they
exhibit the property of wunilateral conduc-
tivity,  That is to say, they will pass cur-
rent in one direetion only,  Such a deviee
will bring about the relative condition ex-
hibited in Fig, 1-B.

In Fig, 2 are shown the essential cireuit
and the characteristic curve of a “diode,”
or two-element tube, in a radio eircuit,
Note the faet that the curve assinmies a
linear, or straight-line, forin as the voltage
increases,  An alternating current, such as

V1A T AF.

The “diode” detector and follotwing amplificr,
as uscd In the Phico “Trausitone” set.

that shown in g 1-A, wonld assume the
approxinate form shown in Fig. 1-8 when
passed through sueh a deviee,

The marked enrvatore, at low values of
applied voltage, eanses distortion unless the
input level is maintained high enough to
aveid excursions into the curved range.  In
other words, we must maintain operation
on the straight-line portion of the eharace-
teristie,

In the Philco-Transitone reeciver, shown
in schematic in Fig. 3, a 71-.\ tube is con-
nected as a diodes the plate and filament
being tied together.  The diode acts here
as an automatic volume control of the
““Wheeter” type, deseribed in an earlier
article hy the writer, (Page 287, November,
1930, issue of Rapw-Crarr.)

The peculiar input eircuit, common to all
dinde detectors and shown in this set, is
made necessary by the high damping (or
low input resistance) of the tube when
operated in this fashion. The high damp-
ing factor, limiting the gain in the previous
R. F. stage, the low output cfficiency (net

www americanradiohistorv com

to he confused with rectifying cfficiency)
and other factors all contribute to the need
for a high gain AF. mmnplifier, as evideneed
by the three stages following.

Diodes have the advantage of a long-
range of straight--line operation, as com-
pared with the curved portion of the char-
acteristic,

Bias or Plate-Circuit Rectification

Not many years ago we employed “soft”
detector tubes, followed by several stages
of low-frequeney amplification, These “grid-
leak™ detectors were strong on sensitivity,
but for many reasons, were weak as to
quality.  These gave way to the “hias™ or
splate-cireuit™  detector, so called  heeanse
rectification is obtained in the plate cirenit
of the tube, and due to the characteristic
formation of the grid voltage—plate current
curve, A look at Fig. 4 should be suffi-
cient.  Here the graph of plate-current va-
rintion with changing grid voltage is shown
for a particular tube. In the same manner
as betore, we apply a modulated radio-
frequeney wave to the input circuit, in order
to swing the grid voltage about the fixed
bias in the manner shown. Note that the
fixed bias is such that the plate current,
with no signal lmpressed, is close to zero.
T'he fact that the signal variations operate
over a substantially linear portion of the
curve leads to a low degree of distortion,

Should, however, the depth of percentage
modulation swing the grid too far into the
curved area, distortion will be inevitable;
this will arise through the fact that the
upper half of the modutation evele will re-
main an image of its original form in the
unrectified  carrier, while the lower half
will be misshapen.  The percentage of dis-
tortion under these conditions is readily cal-
cnlable mathematically,

Some other disadvantages arise.  For ex-
ample, the plate impedanee of the tube
operated in this fashion is high, requiring
a high induetanee load if the low frequen-
cies are to be reproduced.  The attempt
to fulill this condition may result in a
hulky and expensive transformer, deficient

3—-—

The characteristic operating curve of @ “diode”
detector (plate aud fiiament joined).
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in the highs. This must not, by any means,
be taken as a “grouse” against plate-cir-
cuit detection as a whole, but as a state-
ment of the faets as they exist,

High-Level Detection

From what has gone hefore, it may he
scen that all detectors snffer from distortion
dne to eurvature at the characteristic. "The
sole means of avoiding this is operation at
a carrier voltage so high that even large
depths of modulation permit of ne excur-
sion into the non-lincar area.  Completely
modulated signals are rare. Fyen the troe
1007, -modulated”  stations  reserve  the
maximum  maoduolation for rare  fortissimo
passages. Thins the danger is not great.

It is possible, with a detector so operated,
to obtain  rufficient voltage in the plate
circuit to overload o power ontput tube.
Several commercial receivers operate with
signal levels at the detector input sufficient
to achieve this amplification, cither by
means of a high-ratio transformer or, in
rare cases, with resistance coupling.

With the trend of broadeasters toward
high-percentage madulation, it is essential
that every factor caunsing distortion be in-
vestigated,  Terman and Morgan have dis-
covered that, when properly  proportioned
as to cireuit constants and voltages, the
grid-circuit  deteetor  aceepts a4 much
preater signal  variation  before  excenrsion
into the area of cnrvature ocenrs,

Power Grid Detection

The grid-leak detector operates by vir-
tue of the variation in grid current with
erid voltage; and rectification of the carrier
takes place in the prid circuit of the tube.
Early  grid-leak  detectors  operated  with
low plate voltages and small signal input,
Operation entirely  along  the curved
portion of the prid current——grid voltage
curve.  Such detectors give non-uniforin re-
sponse and, in certain instances, are termed
ssquare-law” detectors; the implication be-
ing that the output varied as the square
of the input, a two-fold variation in the
depth of moedulation resulting in four times
the low-fregueney ontpnt. The distortion
thus ereated is obwvions.

I¥ig. 5 indieates the flow of grid current
in & heater tube of the “equipotential ca-
thode™ type. 1t is unnecessary to show
graphically  the effect of the signal, as a
reference to the prior figures will suffice.
1t is well to note that the area of cnrva-
ture, under optinmm  conditions, is siall
compared with the range available over the
straight portion.

wWis

RADIO-CRAFT

Values of Condenser and Leak

The relation hetween the grid leak’s re-
sistance and the grid condenscer’s capacity
for a minintmn  distortion should be such
that Xe/R is equal to or greater than
my/ 1—m2, where Xe is the condenser re-
actance at the highest desired modulation
frequeney and m is the modulation factor,
This is necessary if swmoothing-out of the
high frequencies is to be avoided.  The
condenser charge must be dissipated more
rapidly than the amplitude of the earrier
is ehanged under modolation.  For broad-
cast purposes this calls for a grid conden-
ser of L0001-mf. and a grid leak of 0.25-meg,
Simple enongh.

Chavacteristic curve of a plate-rectification or
bias dctector, showing the opcrating grid-bias

point; note that the plate current is nearly
et off.
The maxinmm  allowable  signal  carrier

for a given plate voltage is abont a third,
and not more than half that permissible
with the tube hiased as an amplifier.  The
waximm plate voltage is determined by
the heat-dissipating properties of the tube.

A means of avoiding the effeet ot high
ptate current is shown in Fig. 6.

With no signal, the plate  voltage is
dropped through the resistor R oso that the
plate current is at a safe value. ‘The in-
coming signal provides a negative bias, low-
cring  the plate current. This cnts down
the drop through R, and allows the tull
plate voltage to be effective.

The "27 and "2t tubes should be operated
s follows, with the grid return directly
to the grounded cathode,

25 24
Lip 180 volts Fip 180 valts
Cg 0001-af. Iisge 72 volts
Rg 0.25-megohm. Cg  .L00t-mf,
R 0.25-mey.

The efficiencey of rectification (13) in either
case is about 83¢;. The grid circuit’s load
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Fig. 7

Details of a band-sclector circiit, utilizing a combination of capacitative and inductive coupling

in the antenna, togcther zeith mutual-inductance coupling in the interstage circuit,
should precede an wntuned amplificr.

tuncd circnits, as shown,

At least four
The detail of the first conpling

coil M (left) is showen at 1Y (rioht),
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MICROAMPERES

VOLTS

Fig. 5
The operating characteristic of a arid-leak
detector: shotwing hote grid current flows with
the chauging amplitude of the carrier,

resistance is equal to R/2B; about 150,000
ohms with an 025-mege. leak. ‘This is higher
than with the old types of small-signal grid-
leak detector.

The advantages are, a higher sensitivity
with low grid cireuit damping, and at least
as great an undistorted output as with
“bias” detection: as well as better response
at both high and low frequencies.  Iigh
inductance loads are unnecessary, and the
screen-grid  tube  may  be  transformer-
coupled.

ADDITIONAL NOTES ON BAND PASS
TUNING
By C. H. W. Nason

SINCF. the appearance of the writer’s orig-

inal article on band selectors (in March
Rapwo-Crarr), nuny readers have requested
addditional information.  For the benefit of
those bashful ones who may not have writ-
ten yvet, although consumed with curiosity,
data here provided cover a band sclector
combining inductance and eapacity coupling,
and another utilizing direet magnetic coup-
ling between adjacent coils,  The latter

qZS MEG. R
27 .Oel-MF.

Fig. 6
A swagested  circuit  for  poreer  grid-rectificas
tion; R limits the plate current sehen no signal
iz impressed on the arid.

method is particalarly adaptable to inter-
stage coils.  The large capacity in series
with the plate tuning eondenser should be a
low-luss fixed condenser; it serves to keep
the direet current away  from mang
condenser,

Here we have a combination of inductive,

the

capacitative and magnetic coupling in a
single veceiver. (Figo 7).

The greater part of the ingnirics concern-
ing the original article mentioned the use of
the fixed R. I°. (Dubilicr “S. G. Duratran™)
transformers: lack of selectivity seemed to
bhe the main erv. The writer suggests the
wse of extremely high voltages with the *2t
tubes, when coupled hy these devices; for
instance, 250 volts on the plate, 180 on the

(Continwed on prge G81)
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Soon—The Cold-Cathode Vacuum Tube

HE hope of producing a vacuum
tube, to he operated by some method
less erude than the application of
heut, has long been in the minds of

a I B S

Fig. 1
A German inzentor
had the idea of wsing

a ncon fllbl' s an
amplificr; the glow
between  dits  plates I'l'l'

corresponding to the 8"
wsual filament, = |'|'I' ¥
e )
inventors.  While the present A.C. tube

climinates the use of u storage battery, the
some result might have been obtained by the
application of a gas flameg as in some of
the earliest of the experiments of Dr. e
Forest, nearly thirty years ago.  But, with-
out a means of heating, how is a continuous
cleetron flow to be maintained in o vacoum?

A problem which has always exereised
radio inventors is that of doing away with

Thyratron Tubes

HE high-vacuum tube las, for industrial

application, certain serious  limitations.
A very heavy price, in the way of power loss,
must be paid for the current that it carries.
The current through the tube is governed
by the electron emission and the space-
(-flalrj:(‘ eftect; which latter is simply another
way of expressing the voltage loss in earry-
ing the current through the tube. To make
the eathode hot, so that it will emit elec-
trons, requires clectric power.  This entails
loss of the order of 10 to 150 watts per
ampere of current through the tube

Considerable voltage is also veguired to
earrv  the current across the space; the
order of magnitude being several handred to
a thousand volts for one ampere.  From
this, it will be seen that currents of more
than a few muperes cannot he handled eco-
nomicallv by means of a high-vacunm tube.

'l'lu-rl-{'ur(:. it is apparvent that the most
promising application in the industrial fietd
for the high-vacuum tube is in various con-
trol aperations where some of its unigque
charactevistics, rather than its output, are
the determining factors.

Taking up next the Thyratron tube, its
striking characteristies are the greatly-de-
ereased mounts of power required to heat
the eathode, and a marked reduction in the
large voltage drop which is characteristie
of the high-vacuum tube,  Phis is hronght
about by the introduction of a very slight
amount of gas ar vapor inte the bulh, which
eliminates what  we have termed Mspace-
charge™; whieh is, in reality, the mutual
repulsion hetween the eleetrons, due to their
nepative charge, that has to be overeome
by the use of eonsiderable voltage and which
introduces a power loss.  The positively-
charged mercury vapor or gas molecules

* lgenum Tube Engineering Department, General
Llcctric Company.

the filmnent’s “A™ supply, or winimizing it.
It is true that this may readily taken eare
of where power is available; but a power
line is cven less portable than a storape
battery.

Some years ago a German engineer pro-
duced a tithe in which, instead of a heated
filament, un jonized glow discharge was em-
ploved to produce a field between cathode
and anode  (plate) which could be acted
upon Int a controb grid (Fig. 1).  Several
madifications of the design have heen made,
to increase its efficieney,

The latest topie of discussion, in this field,
in the European papers, has been the photo-
electric radio tube of Baron Manfred von
Ardenne, one of the most original of Ger-
man experimenters. It does not appear that
practical operation has yet heen obtained
from it, so far as economy goes; although
the principle was successfully demonstrated.

However, an American attorney and in-
ventor, Adolph A, Thomas, nearly  four
vears apo filed a patent application on this

ideas and patent No. 188,553 was issued
on January 13 last, covering ten claims on
the use of a photoclectrie amplifier, singly
or in multiple,
“The coineidence,” remarks Me. Thomas,
in i letter to the Kditor of Ranto-Crarr, “is
(Continued an poge 685)

INPUT

SHUTTER

i

EXCITING LAMP el
Fig. 2
The principle of the photocteetric triede, or
acium  tube;  instead  of Deimg  heated, its

cathode 15 lalted from a lamp,

Promise Many Qaluable Applications

By W, C. WHITE*

mingle with the eclectrons, neutralizing this
space-charge.

This nentralization of the space charge
allows a very different design of hot cathode.
Instead of having to utilize what might be
terined an open type of cathode for the
clectrons to leave the hot surface easily, it
permits us to use an enclosed type of ca-
thode, with just a few holes for the stream
of neutralized and negative ions to pass
through.

NGINEERS tell us there are in-

teresting possibilities in the “Thy.
ratron” tube; they look to the day
when it will be possible to eliminate
the line losses inlierent in A.C. trans-
mission, by applying the thyratron to
produce direct current 2t a potential
of several hundred thousand volts. In
this article, 8 vacuum-tube engineer
explains the remarkable efficiency of
the thyratron, at frequencies lower
than those classed as “R.F.” and hints
at industrial uses, Radio readers may
speculate as to its use for more eco-
nomical power audio asmplification.

This eans that the heat may he kept in
and  conserved, whereas the cleetrons and
positive ions may be allowed to travel to
the This is accomplished by sur-
rounding the hot cathode with heat insula-
tion and heat reflectors, with only relatively
small holes to allow  the of the
current.

By sueh means, we have to “pay”™ only
about one watt per ampere for our current
through the tube, rather than the 10 to 150
witts per ampere.

Also, this neutralization

anode,

passage

of the space-
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charge, which results from the introduction
of mereury vapor or gis, eliminates the high
voltage necessary to pass the current through
the spaee; and, instead of a large voltage
inereasing with the amount of current to he
carried, there is a constant voltage loss of
only about 10 to 20 volts,

It is, therefare, apparent that for the
handling of relatively high currents, such as
we have in the broad field of eleetrical engi-
neering, the gaseons type of clectrostatically-
controfled tube is muoeh better suited than
the controlted high-vacunumn type.

It is true that a thyratron tube has cer-
tain  limitations.  While the  high-vacoam
type of tube can hundle eurrents up to the
frequency of a omillion cyeles per second,
the  thyratron valve in its  present form
is Jimited to o few thonsand eyeles per see-
nnd,  Also, the thyratron eannot  control
diveet enrrent in the same simple way as the
high-viienum tube; that is, it lacks the fea-
ture of “continnons control.™  However, it
so happens that, just as the high vacuum
tube fitted remarkably well into the radio
communication field, the thyratron tube ap-
pears to fit admirably into the industrial
cnginecring  fiekd,

As a good example of this a thyratron tuhe
hailt to about the same size and costing the
siame amount as the UUNX-250 will handle ap-
proximately {ifty times the enrrent.

These are the reasons which give us com-
ptete faith in the applieation of the thyra-
tron type of tube in the broad industrial
engineering ficld to the same wazing extent
that the high-vacnum type of tube, developed
around the “pliotron” idea, has dominated
the radio commumication and broadcasting
ficld.

(From an_address hefore the Schenectady section
of the ALLE.E, on January 16, 1931. Ilustrations
of the thyratron, and a brief explanation of the
principle involved. will be found in the September,
1930, issue of Rapio-Crarrt, an page 150.)
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Design of Radio-Frequency Transformers

As modified by the problems which have been introduced by the

ROM the viewpoint of the designer
of a radio-frequeney wmplitier which
ix to be part of a radio receiver, when
he has once determined the pumber
of timed and untuned stages he wants to use
and the amount of amplification he must
have, there remain really only three prob-
lems that he must solve,  Assume therefore,
that the cireuit arrangement of the ampli-
fier is settled and  the particular  tubes
chosen: the designer then must determine—

(a) the proper voltages to use on the tubes
and the manner of obtaining these from
the power-pack;

(1) the system of controlling volume and
the location of the volume-control cle-
ments in the circuitg

(¢) the actual design of the radio-frequency
trinsforiners.

The determination of the tube voltages is

mwore or less detenmined by the manufactur-

er's ratings; which often must be somewhat
moditicd by considerations of power-pack
load, ecross-modulation  effects, grid-cireunit
overloadd, ete. The selection of the system of
volume control is apart from the design of
the amplificr proper; that is to say, the sys-
tem to be chosen is one which will have no
effect on the tuning of the amplifier, but
will exert its control over sufficient range
to enable the operator to reduce the volune
of the most powerful broadeaster to zero.

Such matters are of course, quite intri-
cate, but the analysis of each of the several
problems can be made somewhat more or
less independentty of each other; and, after
ally perhaps the iost important problent of
all is that of designing the radio-frequeney
transformers.

We need hardly consider the tuning con-
densers at alle The design of these eircuit
clements is practically fixed. The economies
of condenser design have practically fixed
the muuber and size of the plates and the
general arrangement of the frame steucture;
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The maximum voltage amplification of a stape,

plotted against tie mutual inductance of an

vutput transformer of good guality. The closer
the coupling, the more uncqual the gain,

multi-stage screen-grid amplifier

By SYLVAN HARRIS

so that there is not mueh that ean be done
in this matter,
Inductance Found by Experiment

Consequently, the first part of the prob-
lem of radio-frequeney transformer  design
is to calenlate the inductance required to
enable us to tune over the broadeast range
with the particolar condenser capacity we
intend to use.  Of course, knowing the re-
quired inductanee valne, only, is not suffi-
cient; a coil must be constructed which will
have this inductanee. This ean best be done
by cut-and-try methods, backed up by a
certain amount of experience along this line.

In  radio-frequeney  amplifiers  designed
aronnd  sereen-grid tubes, which have very
high plate resistanees, the proportioning of
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The theoretical limit of screen-grid amplifica-

tion: on the basis of 1000 micromios of mutnal

comdictance, and O02-mmf. arid-plate capacity
fit the scrcen-grid tube,

the tuning inductance to cover the tuning
range involves only the sccondary of the
coil.  In other words, with the tuning con-
denser connected to the secondary, and with
the eaupling between the cirenits quite loose
because of the high plate resistance of the
tubes, the tuning range is determined almost
wholly by the secondavy eircuit, and inde-
pendently of the primary.  (Of course, the
separate capacitics of the prilmary and see-
ondary coils, as well as their mutual ea-
pacity, have an influenee on  the tuning
range; but this effeet shoukd be interpreted
as a varintion in the secondary inductance
rauther than as a coupling between the two
circuits.)

At any vate, et us suppose we have de-
terntined all these things; we have fixed the
tube voltages, the tuning capacity and the
secondary tuning indnetance. We must now
consider the design of the primary cireuit
of the RV, transformer.  Fig, 1 shows the
simple cirenit of a tuned R, amplifier us-
ing sereen-grid tubes. The first thing we
nist deterniine about this eireunit, in ovder
to assist us in our work of transformer de-
sign, is how wmuch voltage amplification per
stage this amplifier ean handle.

We alt know that, if we have too much
gain per stage, the circuit will oscillate,

wwWw americanradiohistorv com

stayc,

the standard  screen-grid amplifier
the high plate resistance of V1 uceessitates a

In

L1B aund, therefore, loose
.2B-C2.

high imprdance in
coupling into the tuned circuit

becanse of the feed-laek through the tubes,
hetween the plates and grids. Of course,
we are using sercen-grid tubes, in which the
grids are supposcd to be sercened from the
plates; but it st not be forgotten that
this screening is not 100 per cent effective.
Furthermore, there are other means of coup-
ling hetween stages which are conduceive to
regencration and oscillation; so we st be
caveful not to make the gain per stage too
high.

Limit of Amplification
Fig. 2 shows the maximum gain per stage
which can De used, assuming that the only
source of feed-hack is that which oecurs
within the tube hetween plate and gride In
other words, if this were the only coupling
we had between stages, the gain shown in
Fig. 2 is the naximum that could be used
without having the civenits oseillate,  If
there is external coupling between the stages
(as for example, in coupling resistors or
condensers) the maxivmun amplification that
can be used is less than that shown in Fig.
2; how ueh less, depends upon the anount

andd the Kind of external coupling,
At any rate, as we can see in Fig,o 2,
we cilnnot expect a gain per stage of much
more than 80, in a three-stage amplifiea
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The curves of amplification here  correspond
to those of Fig. 3, but are plotted apainst
frequency, to showe the greater cfficicney at
the lvie-ware end of the broadcast band,
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Fig. §
A transformer designed to bring about more
cven gain throwghout the range of breadcast
frequencics. 1o-Co is tuned to about 500
ke, or 600 mcters; L1 is smaller.

nsing type "24 tubes, This way seem gnite
lavges as a matter of fact it is large. It
is extremely difficult to realize a gain per
stage of even 70 or 80 over the broadeast
range, exceept in an amplifier which is very
well made, shielded, choked and bypassed
with extreme eare. This, of course, is out
of the question in commereial radio receiv-
ers, on account of the cost involved,  As a
matter of fact, jn well-designed commercial
receivers, we can generally count on ebtain-
ing perhaps half the moximum possible gain;
a limit due to the interstage couplings ex-
ternal to the tubes,

The maxitmmm possible gain is o funetion
of the mutual conductance of the tuhe; that
is, the greater the mutual conductance, the
greater the possible grain.  (See the article,
“Mutual Conductance and its Associates,”
Mareh, 1931, ".\III(I-CR:\l-']'.—":(”h)r.) On
the other hand, the greater the number of
stages, the lower the maxinmm possible am-
plification.  The same is true of the grid-
plate capacity of the tube; to donble it re-
duces the amplification thirty per eent.

We must now consider how wuch gain per
stage we actually obtain in a typieal eircuit.

(Lo)

.
it

Fig. 8
The slot-weound  primary loading coil Lo of
the circuit shoten in Figo 5, as apphicd to a
standard R.F. transformer.  The diameter of
the coil s very small,

Of course, the actnal gain depends on the
mutual condoetance of the tube, the re-
sistunce of the tuned cirenit (or the coil's
“dissipation constant” Q), and the coupling
between the primary and sccondary (M),
The Rp of the tube also has an effeet on the
gajn, but this effect is quite small in sereen-
prid tube circuits,

Mutual Inductance of the Coil

In Fig. 3 we have curves which show the
relation between the mutaal inductance of
the transformer and the voltage amplifica-
tion obtained at different frequencies.  The
value of the coil’s dissipation constant Q
(which is 628 x f x L./RR2) is here as-
sumed to be 1005 which is a fair value for
commercially-designed coils of good quality.,
On the basis, it can be seen from Fig. 3

RADIO-CRAFT

that, at 1000 ke, we can expeet an ampli-
fication of about 32 per stage if the mutual
inductance is 50 microhenries. The curves
show that, as we increase the nnttual in-
ductance, the pain goes up steadily.  This
means that, if we double the prinmiry turns,
we will double the gaing beeause the mtual
inductanee varies as the prinary turns,
Another thing, which Fig, 3 teaches us,
is that the voltage amplitication increases
as we increase the frequeney. ‘This can, per-
haps, be seen more elearly by plotting the

enrves inoa different manner, as in Fig. 43

here the voltage amplification is shown plot-
ted against the frequeney, for various valies
of mutual inductance.  For example, if the
mutual inductance is 50 microhenrics, we
can expect a pain of 32 per stage at 1000
ke. as before.  Iowever, if we keep the
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Fig. 9
Curves obtained from a commcrcial antcunag
transformer; in (), the primary is smaller
and the coupling is levser.  Note that the
vertical seale s logarithmic.

mutual inductanee constant and inercase the
frequeney, (tnne to a lower wavelength),
we see timt the gain rises steadily. This is
the  freguenceyv-claracteristic which we ob-
tain in all radio-frequeney onplifiers em-
ploving the simple two-eoil RV, transformer.
At high frequencies the gain is great, and
at Jow  frequencies it is small; and, the
greater the mutual induetance, the steeper
the curve,

Problems of Multi-Stage Design

It must be remembered that the curves
shown here arve for a single stage. With
two stages, alike in design, the total -
plification at any frequeney is the square
of the mmplification of one stage; it there
are three stages, the total amplitication is
the cube of that of one stage,

This means that, if we plotted the curves
of IYig. + for three stages instead of one,
we should find the eurves very mueh steeper;
and  the difficulty which designers find in
LI, amplifiers would e more obvions.  In
a three-stage anmplifier, the LIS amplifica-
tion at 1500 kiloeveles may be as high as
three to five times that obtained at 550
Kiloeyeles: or even more, depending upon the
particular design. It is on this account
that atterapts have been made to design
L. transfovmers which will give reduced
splifieation at the higher freguencies, and
greater amplification at the lower freguen-
cies,

It is necessary, at the outset of such a
design, to provide for keeping the coupling
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sufficiently loose; so that the reaction of the
primnary circuit will not appreciably aifect
the sccondary tuning. This is o very neces-
sary requirement, in order to make it pos-
sihle to tune the amplifier over the entire
broadeast range, while avoiding resonance
cffects, due to the primary, which would
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Fig. 6

The characicrisiic curve of the transformer
of Fig. 3, duc to the decreasing reactance of
Co as the frequency rises.

make the tuning of the sceondary uncertain
at certain frequencies; such sometimes oecur
in the tuned civenit coupled to the anteuna,
when very larpge  antenna capacities  are
used, or when the antenna coupling is very
Light.

This being the condition—that the coupling
between the primary and secondary must be
loose—it is elear that the way in which the
amplilication varies with frequeney will de-
pend niainly upon the design of the primary
circuit.  Returning to Fig. 3, it will be ob-
vious that the mplitication is  dependent
upon  the mutual inductance between the
primary and sceondary.  Ilence, if we can
make this mmtual indoctanee vary in any
way which we desire, we may likewise be
able to control the amplification accordingly.

A Compensatory Coil Design

This is what is done in actual practise;
in one design, illustrated in Fig. 5, a local
tuned circuit in the primary, consisting of
a loading inductanee Lo shunted by a con-
denser Co, is placed in series with the regn-
lar primary LL  The sceondary 1.2 is of
the usual design,

The self-indnetance Lo is quite lirge com-
pared with the inductanee [.1; so that at
low frequeneies (as at 550 ke 1.1 has little
cffect in comparison.  lo and Co are so
proportioned that this local cirenit is reso-
nant at about 500 kiloeyveles, Juat above the

(Continued on page 680)
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Fig. 7
The completed  radio-frequencey  transformer,

desipned te ovcrcome the disparity in ampii.
fication at the cnds of the band. Lo is to be
shuuted by @ 40:-mmf, capacity,
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In this department are reviewed commercial products of most recent interest.
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New Radio Devices for Shop anhd Home

Manufactyrers

are requested to submit descriptions of forthcoming developments.

NEW READRITE SET ANALYZERS
By H. G. Cisin, M.E.

WO new set analyvzers, Models “600”

and  “700,"  which  definitely  rueet  the
requirements of the average Serviee Man
at a very low cost, have just been placed
on the market by the Readrite Meter Works,
The “Model 7007 is an extremely compact
device, ‘The outside dimensions of the car-
rying case are only 103, Dby 73 by 33

inches,  The analyzer econtains a D.C. volt-
meter, an ALC voltmeter and a mdlliam-
nweter, The DO, volteter has three ranges:

0 to GU: 0 to 2005 and 0 to GO0 volts,

The A.C. voltimeter has also three ranges:
0 to 10; 0 to 1103 and 0 to 700 volts. The
millinmmeter has two ranges, one for a
20-mill. reading and the other for 100-mill.

The instrument is apuipped with o six-
position bi-polar selector switeliy by means
of which readings may he obtained of ¢
volts, volts reversed, K™ volts, *K”
volts reversed, plate voltage, and  screen-
arid control voltage. A #l4-volt battery is
supplied with the analyzer, to provide “C7
bius, for grid tests, continuity  tests, ete.

There are two sockets on the panel of the
analyzer, one for four-prong tubes and the
other for five-prong tubes. There is a “grid-
test™ push-hutton and pin jacks arve avail-
able for the individual use of all neters,
externally, in every range. There is a
sereen-grild pin jock, and there are two pin
Jacks for connecting the external hattery.

The ealile leading from the analyzer ter-
minates in oa handy five-prong cable plug,
small enough for aking tests within anto-
mobile and midget radio sets, with which a
four-prong  adapter  is  furnished. An
adapter is also supplicd  for testing  the
secomd plate of “H0-type rvectifier tubes.

By refereing to handy  charts  supplicd
with ench analyvzer, it is possible to uake
accurate  external of
ances over a wide range of values and also
to measure all the usnal capacities encoun-
tered in

wn

measnrements resist-

radio receivers and amplifiers.

The “Model 600" Readrite set analyvzer

contains the same equipment as the “Model
TH7; but the apparatus is arranged in a
tray and installed in a slightly larger cirry-
ing case, with a space helow the tray 434
hy 614 by 13%, inches, which is suitable for
carrving tools, spare tubes, ete. The tray
is so contrived, that it may be taken out

of the case and placed on the workbench..

Both of the new models are contained
in Landsome black leatherette cases,
stantially  constructed and  equipped  with
nickeled eorner protectors.  In addition te
being  compact, the analyzers weigh very
little, and can be earried long distances
without causing fatigue,  This feature will
be weleomed by those Service Men who do
not own an antomobhile,

sub-

A CONVENIENT RESISTOR INDEX
STANDA"” resistance coding has long
heen an obvions necessity for efficient
service work on radio receivers; and this
need has heen taken into consideration by the
Radio Manufacturers Association in adopt-
ing standards for the significance of colors,
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Fig. B
A pocket-size guide, giving direet readings of
resistanee  valwes  according to  the R A,
staundard code.

Tts adoption by the larger manufacturers
will climinate one of the stumbling blocks
of the Serviee Man,

A very interesting little indicator, which
will fit the pocket of the service kit bag, and
which gives i direet reading of the value of
any standard  color coding, i3
illustrated herewith. It has been made by
the International Resistor Co, and a
limited supply is available for free
distribution to  Serviee Men. The
chart is printed on a substantial cel-
Inloid container, in which three eali-
brated dises revolve; setting them to
the end, baml and body markings of
a resistor causes the ohmie value to
appear i the window,

resistor  of

1d

Fig. A (left)

The Readrite "“Model 7007 set analyzer, a
compact apparatus for all purposes, at low
cost.

" HrE) S s

Fig. D (right)
A newe type of soldering ivon wehich may be
fnterually Neated, with a gas-tube connection.
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Fig. C
New adjustable condenscrs, uscful for aligning,
trimming. balancing and ucutralizing. The

adjustment is made from the other side,

ADJUSTABLE CONDENSERS
INGLE and duplex small-space variable
condensers of the mica-diclectrie type

are now available for the sevvice and con-
struction of reeeivers to whichh such units
are snitable,  ‘This product, manufactured
by Dedur-Amseo, has the trade name ‘of
“NVaritor.,”  The most-nsed  model  of  the
“Varitor™ has a maxinnun capacity of 74
wnuf, per seetion, the minimum valre is
4 anmf.  Five revolutions of the adjusting
serew adjnst the condenser over its capacity
range.  ‘The head of the adjusting screw
fits into a small hole, and conveniently may
be covered with a scal. The construetion
is of mica, isolantite, and phosphor bronae;
connections made  to  soldering  lugs.

Other values may be obtained up to a
maxinuum as high as 700 mmif.

The “*Varitor™ is adjnstable by means of
a serewdriver: and will fit the average coil-
shiekding can. ‘The over-all  dimensions of
the duplex arve 11/16-inch thick x 234 in. in
diatueter, for the Larger models; the sialler
duplex units have a dimeter of 17,

iare

GAS-TIEATED SOLDERING TOOL
F()]( servicing or construction, a new de-

vice is the *Torchiron,” illustrated in
Fig. D, which is mannfactured by the Re-
linnce Torchivon Mfg Co, The point may
be heated in an ordinary gas flanie; or the
iron may be conneeted to a gas outlet and
heated by its own flinie, which is not ex-
posed. A needle valve has heen designed to
mix economically the gas and air. “Cop-
pers™ of varying sizes, down to 1,-1h, are
available,  In three to five minntes, solder-
ing heat iy be veached; the temperature
of the soldering copper is under control
of the operator.
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New Types of Radio Receiving Tubes

Manufacturers announce 6-volt screen-grid; high-gain '24; vari-
able-mu; mercury-vapor '80 and other improved designs.

U BES available hitherto in the United

States have been of comparatively few

standard types, so far as those offered

to the public were coneerned. Slight
variations of design existed in the practice of
various factories: hut  the general purpose
of the industry has heen to obtain inter-
ehangeabilitys amd the idea of giving cvery
tube user @ wider range of choice—still ap-
parent abroad—was sulunerged in that of
efticicut mass production.  Ilowever, the fact
that reccivers vary greatly, in the conditions
wmder which they are operated, is forcing
the production of more tube types.

For instance, when the antomotive veeciver
invaded the wmarket for commercial radio
sets, it encountered the limitations of battery
supply.  The tendeney has been to develop
modern receiving tubes for operation from
a 205-volt, AL O, filament-heating secondary,
But the antomobile industey had standard-
ized on a G-vaolt, automatically-charvged bat-
terys this was therefore used to opernte the
21,-volt  tubes, because  others were not
available,

A few days ago a large tube manufac-
turer broke away from tradition, and an-
nounced  the  development of  a six-volt
sereen-grid tube, for direct-current opera-
tion, though with an indirectly-heated ca-
thode, 1t is specially intended for automo-
tive receivers; vet lends itself also to opera-
tion from D.C, light lines in series-filinnent
circuits.

The “NY-6#" is the type number selected
by its manufacturer, the National Union
Radio Corp,, for this tube. It draws 0.4-
ampere on the filament, at 6.3 volts (the
value in automotive lighting svstems), and

may he used with 180 volts on the plate,
at a sereen-grid voltage of 90 and a con-
trol-grid hias of 3. With 110 volts on the
pliate (s from a Hght-line), the sereen volt-
age is 70, auud the bias L5 volts, negative.
In other respects, the charvacteristics of the
tube are similur to those of the standard "2,

Since the separation of the eathode trom
the filament implies a biasing voltage be-
tween them, it is recommended that this dif-
ferenee in the “NY-6+" should be never
more than 25 volts and that—in contrast to
previous tube types—the heater should al-
ways be negative with respeet to the cathede.

The uewe D¢ Forcst cathodelicater coustruc:
tign—1, cathode tube: 2, 3, filament; 4, "fus”

New High-Gain Tubes

In the design of the midget sets, in which
fewer tubes are used, for reasons of com-
pictness and cost, it §s most essential that
the sereen-grid tubes provide as wuch volt-
age gain as possible. With this requisite
in mind, the Delorest Radio Company has
developed and placed in production @ spe-
el sereen-grid tube of much higher un-
plification constant than the ordinary types.
Tubes of this new design have been checked
in o munber of midget sets, and it has been
found that the sensitivity of the average
midget set ean be doubled by using them,
For instunce, if a sct has a sensitivity of
20 microvolts per meter, with the usual
sereen-grid tubes, this may be increased to
10 microvelts per meter with the new tuhes.

Although the new tyvpe was designed spe-
ciallv for use in midget sets, the tnbes are
interchangeable with the standard *24 tubes
and can be emploved in any of the present-
day radio sets for the purpose of doubling
the sensitivity, ‘They are known as the “#24
Iigh Gain™ type.

The nmutual conductance of the De Forest
power tubes, also, has been inercased; since
this characteristic determines the maximum
output of the set. On the other hand, this
company has redieed the mutual condue-
tance of the standard 27 which it manufac-
tures: since, with the usual “Gm™ factor,
this tube tends to undesired oscillation in
certain positions.  During the past vear,
changes have been introduced in its design,
atong the lines of more rngged construction,
greater cathode emission, and quicker heat-

(Continned on puge 686)

Practical Hints to Radio Manufacturers

RAZOR BLADES AND VOLUME
CONTROLS
ANY customers object to paving any-
where from five to seven dollars for

volume-control replacement. One cnstomer
sivs, CIt's as ridiculous to waste the com-
plc’tc volunte-control mechanism, simply be-
cause the graphite-coated strip is worn on
the surfuce in one or more places, as it
wonld he to throw one’s razor in the ash-
harrel along with a Jdull blade,™

The graphite-coated  strip-type  volume
control soon becomes noisy; usually, at the
Junction of the metal contaet and the strip.
The voller must elimh over the edge of the
metal  contact:  therefore the pressnre s
great at this point, causing the edge of the
nietal contact to wear off the graphite.

Yet, one cannot purchase the graphite-
coated strip separate from the control mech-
anismy,  although  razor blades arve bhought
without the holder.

Rressenr T Woornky,
3w Fifteentlh dvenue Sonth,
Seattle, Washingtan.

CONNECTIONS FOR ADAPTER
FOCAUSE short-wave and television are
heconiing increasingly important, 1 rec-
ommend that tip jacks and a switeh be
placed in the back of cach ehassis: so wired
that it will e unnecessary to remove the
detector tube to phng o short-wave tuner
into the audio channel.
Fraxcs K. Massig,
41 Thirtieth Street, Newport News, a.
(Perhaps the plhonograph jack, tfnrnished
with so0 many wodern sets, will afford an op-
portunity  for the makers of short-wave
adapters.—Editor.)

ALL-AROUND METER
UNIVERSAL meter, with scuales of
williapperes, filament and  plate volt-

ages on one dial, is made and sold in Fng-
land at low cost. 1 wonld like to see this
done by one of our meter manufacturers;
it would nmke a very compact set tester,
which would leave wmore room iu the Service
AMan's bhag.

Cuas. E. 1vripurer,

Middle [laddam, Coun.

www americanradiohistorv com

LONGER ANTENNA LEADS
OME manufacturers are getting so Scoteh
that they are nsing two wires, leading
from the set, instead of two posts for acrial
and gronmd connections. This is all right;
but T would say, feave the two wires about
six inches longer, so that it will be unneces-
sary to fish for them with o pair of pliers,

H. B Arviexsack,

91 cAuguste St., Hamilton, Out., Cunada,

CORRECTING THE SCALE

S().\Il'] quick means of resetting the tuning
dinl to give the praper kiloeyele reading
is desirabley since on most sets it is neces-
sury to pull the chassis. 1 find that folly
504, of the receivers of various makes come
throngh with incorreet dial readings; and,
when the purchaser buys a new log book, a
service eafl is nsually the vesult.  Also, |
would suggest that the dial light bulb be
placed in an acceessible location; since it has
to he replaced quite frequéntly,
I{esseve. R Byers,
Wt Kugene, Indinnapolis, Indiana.
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The Radio Sextant--for All Skies

Natural radio waves, very much shorter than any hitherto capable
of being utilized, now determine an observer’s position in the

densest fog or falling rain.

These waves, formerly classed as

“heat” rays, are now open to a great many novel uses.

HERE

end®

imelers are being put to commer-

cial radin waves down to a
quarter of a meter are fairly  familiar in
the laboratory; and wavelengths of o thou-
sandth of « creaded by
physicists. DBelow this there are ten octaves
of frequencies (or thirty billion ten-kilo-
evele “channels™) before the electromagnetie
waves of light are reached. The higher fre-
quencies, ealled  “infra-red™  or *radiant
heat,” ave familiar to all by their warmth-
giving properties; boty in that vast range
between  the lowest radio the
Jongest  pereeptible vays of warmth, only
the scientist has been able to (ind matters
of interest. While the possibility of utiliz-
ing these intermediate waves for communi-
cation has Dbeen discussed, it created
only a very academic interest,

However, o veey practical application for
them, as they exist in has been
found by an American inventor, Paul Hun-
phrey MaceNeil, of ITuntington, L. L (New
York), who has demonstrated the practie-
ahility of observing the position of the sun
on o clondy day—not from its own direct

does the radio waveband

Radio waves as low as seven

use;

meter have been

waves  and

has

nature,

by enterprising inventors and investigators,

RADIO-CRAFT takes pleasure in presenting to its readers the first description
of radio’s latest achievement—the new Radio Sextant.

remarkable in that it utilizes radio principles for a practical result which was an im-
possibility before. It is now practicable tor a navigator, on board a ship or airplane,
to point the Radio Sextant at a thoroughly overcast sky, even during a falling rain or,
what is worse, during a dense fog, and so accurately locate the sun—although the latter
is invisible to the human eve—that its actual position can be determined with a possible
variation of less than one thirtieth of the breadth of the solar disc.

Mr. MacNeil, the inventor of the new Radio Sextant, is an architect by profession;
he has worked for a number of vears on the instrument, which has recently been tried
out on the steamship Mauretania, and in perfecting it had to invent entirely new instru-
mentalities, including a new light-heam amplifier,
nent radio companies that an amplifier such as he desired is impossible to make; but
he, not knowing any better, went ahead and produced one.

The invention of this instrument shows agnin that the applications of radio prin-
ciples have by no means been exhausted, and that new uses can be tound almost daily

This new instrument is

He had been told by several promi-

radiation, which is absorbed by the water
vapor filling the atinosphere, but by the rays
which are thereby caused to emanate from
the clouds, in a  direetion  predominantty
paratlel to the sun's rays. On the bridge of
the Cunard liner Manretanio, on a recent
vovage, Mr, MaeNeil demonstrated his ap-
paratus suecessfully to the navigating offi-

Lceft, the radio sex.
tait wath its am-
plificr  and  batter
ics The first
stage  (at  fotweer
right) has a qal-
vauometer  ab tha
leftyr it tHoows
Hylt-beam  1nte a
sensttive ploto-cell
whose  owtput s
pussed Tuto the am~
plitier, shoam wcith
its  poicer  supply
at the upper sighs,

cers of the ship, under conditions which
rendered  ordinary  observations impossible.
The possibilities of the nvention are not
confined to finding the positions of ships and
atreraft in heavy weathers hut even these
applieations mark the first fundamental im-
provement in the art of navigation since
the design of the chronometer.

Navigation by the Sun

It mayv be explained that the position of
a ship o the open sea, away from the lghts
and radio beacons of the coast, can be de-
tremined with acenraey only by observation
of the heavenly bodies.  The “*dead rechon-
ing" enables the sailor to estimate his where-
abouts by the rate of speed maintained in a
given divection from his last known position:
but this calculation is not ¢ertain, because of
the mobile characteristies of «the element on
which he 18 floating, and the effeets of
winds and currents. The longer the vovage,
the greater the possibility: of error,  The
cerrors in finding a ship’s position, in the

www americanradiohistorv com
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Fig. 1
The priuciple of the radio sextant; it mcasures
the angle betzecen the sun and the horizon,
The meter reads marimum zelien the image of
the sun is concentrated ow the perforation in
the diaphragm D

old days, may be readily judged from the
distortion of the maps and chiarts then pub-
lished, as based on  the observations of
navigators,

To determine the latitude, or distance
north or south of the cquator, is compara-
tively easy when the sun, the moon or stars
can he observed.  Tables are obtainable,
from which the height of the sun, of the
moon or of any given star above the horizon
when it is highest (at actual noon—not noon
by the clock—in the case of the sun) may
e determined for any given position. A
simple observation, with a few corrections
for optical reasons, suffices therefore to give
the latitude,  For instanee, at noon on a
certain date (the cquinox) the sun is in
the plane of the carth’s equator, and there-
fare appears overhead on the equator. 1f,
after corrections have been made, it is found
that the sun is just halfway between the
zenith  overhead and the horizon, at any
given place, that place is halfway between
the equator and the pole, or in Jatitude 4#5°.

On the other hand, while observation of
the sun may show that the time is actual
woon at any  place, the longitwde ean he
found only by comparison with the known
time at some certain place—such as Green-
wich, England.  1f a chronometer keeping
Greenwich time shows that it is #:00 p.n.
at Greenwich, when it is 12:00 noon at the
point of observation, it is then apparent
that the the weridian of
longitude 60° west of Greemwich, During
the past few years the development of radio
time signals has made it possible for a navi-
gator to cheek up on his chronometer sev-
cral times a day, if neeessary: and thus hoth
Iatitude and longitude can easily he deter-
mined within a mile by the use of ordinary
instrinnents—if the sun can be observed.

observer is oon

Finding an Invisible Sun

That if, however, is a large one.  In
stormy or cloudy weather, when no heavenly
hody ean be seen, it is moest necessary to
know 2 ship's position yet most ditticudt to
determine it. When the weather is so thick
that the sun’s dise cannot be seen, the navi-
gator cannot use his sextant,

The mvention illustrated
overcome this obstacle.  As explained above,
it «oes not operate by the direct rays of the
sin.  ‘Too many experimenters have been de-
feated in somewhat similar researches by
the fact that even the infra-red radiation

here has now
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of the sim is lost in the atnospheric Manket.
Mr. MaceNeil attacked the problems from a
new angle, and has developed a technigue
by which secondary radiation of wavelengths
a thousand times longer than those of vis-
ible Light, is deteeted with aecnracy saffi-
cient to determine the sun’s position in the
heavens.

e the oprdinary sextant, the image of the
sun, refleeted frow a mirveor, is eansed to
touch the horizon, by adjusting a scale (Sce
Fig. 3.). ‘This adjustment does not depend
upon the steadiness of the instrument, hut
upon the angle hetween the mirrors of the
instrument; and it is therefore possible to
make a very close adjustment by turning a
vernder serew, and to oread at leisure the
angle between the lower edge or “limly” of
the sun and the horizon.

With the MaeNeil sextant, when the sun
is invisible to the eye, its position is deter-
mined by the position of the instrument at
which maximmn radiation is reccived, at the
very dong wavelength (s light
very, very short as vadio is rated) of emis-
sion from the clondy sky.  This fixes the
axis of the evlinder above the sextant (¥Fig.
1) at the clevation of the sun above the

— —

goess  or

o

“ig. 3
A ordinary gextant is adiusted il the sun
seems to tonch the horizon, as at A : the radio
sextant till the meter reads marimum, seith
the herizon properly on the cross-hairs.

horizon: at e smoe time, the horizon (H)
is cosed to coincide with the interseetion ot
the eross-hairs in the ficld of view of the
instrinpent (Fig. 2.)  An adjustinent  is
songht, in the light of the ohserver's csti-
nutted position: and then the serew is turned
until the horizon appears in its correct place,
The sun’s elevation is then read off on the
seale below, and the nsual corrections and
caleulations of the navigator are carried ont,
As o matter of faet, this wethod of meas-
nrement eliminates the ealenlation for varia-
tiom of the solar dianmeter.

Should the actual horizon be invisible, then
resort to the wethod of an “arliticial hori-
am” must be sought. This is forad by eans
uf a small level in the base of the instro-
ment,  The reflection of its bubble (11—
Fig. 2) is hrought up to the horizon line;
the insertion of o simple slide behind the
half-mirror A serving to divert the optical
train from the actual horizon to the hubble,

Detection and Amplification

The question at onee avises, how does the
instrument determine the point of masximum
radiationz  Full details are not as vet avail-
able for publication, beeanse of eertain for-
cign  patent  requirements; however,  this
nwich of the system may be outlined here.

The eylinder at the top of the instru-
nient (Fig 1) has at its hottom a paraholic
mirror Rz the parallel rayvs of radiation fall-
ing upon this are reflected to its foens, where
a sensitive thermo-couple " is placed. This
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thermoeouple is shictded from the shorter
rays of light, and heating radiation, which
are found in normal daylight; it responds
only to the longer, quasi-radio waves men-
tioned above, Under their influence, and
in proportion to their intensity, a small di-
reet current is generated; this is earried
throngh the cable, emerging from the top of
the instrmnent in the experimental model
ithistrated, to the amplifier,

The first stage of the latter is still re-
served from deseription; it is stated, how-
ever, that the efficicney found here has heen
previously attained only in the most delicate
of laboratory apparatus. .\ delicate string
galvanometer, reflecting a ray of light inte
a  photoelectric eell, carries  the impulse:
this is then woplified in & conventional
vacnni-tube amplifier and led to the meter
M of Fig. 1. When this meter shows maxi-
ninnr reading, it is evident that the evlinder
of the sextant is pointed directly at the sun

The diaphragn I covering the thermo-
couple (Fig. 1) is perforated with an open-
ing cqual in diameter to the image of tlu
sunj otherwise the necessary acenracy would
not he obtained.  This is theoreticully ca-
pable of cestablishing  the sun’s  positior
within twenty seconds of are (about 1/
of the sun’s apparent diameter) on e
clondiest day: under difficult conditions of
demonstration, on a pitching ship in heavy
weather, it did so within one minute of are.
The latter angle corresponds to about GO
feet on the surface of the ecurth.

The current generated in the thermoconpl
T may be in the order of one microampere:
if the sun’s rays were received with ever
a fraction of normal fair-weather intensity
sereens over the detecting evlinder woule
le required. The reading of the meter, as
stated ahove, is taken at its maximums and
no arbitrary figure for this value is reguired.
When the greatest intensity of radiation i
found, the observer brings the horizon line
or hubble, to the cross hairs of his field of
vision (Fig. 313): and the reading is ther
taken from the seale beneath the inst rument

It will be observed that the cvlinder of
the sextant illustrated is adjnsted to a high
angle, for the sun's position. For different
Eatitides, this clevation may be altered by
means of another vernier seale, for the great-
est convenience in observation,

Mr. MaeNeil, who is an architeet by pro-
fession, has been working on this deviee for
several vears.  Tlaving overcome the funda-

(Cuntinued on page G96)
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Fig. 2
The optical train of the MacNeil radio sextant;
the harizon may be sighted dircetly at H. or
found by the bubble of the spirit level at HI,
The mirrors are silvered ouly  partially,
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The *“*L-32”° Ultradvhe All-Wave Receiver

A highly-sensitive receiver embodying the latest devices of the

OR some time there has been a de-
mand for a sensitive superheterodyne
capable of tuning in the shorter
wavelengths, in addition to the usual

broadeast assignments,  To eet this situa-
tion the well-known “Ultradyne™ receiver,
conceived in its original form by Robert k.
Lacault, has been redesigned. In the im-
proved design, the prineiptes of exceptional
sensitivity, selectivity, quality, volume, good
appearance, kit construction, ease of con-
struction and operation, and low cost, which
were  embodied in the earlier Ultradyne
muodels, have been retained by the design-
ers of the "Model 1.-32" Ultradyne.

It was desired to have an “AllLACT set
design capable of covering the wide tuning
band from about 15 to 550 meters. The
necessity of chianging plug-in coils was ree-
ognizeds since nuximum  sensitivity at all
wavelengths is desired, and a switching sys-
tear would constitute a source of undesired
loss.  The problem finally was solved, in
a most satisfactory ananner, by designing
the RLF. ¢oils to plug into their respective
sockets through holes provided in the top
of the shiclding, as shown in Pig. A,

Perhaps the most important contribution
to the success of the design of the *Maodel
1.-32" is the dynatron oscillator (V2, Fig.
1). This feature climinated interlocking of
controls on the high frequencies, and eritical
tuning. (Information on this type of oscil-
lator appeared in the Febrnary and Mareh,
1931, issues of Ravro-Crarr,)

radio technician
By H. J. COX*

Anyone who has experimented with re-
ceivers operating over the wide range of 15
to 350 weters will recall the dificulty of
tuning at short wavelengths when the tuning
condenser has a high eapacity: and, on the
ather hand, the lirge munher of coils needed
to cover the Jonpger wavelengths when the
condenser has the low capacity so desirahle
for satisfactory tuning at the shorter wave-
lengths.

Double Tuning System

By compiring the schematie eircuit, Fig.
1, and the illustration of the placeinent of
the parts, FFig. B, the solution here obtained
will become apparent from a few words.
When using  the “broadeast-band™ set of
phig-in coils, the small 30-nunf. variable con-
denser (C1in Fig. 1, which is controlled
by the knob shown at the lower right of
the front panel, VFig. A), is connected in
slamt  to the 250-nunf. main tuning  con-
denser (C2in Fig. 1 and Fige BY and acts
as a “trinnner” to compensate variations in
the cirenit,  And, the large (250-mmf.) and
small (50-nunf.) sections of the two-section
oscillator tuning condenser (C3-Ct, respec-
tively, in Fig. ) are conneeted in paral-
kel Thus, the single-control  “equacyele”
variable  condensers C2, 3, C4, turning
through an are of 270 degrees, in conjune-
tion with the eorrect set of plug-in coils,
cover the waveband from 200 to 550 meters.

When using the other four sets of plug-
in inductanees, the cireuits of two of the

Fig. B

The “L-32” swith shiclding removed to showe positions of parts; the inswlating strip in the can

at the riolt iucrcases Sensitivity.
location docs ot require it

* Chicf Cuginecr, Tranl Radio Co.

In this model, the local Stw2 is included, but it is omitted if
Complete coustructionel priuts are evailabie.

wwWw americanradiohistorv com

variuble  condensers are  automatically
openeds; this is made elear by reference to
Fig. 2, which shows the circuit-closing jum-
pers on the two “broadeast-band™  coils,
The operation then is somewhat different:
the little “trimmer” condenser, CI, becomes
the “antenna tuning™ condenser; and C4,
the stall section of C3-C'4, is the only tuning
capacity in shunt to L3, Condensers (2,

Fig. A
Complcted chassis of the “[..32": there are
five scts of plug-in coils, which are inscrted
through the holes in the top of the shield,

C3-Ct, all rotate under control of the main
dial, but only C4 is effective. Consequently,
at the shorter wavelengths, dial (by the
main tuning dial and the “trimmer® knob)
operation hias been selected to obtain maxi-
nun sensitivity s while the choice of tuning
capacity “spreads™ the shorter-wave tuning
bands. (At the present time there is no
provision for introducing cireuit oscillation,
to cnable CW. stations to be tuned in.)

Another fenee to be hurdled was the “in-
termediite frequeney™ or, as we like to call
it, the “LI.;" it was found, that with a
sufficiently sclective antenna eireunit to meet
present-day broadeast conditions, an LF, of
243 ke, resulted in minimizing trouble dne
to double-beat tuning,  (Please do not call
this effect “double harmonies™; that’s some-
thing entirely different.)

Novel Heterodyning System

Next to arise was the guestion of mixing
the signal and oscillator frequencies to ob-
tain this LF., or difference frequeney. And
here we write a new page in the history
of superheterodyne reeeivers. After consid-
eration of the relative merits and demerits
of all the aceepted systemns of coupling, a
cirenit has been evolved wherein the signal
and oscillator cirenits ave isolated in nearly
every sense of the word!  Checking over the
schematic eirenit, it will be noted that every
portion of the oseittator, V2, returns (lire('tl:\'
to ground—except the filunents, sereen-prid
and plate.  And, by checking further, we
find that resistance-capacity filters prevent
1L energy from backing upward and into
the other tubes in the set. As a matter of
experiment, the use of an independent “A™
supply has proved that no coupling exists
via the A" Jeads. Exeept for the two holes
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In the “L-32” Ultradyne, L6 is the 2,230-ohm field of a dynamic reproduccr; R18 compensates for differences in the resistances of fields. The
“local” switch St is required, in congested localitics only, because of the recciver's high sensitivity, Aw 00015-mf. trimmer shunts C3.

through which the plug-in coils are manipu-
lated, there is no coupling between the sig-
nal-frequency inductance L1-1.2, and the
oscillator-frequencey inductance 135 an alum-
inum wall scparates the shicld ean into two
compartments and thus isolates these coils.
A clie to the coupling means may be found
in the remark that insulating the aluminum
partition from one side of the can will im-
prove the sensitivity of the receiver. This
insulating strip, which may be of any con-
venient material, is shown in Fig. B. (We
will leave it to the readers of Rapio-Crarr
to suggest just how the 1.IF. is obtained; the
starting point being that the operation 1s
perfectly  satisfactory.)

The sensitivity of the “L.-32" may be con-
sidered with reference only to the input of
the LF. muplifier, Laboratory tests indi-
cate this figure to be 1j-microvolt—for the
standard output volume, Most of this sen-
sitivity is due to the use of tuned 1.I°, trans-
foruers.

Design of the I. F, Amplifier

These are shown in the schematic circuit
as T1, T2, T3. Each coil is honeyeomb
wound, the primary being spaced 1 inch
from the secondary. ‘The primary is the
lower coil, 11, inches from the aluminmn
hase on which is mounted a two-section trim-
mer condenser of 70 nunf. size. (‘These trim-
nwers are adjusted from the underside of the
chassis.)  To obtain satisfactory results,
cach LF. coil must be held to close toler-
ance Hmits; and the manufactured units, lab-
oratory tested and rated, weet these speci-
fieations, Fuach LEF. transforer is enclosed
tn an aluminum shicld can, 41, inches high
and 31, inches in diameter.  The mutual
coupling between eaclh primary and secon-
dary determiines the selectivity of the LI,
amplifiers which will have a “flat top™ char-
acteristie without the need for staggering
the resonance points of each cirenit with
consequent loss of sensitivity.,

It is quite a trick to handle the tremen-
dous gain of an amplificr system having a
sensitivity of 1j-microvolt. An adequate
number of by-pass condensers, correct place-
ment of parts, short leads, sufficient shield-
ing, and careful selection of circuit and parts
constants, have harnessed this power.

Excellent Audio Channel

Fidelity in reproduction is due, in part,
to the use of a resistunce-capacity coupling
lictween the scrven-grid power second-de-
tector V5 and the first ALS. amplifier tube
V6. “Parallel-plate feed,” hetween V6 and
the power tubes, is another factor.

Contrary to the ideas of some set huild-
ers, the power transformer does not intro-
duce lun by inductive coupling into the
circuits of V1 or V2. (The particular
power transformer selected is largely re-
sponsible for this.) In fact, the hum level
is below audibility at a short distance from
the reproducer. This condition holds for the
entire waveband. The constructor will find
that short-wave stations will come in with
the same quictness appareat on the longer
waves,

The tray or chassis of No, 1+ gauge alum-
inum measures 111, x 181 x 31, inches
high. The overall height of the assembly is
814 inches.

Each serecn-grid tube has its individual
aluminuu shicld can; except for the oscil-
lator, which is in the siwme compartment as
oscillator induectance L3,

The 2,250-ol ffeld of the dynamic repro-
ducer is used as one of the chokes L6 in
the filter system of the power pack; resistor
118 may have the correct value to com-
pensate for variations in resistance of the
field  coil. The ontput  posh-puil  trans-
former, T5, is encased with the reproducer,

Resistor R1 ordinarily is not needed; al-
though at the shortest wavelengths it may
not he possible to obtain dynatron circuit
oscillation withont it. 1esistor R2 is not
used in the latest models,

Details of Construction

“Yariable mn” tubes (described in the
preceding issue of Rapw-Crarr) may be
used as LF. amplifiers in the 1.-32 Ultra-
dyne. This is reconmuended only in the near
proximity of a powerful station; since the
sensitivity suffers somewhat.  Only the Ma-
Jestic "51's have so far been tried by the
writer.  No circuit changes need be made;
merely plug the '51's into the positions for
Vi3 and Vi

Switch 8Sw2, in the newer sets, is con-
nected as shown in Fig. 1; the antenna post
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must be wired first to the switch contact
and then to L1 This system of connecting
the local-distance switch has been found
most effective.

The volume control R27 must be insulated
from the chassis; this potentioneter is con-
trolled by the left knob,

Redueing the plate potential of the dyna-
tron oscillator to 25 volts has improved the
operation; the screen-grid then has a poten-
tial of 85 volts,

A triviner of .00015-mf. capacity (not
shown) shunts C3 for better tracking. It
seldom will reguire adjustment, and is in
use only on the upper broadeast band.

The volume control R17 is a potentiometer
of the tapered-resistance type. The shaft of
this unit carries the off-on switch. Choke
L5 is a 15-henry unit,  Condensers Cl4
C15, Cl16, CI17 are clectrolytic units of the
dry type, and are mounted in a horizontal
position on the under side of the chassis.

Although it is not likely that many ex-
perimenters wilt be able accurately to dupli
cate the coils required for the “Model L-32"
Ultradyne, sonte of the details of their de-
sign may be of interest. ‘The primaries and
secondaries of the LI, transformers T1
T2 and T3 are made by winding narrow
honeyeomb coils, each consisting of approxi-
mately 500 turns of No. 32 D.S.C. wire

(Continued on page G89)

ON BROADCAST
CoiL ONLY

ON BROADCAST
COIL ONLY

Fig. 2
Dectail of antenna conpler at A and its socket
conncetions at B oscillater coil at C and its
Socket at D,
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The “SWS-9°* Short-Wave Superheterodyne

A single, shielded, plug-in unit is easily exchanged to shift the
waveband on this A.C. single-control receiver of high sensitivity.
The range can be extended up to S50 meters.

BOUT eight months ago, it was de-
cided to start research work an a
new short-wave kit set which, when
tinished, wonld have the features con-

ddered most desirable ina odern reeeiver:
ind, also, that eertain disadvantages inher-
nt in the ordinary run of short-wave re-
weivers should be circurmvented in the new
lesign,

Among the features desived in the new
st were control non-critical  from every
standpeint;  coils which conld e inter-

shanged with no more tronble flian plogging
m o paiv of phones; not mare than one
plug-in coil for ecach waveband, a volhune
amtrolz and ontpmt equivalent, in both tone
and volmne, to that of expensive broadeast
sets, The sensitivity shonld he that
of other short-wave seleetivity suffi-
cient to completely  eliminate any chanee
of interference, the gain at all frequencies
substantially  the and  the veeciver
mnst tune both short-wave broadeast and
Co WL stations with equal faecility and  offi-
cieney.  One niore
nportant than amy of the others, wis that
the recciver must operate entively from the
AC line: and that the components neces-
sary for this st be built on the smoe
chassis as the receiver, and introduce abso-
Intely no hun,

above
sets,

sine s

requirement,  prohahly
| 1 B

Simplification of AN Controls

The disadvantages, of the ordinary set,
to he overecome are as follows: absence of
volume control: extremely eritical and knife-
cdged regencration controly a
control whose setting varies with every fre-
queney s plug-in coils that make
a major operation in changing: low ontput:
two dial controls. This
is intended to cover each peint in
the design and construction of the "SWs-g
set”; and thereby to any - experi-
menter both te see the worth and  desiri-

regencration
NeCessiTy

and, in most cases,
artiele

enable

By JOSEPH I. HELLER, E.E.*

hility of the ideas incorporated, and to con-
struet  this with & nininmim  ex-
penditure of time and effart,

It us take the featnres desired and show
how it was possible to evolve a rather rongh
idea of the finished set, by merely making
sure that all of the desirabilities were in-
cluded in the design,

I7irst, we hive non-critical control. As

receiver

imniediately comes to mind; and so it was
decided the reeciver nst he a superhetera-
dyvne and thus free from eritieal regencra-
tion scttings.  ‘T'his eivenit, too, has other
advantages,

The problem of the plug-in coils was a
hard nut to erack, It was early decided
that they would have to be operated from
the front of the set, naking it nnnecessary

Fig. A
In this fromt vicw of the
CSH'S9,." the smgle plug-
1 Juductance L1 is secn
i its shicld, This unit
containg  both  oscillator
and anteuna coils, the de-
tails of which arc shown

in iy, 4. The poicer
pack. ut the left, rcar, in
troduces o perecprible

Tm, This st ticncs swoith
superb  cuse.

anvone knows who has ever tuned a short-
wiase receiver, the regeneration control is
probably the most temperamental  adjnst-
ment ever conecived  for use inoany sety
whether broadeast or short wave. The
nmaost  sensitive portion of  the  deteetor’s
characteristic is ot such an extremely eritical
paint that, hy the thme a station has heen
sufficiently - well tuned in to he audible,
most of the pleasove been eliminated
fram the proceeding.

The answer to this problem is te incor-
porate the regencration control in soch a
cirenit that it will be isolated from  the
frequencies being reccived; by so doing, it
way be adjnsted at the point of greatest
sensitivity. The snperheterodyne principle

has

to lift or remove any covers or to scarch
around in the darvk for sockets.  Only one
coil nimst he Since the design was
a superheterodyne, and absolntely no hand-
capacity effect from the cail was permis-
sible, it became necessary to do two things:
first, to put both oscillator and detector tun-
ing inchuctances in the smme unity and,
second, this unit had to he perfeetly shielded.
It will be seen, later, how neatly and effec-
tively this last itenr was arranged,

Most numufacturers of short-wave  re-
ceiver kits, for some strange reason, have
repeatedly negleeted to include volwne con-
trols, making it necessary either to detune
the set, or lower the regeneration control
(the latter expedient being impossihle when

used,

Iﬂil—m

/4‘m.[ﬁ1;i'ij—"—\f£l" -
At da ke
\ S o =t

E W<
g

\ ox
TIP JACKS

FOR L1
PLUG-IN

197 1LF
‘24 w00 {3 :

L ALY AL '“ €4
24 "“""’La
y h(.15 '

INDUCTANCE

—_— —
250-AF! TO 15-0nm
p REPRODUCER

c22|

VIO

v =

| PILOT LIGHT

VOV, AC. I

Schematic circutit of the “SH°S.97
fur the

Chief Engineer, Wireless Egert Engiuceriug,

short-wcate super:
second detectar.

Fig. 1

the wvolume control is poteutiometer RS,

in the first audio input.

R9 is o rcgencration control

The escillator condenser C1 and antenna tuning condenser C3 are wauged.
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4 3 ONE LAYER
u - OF CAMBRIC |
’/ e

TTUe?5T, NE.32 ENAM. 120T. PER IN.
™~ 10T.N2. 32 SC.C,

T\ NTST. N8 32 ENAM. 120 T.PER IN.
~ 47 T. N2.32 5.C.C.

5 TUBE
6 JO10%IM,
7 _~VAR.CAMBRIC

'

\S\75T. N2. 32 ENAM, 120 T PE
\\~47 T. NR. 32 S.€.C,
~~§T Nt 26 DS.C,

TUBE

TUBE SIZE 1S 158"IN. LONG; OUTSIDE
DIAMETER., 1732 IN.

Fig. 2
Specifications of I.F, transformers, in the fol-
lowing ovder: o, 1.2; B, L3 C. LA—sccond-
detectoy, with fecd-back coil hatving terminagls
5 and 6.

receiving CW signals. Therefore, a vol-
wne coutrol was included in the desipn,

In order to nuke the output eual to
that of the ordinavy loadeast set, it was
decided that two type "3 tubes should be
used in opusli-pull, preecded by a sigle 27
first AL anplifier. As a vesult, it was
later found, after the construction and ad-
Justuients had heen miade, short-wave hroad-
cast stations  generally came in with the
simoe tone and volune as programs on the
ordinary well-built hroadeast receiver. This
miade possilile, for the first time, the actnal
cnjovment of the program for its musical
and entertainment value, in addition to the
Uirilt of hearing a distant station,

When correctly unsed, the superheterodyne
cireuit is capable of exceptional sénsitivity
amdd seleetivity. A major factor in obtain-
ing hoth these effects is the nse of the tuned
dair-core LY. transformers 1.2, L3, Lt shown
in Fig. L

Since very little amplification is necessary
at the frequeney  being received  (merely
cnongh energy being regquired to beat with
the oscillator), the gain is the same for
all signal frequencies,

The regeneration control takes care of
CW, ICW, and voice reeeption. When con-
sidering the problem of ham vesulting from
L.Co operation, it was believed that, if a
perfeetly-shiclded supply sonrce were placed
properly, there would be ne pickup of the
I After quite a bit of experimenting,
this resnlt was obtained: and here is @ re-
ceiver with absolutely no hum, although the
power-supply  apparatus s
cectly on the same chassis with the receiver
proper.

After listing the desirable points, and
their preliminary solntion, complete specifi-
cations will be given for building the short-
wave N.C-operated superheterodyne receiver
which looks like a broadeast set, tunes like
a broaddeast set and sounds like a broadeast
set.

wounted  di-

Assembly of the Receiver
It us begin with the chassis, which con-
sists of an inverted tray ncasuring 10 x
200 x 2 inchesg it is made of 3/82-ineh alu-
minum, bent over on all edyges.
In the specifications which follow, Dboth
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in the figures and in the text, dimensions
for holes for andio transformers and chokes
are not inclided; sinee it is felt that most
constructors will prefer to use their own
transformiers. The placement of the trans-
formers, in the factory model, however, is
shown in the photograph reproduced here

The shield can for the oscilator and first
detector tubes and  tuning  condensers  is
made of 1/16-in, aluminnm and  measures
45, x 5 1753 x 814 inches; it is provided
with a cover,

The shicld ean for the inductances of the
oscillutor and first detector circuits is made
of 12-ounce copper and measures 2 x 3 7/16
x 2V, inches deeps into its reetangular open-
ing fits a hakelite plate 2 x 3 7/16 x Y-
ineh thick, which is drilled for five General
Radio pin-plugs (four of these being spaced
9/16-in, and the last one, to “polarize”
the construction, 1 in.).

Since both oscillator and  detector coils
arc wound on the same tube forms, the

g G5 T0 MOVABLE |
- SIDE OF COND.

@

GRID
LEAK ™

SOLDER
TO SHIELD
™~

HEAVY
SHIELDED
LEAD

SOLDER, SHIELD
TO CAN

Fig. 3
Details of L4a; the tickler winding, 5-6, does
not appcar on coils 1.2 and L3. The grid lead
is shielded,

coupling between them is rather high, It
is therefore necessary to use a high inter-
mediate frequeney (1600 ke in order to
prevent the detector from  being  Dlocked
by the oscillator.

The specifications for the LF. coils are
given in Fig. 2: note that no two are alike,
Care should be taken to wind exactly the
specificd nnmber of turns in exacthy the
manner illustrated. It is not believed that
any unduoe trouble will he
the construetion of these itews: although,
if you can buy them ready-made, this is
preferable.

A detail illustration of one of the LF.
induetances, La, serves to illustrate the gen-
cral construction of all three LI trans-
formers.  (Fig, 3).

It will he noticed atso that the filtering
system for cach stage is included in all
hart the first radio-frequeney coill Sercen-
grid tubes are used for both first and sec-
and detectors. In Fig. 4 are given the
specifications for the three plug-in coilss;
these should be made with extreme eare,
since upon them depends to a great extent
the frequency coverage possible with  this
type of set. In the regular factory model,

expericneed in
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the shields for these coils are made of 12-
ounce copper, snitably bent and seamed,
and heavily coated with erystalline Taequer.
The top (over-adl) cover is made of steel,
036-inch thick; it measures, inside, 63 x
101, x 200 inches long (added to which is
a mounting  flange  1;-inch wide).  Iloles
are drilled in one end for the antenna and
ground hinding posts. 1t is heavily covered
with black erystalline laequer; dull black
Lacquer is wsed on the inside of the over-
all shicld, which is bent to shape. Al wir-
ing should he made as direet as possible.

Adjustment and Operation

Now a few words us to the adjustment
of the receiver; turn all the LY. adjusting
condensers (which can be reached through
the top of the LI% transforner cans) ail
the way down. Dut the tubes into their re-
speetive sockets. If everything has been
wired correctly, it will be found that, on
placing the hand on the first LIF. screen-
gridd tube and bringing the volume and re-
generation controls on, loud “static” will he
heard; it may be that a regular long-wave
broadeast station will also be beard. Turn
all the intermediate condensers out, about
half & turn ecach, and ping in the lavgest
coil.  On tuning the main controls over
their entire rvange. a point where a station
is heard rather weakly will probably be
reached.  With the station tuned to the
loudest possible volume, adjust all the in-
termediate condensers with a bakelite serew-
driver wntil the station is as Joud as you
can get it (Do not have the regeneration
control all the way on: but leave it at
some poiut helow oscillation.)  Tune very
carefully, as the intermediate tunes sharply,
If you have had any experience in tuning
such receivers, you will find that you will
be able to make a rather good job of lining
up the intermediades, by merely adjusting
for the static level.

The adjustment of the vegeneration econ-
trol should be left at some point which gives
maxinmun - response for one  station;  and

(Continued on page 691)

YrypE LK |
40-95
METERS

b

CONNECTIONS SAMEAS TYPE LH. 1 45 werers

—F T

T™PE LL

CONNECTIONS SAME AS TVYPE LH. 13-22 METERS

Fig. 4
Winding data for the shortzvave oscillator and
first-deteetor inductanees, that are combined in
ane shiclded coil unit, L1; this plugs into a
front-of-pancl rcecptacle, as shown in Fig., A.
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Operating a “Radiola 28" with Two-Uolt Tubes

Slight alterations are necessary to convert these favorite old supers
to use modern tubes, and give improved output, inexpensively

11F, practicability of operating the
older series of Radiola superhetero-
dynes with two-volt tubes has heen
debated among radio men for some
time. It was contended that the mmutual
conductance of the 30 and 31 type tubes
is so high that it would be impossible to
use these tubes, hecause of cirenit oscilla-
tion and distorted audio output. The ques-
tion then arose, whether these faults could
be overcome? With these two requirements
in mind—the control of oscillation and a
proper ontput tube—the writer started ex-
perimenting  with, first, a Iladiola “28";
seeond, a *“257; and, last, an “AR-812.”

Initial Experiments
Upon cxamining the battery cable of the
“28” it was decided to remove some of
the leads (intended for six dry-cells in series-
parallel) : retaining only two leads for the
fitament eireuit operating from a G-volt stor-
age “A™ battery.

By F. L. SPRAYBERRY

Seven of the new 36 type general pur-
puse 2-volt tubes and a type '31 2-volt power
tube  were inserted in  the sockets after
proper connections to the batteries.  Al-
though only the Joop was used as a pickup,
tremendous volnme was obtained.  Of course,
the power tube became overloaded; and it
could not he determined whether the greater
part of the distortion was due to oscilla-
tion of the intermediate amplifier or to the
power tube’s overloading.

it was elear that a power tnbe of greater
capacity must be used.  Upon examination
of tube characteristics, it was found that,
with a plate potential of 135 volts, a single
*7T1A or two '32's would give the greatest
outputy a "TIA gives 370 undistorted milli-
watts and two 31's 300 undistorted milli-
watts. A C7TLA was first tried, and nmost of
the distortion disappeared; however, there
were traees of oscillation when the volume
control wits advanced,

This presented a real problem though, of
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Fig. 1
Schematic circutt of the “Rudiola 28" (sec also page 653), showing needed changes. 4 “Tape
934" Conncctorald may be used cxternally, instcod of opening the catacomb to introduce K1,
The numbers of the “whisker” connections, 1-19, are stamped on the under side of the bokdite panel.
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course, it could be overcome in several ways
by the use of faboratory equipment.  Dut
it was realized that, whatever was done must
he simple, if thousands of owners of "28's"
who have not proper equipment are to be
enabled to make the adjustment with little

trouble.

Suppressing Circuit Oscillation

It was finally decided to nse a series re-
sistor, or grid suppressor (R1, Fig 1) in
the grid cireuit of one of the intermediate
tubes. This was done, und with gratifying
results. After reconnecting the sect, it was
found that, with both volume control and
filament control rheostats turned on  full,
there was not even a trace of oscillation.
Next, it was decided to try two '31-type
tubes in the output stage, connecting them
in puraliel; (prid to grid, plate to plate, and
filament to filament); in order to obviate
extra wiring, a Lynch “Tubadapta” was
nsed.  No reduction in the output was no-
ticed (in fact, none was expected) s for
the two ’31s give approximately the same
output as one ‘Tl.A—providing the same
plate voltage is used.

The exact procedure for changing the
Radiola “28" will now be given; these in-
structions should be followed as closely as
possible—especially if the constructor has
not had previous experience with these re-
ceivers.

The ¢hassis of the “28” is first freed
from the cabinet, by removing four large
puts from the under side of the cabinet
housing the chassis.  These are between the
battery compartment and the chassis cabi-
net: they are not the nuts which hold the
chassis eabinet to the battery compartment.

Remove the four serews and poll the
ehassis forward: then take a small screw-
driver and loosen the clump which  hold
the battery cable to the ecabinet,  Loosen
the two long serews that hold two fixed eon-
densers to the cabinets then lift up the
clunp and il the battery eable up through
the large hale in the cabinet.  The chassis
and battery cable, with its attached bypass
condensers, can now he lifted free of the
cabinet.

Remove the wooden slanting panel by
unserewing  four wood-serews at the right
end, and three at the left, underneath the
frame.  The panel can now be lifted off the
chassis; its removal will give plenty of
room to work,

The next thing to do is to straighten out
the hattery cables the first step being to
cnt oft all “A 4" or positive leads exeept
the vetlow-with-red-tracer: and remove all
“A—" negative leads exeept the black-with-
vellow-tracer. Next, et apart all leads
that are fastened together; so that you have
a maroon, a red-and-maroon, a red, a blaek-
with red-tracer, and a green wire marked
“'4-  Cut this green lead off short, and
tape it up.

The eable will now be as follows: yellow-
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wooD BLOCKS

Fig. 2
To remove the assembix from the catacomb,
this Is placed in hot zeater wntil the twax is
sufFiciently softened (not wmelted).

with-red-tracer, “A4B—C4": black-with-
vellow-tracer, *A—"3 green-and-black, “C—
4.57:  hlack-with-blue-teacer,  power  tube
"3 maroon, “B4-45"; red-and-maroon,
“B4-90":  red, “B4135; Dack-with-red-
tracer, “B—" connection for fixed condens-
ers attached to battery ealle.  (The tech-
nician may prefer to keep the original Ra-
diola hattery eable intacet, substituting there-
for a standard 7- or 8-conductor cable.—
Iditor.)
Removing Catacomb

Now remove the eatacomh cover, by tak-
ing out two machine-serews at each end and
three on cach side. With @ punch, knock
out the leaden seals at each end; the cata-
comb cover ean now be removed, revealing
a bakelite pancl (P, Fig. 3). Pull cata-
comb unit over towards the rear so that it
is upside down,

Remove  the  battery  cable's  connecting
steip, to get it ont of your way: this is
done by loosening the serews holding it to
the tertninal strip.  There are seven of these
serews: three at the left end, three at ahout
the center, and one at the extreme right.

Next, turen the eatacomb unit over, sct
it in place, and unsolder the nineteen wires
(ealled  *“whiskers,™)  connecting  the  eata-
comub to the terminal strip.

There are twenty-three conneeting higs on
the tevminal strip, to which the 19 whiskers
from the catacomb conneect as munbered,
vespeetively, in Fig. 1. These leads are hehd
in pliace on the eatacomb by means of holes
through the bhakelite panel; do not remove
theme from the holes,  If they are kept in
that order, there will not be any ditficulty
in petting them vesoldered properly,
the 3-bus  Afiloment  conneeting
strip, by loosening the 19 holding serews.

The next is the most difficalts the cata-
comb umit st be removed from its con-
tainer. ‘This is done by plicing it in a pan
of boiling water for about five minutes.
Do not allow the water to cover the unit
move than half-way (See Fig, 2} Watch
it carcfully and do not allow it to stay in
the water longer than is necessary,  After
it has been in the water about two or three
wminutes, insert a serewdriver under the
bakelite panel and lift upward; if the anit
slips, try the other end the same way,  1f
both ends slip upward, have somcone hold
the catacomb anit for von (with a cloth
at cach end, to protect the hands) and puh
upward until the unit is free of the con-
tainer.  Turn it over, with the bakelite
panel down, and let the beeswax harden.

Remove
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Then examine the wunit: on one side, at
the rear, you may find a strip of insulating
muterial, about Yi-ineh wide, held in place
by the serews which secure the unit to the
panel; it is woven under and over these
screws,  Work it loose with a screwdriver,
and pall it free of the wnit with a small
pair of pliers; this will expose thin copper
strips making connection to the socket ter-
minals.

We are interested in the two strips mak-
ing contact to the fourth socket; particu-
larly the grid terminal; the plate terminal
merely helping to identify the fourth socket.
Sixteen of these copper strips are exposeds
we are interested in the Tth from socket
No. 1, which is the grid terminal of the
second  intermedinte  tube.  Reference  to
Fig. 1 will allow you to identify it; he sure
of it hefove proceeding further.  After vou
are certain You have identificd the grid ter-
minal of the second intermediate tube, take

WHISKERS

SOCKET-NEB

SOCKET Ne2
4

Fig. 5
Introduce R1 between socket No. 4 and grid
lead,  NC5 will wswally yequire no attention,
The assembly must be handied twith great care,
to break no conncctious, (Caution: To arvoid
tnjury to the cves, remove the whiskers care-
fully, to prevent the solder's spattering.)

a small pair of seissors or snips and cut the
thin copper strip.

Now cheek, with a continuity meter be-
tween grid of tube and copper strip, to
see if you are right.  If vou are right, solder
two 2-inch wires to the two picees of cop-
per strip, then a Looo-ohin resistor (181,
Fig. 1) to the two wires conneeted to the
copper strips. Be sure the  resistor  lies
flat, and insulate it from any  possibility
of contact with the container when the wnit
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is replaced in it. This can be done hy wrap-
ping the resistor with insulating paper; or
seraping some of the beeswax from the bot-
tona of the container, heating it and pour-
ing over the resistor until this is covered.

Tone and Volume Control

A tone control can he used to advantapge
on this reeciver; it may he one of the types
desceribed in the article, “T'one Controls in
Commmercial  Radio Sets,” in the January
and February, 1930 issues of Ranio-Crarr.
The type vecounuended by the writer is
shown in IFig. 1 of the January 1930 issue,
and consists of a varinble resistor, R1, con-
nectedd from the grid of the tube, to *C—"
the can, or the filament cirenit.

This is easily applied to the “Radiola 28"
anct it will act not only as a tone control,
but also as a volume control.

Since this receiver will, in many cases
he operated with an external power am-
plifier connected to the first audio-frequency
Juek, it is desirable to connect the tone con-
trol across the grid eireuit of the first audio
tube. It will be just as effective here as if
it were used in the last audio stage; and
vou wilt find that it does not give that
peculiar “harrel” distortion effect, as do
so many forms of tone control.

After making connections to the grid cir-
cnit of tube Noo 4, by inserting the 1,000~
ohm resistor in the grid circuit, solder a
wire to the grid connection of socket No. 7.
The terminals of the latter ave in the same
relative position as those of socket No. 4;
in case of donbt, vou can, of course, check
between the thin copper strips and the grid
terminal.

The wire soldered to the grid terminal
of socket No. 7 should be approximately 15
to i6 inches long; and a hole just large
enough to accommodate it, should be dritled
in the bakelite panel of the eatacoml unit.
The wire is then drawn up through the
hakelite panet and pulled tight,

To complete the tene control, mount a
variable resistor at o convenient point on
the panel. The writer nsed a 0-50,000 olun
“Clarostat™ for this purpose; although any
good grade of resistance unit, with a value
between 0 and 500,000 ohins, will  serve,
The other side of the variable resistor is
connected to any convenient point of the

(Continued on page 688)
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TOP OF BAKELITE PANEL

WIRE X ON CATACOMB (IN FI6.3)

~ 7y
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l ® posTs @
L 7

®

TUBE FILAMENT A~

NEW LEAD
X2 TO
. RESISTOR
* R2
R2
“"4 OHMS
OPTIONAL

FILAMENT
BALLAST ™

6-VOLT _ -
FIG.4 STORAGE BATTERY

Left, wiring below the aluminum plate, which covers the bakelite panel. The filament lead X is

to be taken frem post 1D and lengthened as at N2,

Right, the schematic circuit for operation

from a G-volt storage battery, with 9 tubes.
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This cirenit adds two stages of screcu-grid R.F. amplification to the imtermediate amplificr of the
is employed. Conuections for a G-tolt battery are shozen.

A Home-Made Super for 2-Uolt Tubes

IIE writer had originally in mind to

adapt  the “Roll-Your-Own™ super
(deseribed in the November, 1930,
and  Marceh, 1931, issues of Raplo-

Crarr) to the new two-volt tulws, as he
promised in his last article; but, after nany
experiments, he decided to dismuantle the set
and rebuild it.  The results thus obtained
have been very gratifving.

Reeeption is limited by the noise level
only, which depends upon location.  Sta-
tions have been tuned in from coast to coast,
inchuding two in Mexico and one in Cuba.
In fact, it was possible to get California
nearly every night during the past winter,
through the blast of about twenty-five ra-
div stations in this vieinity (Ook Foresi,
{1, « suburh of Chicago); high-power sta-
tions like WELW, KMON, WILAS and WO
are received at midday on the Joud speaker.

By W. E. SMITH

Rearrangement of Components

The scehematic cirenit  (Fig. 1)  differs
somewhat from that <hown in the November
issues after quite a few experiments with
the Alynatron oscillator, it was decided to
use an inductively-conpled oscillator of the
usual type, with a ‘80 tube.  As will be
seen from the baschoard layout (Mg 2).
the arrangement of the receiver has been
chunged  considerably,  The oscillator eoil
1.6 and the medulater eoil 1.2 are placed in
one compartment shield, 3175 x 5 x 5 inches,
one inel apart, with their axes parallel.
It may be stated here that the degree of
coupling has mueh to do with the londness
of signals obtained.  With a primary of 35
turns, abont 2217 volts on the plate of the
oscillator is sufficient; 15 volts will increase
signal strength, but may not be desirable.

The first R, tube V1, the antenna coidl

ANT.  GND. SPEAKER
] . Ti X
oK XX XXk
______ . o Vi T v4 Re | |
I E_ - s | J=
1
S | |
@ @ 69
@ ! vz I I vy :vs__:l
l l | k2 e
! (S | T2
! _
o :
| ANE
v 1 . | b ]
| '¢c2 “E C3h 0 s
| ~ A E ) 3
| DRUM || T V6 \
! DAL J| 5
' 3
: s, | il TWIN
R — i =™ ®~— sw. CABLE

Fig
The layout used by Mr. Smith; the oscillator co
coils 1.2 and L6. The tubes 1°2, 1°3 and }'7 have

. 2

upling is obtained betsocen the ficlds of the two
individual shiclds, as wecll as the coils L4 and LS.
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a different frequencey-changer

I.1 and its tuning condenser Cl ave con-
tained in one shield, nieasuring 314, x 8 x 6
inches: it is essential that this stage, as well
as the mothilator stage V2, he well isolated,
if cross-talk is to be avoided. V1 s a 32
type sereen-gyid tube, with 135 volts on the
plate and 6371, on the sereen-grid; the Jat-
ter electrode is fed throngh an 1. choke
and hy-passedd to ground by an 0I-mf. con-
denser. A Dbias of 3 volts for the control-
grid is obtained through the drop in the
Gilient resistor, if a storage battery is nsed,
Otherwise, biasing batteries are used.

The modutator V2 is alse a "32, with sim-
ilar plite and sereen-grid voltages, but a
control-grid bias of 4 volts,

Details of Coils

The antenna coil 1.1 has o secondary of
100 turns of No.o 30 enanelled copper wire,
spatce-wound on o 135 x 2-inell form, with
12 turns of the smne wire, st the tow-poten-
tial end, for a primary; it is tuned by a
00035-mt. variable condenser.

The nmadnlator coil 1.2 has a seeondary
of 105 hirns of the same wire, space-wound
also, and tuned by o similar eapacity s its
primioy is 30 turns of No, 35 enaelled,
bunch-wound, as close to the low-potential
end ot the secondary as possible without
touching. .\ slot for the purpose was miade
with o hacksaw ancd a small file.

The interinediate-frequeney  transformers
and the audio end remain as deseribed in
the previons articles mentioned above.  The
second  detector Vi has a O0E25-mf. grid
condenser C8 with a leak R7 of 50,000 ohins
The bypass condenser C7 in the
plate circuit is a .001-mf. capacity, and the
tickler is shunted by o 3,000-olim variable
resistor R8, of the same value as the vohunne
control R1 in the antenna cirenit.

The output tube V6 is o type *31, which
should feed into a high impedance load, such
as a magnetic or inductor-dynamie repro-
ducer. It was thought wnnecessary to in-
clude a tone control; as the writer believes

(Continued on page 693)

resisfance.
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REPAIRING SCREEN-GRID TUBES
By Frank C. Atkinson
ON'T throw away a sercen-grid tube if
the control-grid tip should poll off the
top, leaving only  the lead sticking up.
Clean out the cap, and aronnd the top of
the bulb; clean the end of the control-grid
wire, and solder to it a short length of fine
wire.

CLEAN -— ——\ADLDE:;ORT
THORQUGHLY ™,

=T
VI

/ | CLEAN ouT
SCREEN- | CAP AND

RID FILL wiTH
TUBE | LITHARGE

Fig. 1
The lovscned cap of a screcu-grid tube may
be comented back inte  place, quite satisface
torily, (n the manner shoicu.

Then, procure from a paint store o small
amount of litharge (vellow oxide of lead)
and a small quantity of glveerine,  Mix a
small guantity of the litharge into the glyeer-
ine, until a stiff paste is formed; pack the
grid cap with this, and run the control-grid
lead of the tuhe throngh the paste and ont
trom the small hole in the eap. DPress the
cap down upon the glass, elean awayv the
exeess paste; and allow this cement to st
for twenty-four honrs, Then elean the eap,
and solder the end of the wire to ity and the
job s Ainished,  You will find the tube as
rood and as strong as news 1 have nsed this
tmethael for sowe time and it has never faited
me,

GANGING AN OLD SET
By E, E. Meeker
ULTI-DIAL receivers may he con-
verted to single-dial control in the
manner shown.  1faur  hard-rubber  dises
(cut from an old puanel) ave turned I

= — TOP VIEW |
= e T is
-_ S L
—C =
_— -

e

“Frem uu’es' __; ST Waep RuBBER

$ N DISCS

L4

' FRONT VIEW - ]

Fig. 2
Au old, three-dial set may be converted to
single control in this mauncr. The dial is
then replaced on the couter shuft,

inches in diameter, with a 15/64-inch hole in
the center. so that they anay be  driven
tightly npon the ti-inch shafts of the con-
Then two dises are fitted to the
central condenser’s shatt; and each is fast-
ched to a dise, on one of the outside con-
densers, hy a strong fish line, which will
grip the dises where they have been grooved
in the centers of their rims,  The condensers
may then he aligned, by slipping the helts
until o good adjnstient is abtained

densers,

AN IMPROVED VOLUME CONTROL
By Russell I.. Woolley
OTOMOTIVYE  radio  receivers  have,
usnally,  a 504KK-olnn potentiomceter,
shanted across the 6715-volt section of the
“BT supply, to vary the sercen-grid voltage,
This is a good method of volunie control;
bt the usetul range is Hinited to ahont half
the are of the slider’s nrovement,  The re-
sult is that the change in volmoe from “soft™
to “loud™ is very abrupt.
This ethod of volmne conteol may he
improved by using a fixed mesistor of, sy,

90°s0FT"
Uss‘.
50,000 Py
OHMS. =~ o %
Y
// = } 180°LouD"
-
¥ leg
TO SCREEN [_1
GRIDS Tolo e[l fe]ola]e Ihlslif—
=~ USUAL METHOD =~ TO POwWER
RO AN, TUBES

25,000

oHMS

“soFT - \},// "Louo*” |I

TO SCREEN §—_’ 673 V. '°73‘3‘2’s‘:‘

GRIDS

1 1

28000 At e

onmMS ~IMPROVED METHOD—

Fig. 3
ot ws tuning is spremd by adding  auother
coudenser. so colume control max be made less
critical by a sevies nred  resistor,
25,0000 ohims valne, conneeted in o series with
a variable  potentiometer of 25,000 ohmsg
the nseful range is theveby spread over the
entire are.

These particnlar vatues do not, of course,
hold true in every cases conditions, such as
the sensitivity of the recciving set, the field
strength of loeal stations, the nunher of
sereen-grid R stages, and the sereen-grid
voltage, determine the value of the potentio-
meter, The totid resistance, however, should
be 50,0080 ahmns,

Inasmineh s o volume control of this type
is shunted directly across the *B™ supply,
i switeh shonld be incloded, to disconnect
it fromr one terminal of the “B" battery
when it is not being used; for otherwise
it wastes current,
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KEEPING THE IRON CLEAN
By Luther C. Welden
EIPING the soldering iron clean s
half the job of doing a solder job; so
it is a good idea to keep two handy acces-
sories on the work beneh for this purpose,

AN VA
( sowen\ ¢ S,

PASTE
!

can/

’
SANDPAPER - AlB
Fig. 4
The two accessorics shown make it more con-
venlent to do a good job of solderiug.

First, a small sheet of rather fine-grade
sandpaper: on which flow a small bit of
vesin or solder paste and a sumll amount
Next, procure a small round tin
cimathowt 215 inches in diaieter and 2
nches deep, Take a strip of canvas 217
inches wide, or 1j-inch wider than the can
is deep. Roll the canvas in a tight voll
untib it will fit snugly into the ean, with
about  1-inch  extending  above the edpe;
“fuzz™ this onter edge,

When the iron s hot clean the tip by
rubbing on the sandpaper; it will he well
“tinned™ at the same time, because of the
paste ane solder on the paper. Then clean
off the surplus paste by passing it over the
Cans s ]l:l(',

An iron holder made of a strip of tin
vy he tastened to the can,

of solder,

PUNCH AND JIG FOR METAL WORK
By Eugene Douglass
VERY  set-builder and  experimenter
knows of the difficulty enconntered in
drilling or entting holes of large dizmeter
(Caontinued on page 692)

SHEET METAL s
A

Fig. §
By mcans of u set of jigs and punches of this
kind, large. clean holes max be punched in
fairly stout sheet metal.
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The Hows and Whys of the Push-Pull Circuit

HIS discussion of the eccentricities of

the push-pull ecirenit has already devel-
oped that wnmatehed tubes are not such a
bugahoo as the public has heen led to be-
lieve. ‘The next possible cause of unbalance
is an unequaly-tapped input transformer.

Before going into this discussion it may
e pertinent to know what center taps are,
‘The audio transformer, (which the power en-
gineer regards with infinite scorn for its
gualities as a transformer) is usually of
what is called the “shell® type, illustrated
in Fig. 13, The windings are placed around
the middle leg, as shown, with the primary
nearest the core and the secondary right
over it. If the sccondary is to be center-
tapped, this tap is made at the center of
the winding as determined by the number of
turns,

This mieans that the sccond half of the
secondary, while comprising one-half of the
number of turns, will he longer in total
feet of wire than the first. It will, there-
fore, have a higher ohmic resistance,  More
important vet, because it is further from
the primary, some of the primary flux will
not reach all of the turns; sinee it is this
flux which produces the ontput voltage, the
second half of the secondary will produce a
lower voltage than its companion half. We,
therefore, have an unbalanced transforer,
so far as the voltages and impedances of
the secondary halves are concerned.

FPhis will ean thut one tube will get a
greater part of the voltage across the see-
ondary of the input coupling device. For
the sake of convenicnee, suppose the posi-
tion of the center tap to be such that a-e
(IYig. 1) ecomprises more cffective turns than
b-r: and therefore tube VI has a greater
potential on its grid than tube V2, Assue
further that the tubes have the same mutual
conductance, that the output transforier

W A ///,
///// //7// ’///// 4
i

7

PRIMARY SECONDARY

(ORE TYPE

r7 raviyd 4 7,
/’Z/"/ /PRI;‘WARY//% ,

/ e
/
’ g / //
" T / 7 - //
A g secononsy Sy 4 1y
?
SHELL TYPE ~B-
Fig. 13

Tio types of transformer, the second more
common. The outer part of a winding wses
more wire for the samc uxmber of turns,

(PART IV)
By EDGAR MESSING

is correetly eenter-tapped; and that the po-
larities on eaeh grid are negative on V1 and
posilive on V2. Sinee we have assunied
that the tubes aplify equally, V1, hecause
it has the greater voltage on its grid, will
produce the greater voltage in its plate cir-
cuit; just as in the case of a higher wutual
conductance, disenssed in the previons in-
stallment (Marely 1931, issue, page 518). As
hefore, it will be found that the effect of
unbalaneed voltages in the plate cirenit is
very neatly taken eare of by the stronger
tubie; which graciously “degenerates™ when
reguired  and  sociably  regencrates when
necessary, The net effeet, again, is to de-
crease the grid voltage on V1 and inerease
it on V2, ‘Thus the inequality is again over-
come. The push-pull stage has again proven
itself; for we have shown that it compen-
sutes antomatically for the unequally-tapped
input transformer.

TRANSIENT
~CONDITION

;\ N

1]
INITIAL ! -
unpaLance | FINAL BALANCE

4 A

TIME

YOLUME

Fig. 14
The reswlt of wunbalanced halves of the push-
pult eircuit. After o very short time, in schich
re. and de-gencrative actions occnr, wermualcy
is reached.

These last points, concerning the relative
indifference of  the circnit to uniatehed
tulies and  unequally-tapped  input  trans-
formers are interesting, in view of the rather
strongly-vested belief that the cireuit must
be cither exuaetly balanced  or worthless,
On one occasion, a group of engineers was
gathered to discuss the design of a public-
address systeny when, of course, push-pull
was decided upon for at least two stages—
*and the tubes must be exactly matehed,”
said one chap wisely, ut which there was a
sage nodding of heads.  If memory is at
all correct the writer was that ignoramus
who had to open bis mouthe And it took a
very simple study to determine that tnhes
need not he matched exactly, if the grid-
binsing resistor is left wabygpassed,

But, the argument went on, this very bal-
ancing cffect, in tending to equatize the out-
put voltages, operates to limit the current
through the vesistor, and the balancing ef-
fret ceases. Then, as it begins to stop, the
voltages begin to unbalance again and the
cvele must be repeated. This condition, as
in atternating-current cirenit phenamena, is
but transient. ‘The oscillations, whose period
is determined by the characteristies of the
cireuit in which the current flows, die down;
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The wow familiar pushpull circuit, swith its
biasing resistor Ru  wu-bypassed, for reasous
which are cxplained in the text,

leaving an  effective  halanee-point - where
there is just sufficient degeneration and re-
generation to allow enough current through
the resistor to keep up the effect (Fig., 14).
The result is that the tubes are considerably
less unbalaneed than their different mutual
conduetances would indicate.

The next point, after admitting they are
unhalancedy, is to learn what eflect the un-
balunce has on the output.  If we have a
good outpmt transformer (so that all the
current through the primary produces volt-
age in the secondary and none is wasted to
cause trouble) than, even though half of the
transformer (the side nearest the tube with
the  highest  mutoal conductance)  carries
nmwore current, the secondary dees not recog-
nize this fact and does its duty as it sees it.
It must he kept in mind that these situa-
tions of unhalance have heen examined with
respeet to the effeet on the fundamental or
undistorted component of the signal.  What
happens to the distortion harmonics will be
seen later,

‘The condition we are next to discuss is
the third point of possible unhalance—an
off-center-tapped outpat transformer,

In Fig, 11, VI and V2 represent the in-
stantancous fundamental voltages produced
across the load by the tubes of the push-
putl circuit. For the sake of avoiding need-
less complexities we shall assuine that the
tubes have cqual mutual conductances and
that the signal voltages on their grids ave
cqual, Ry is the grid biasing resistor, which
is connected to the middle of the output re-
sistor through the “B™ supply. R1 and R2
are the two halves of the output transformer
and, for the eximple we are considering, we
will have the formwer greater.

V2, we may say, produces two currvents;
one which passes through Rg and R2 and
one through V1, R2 and R V1 likewise
produces two currents, ane traversing 1R
and Ry, the other, RI, R2 and V2, The
nagnitude of the current produeed through
Rg by V1 is determnined hy the sum of the
impedances Rg und R1. Similarly, the cur-
rent produced through Rg by V1 ois gov-
erned by the impedances Rg and R2. Since
R2 is less than R1, V2 needs overcome a
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snutller resistance than V1 and, thercfore,
V2 sends through the middle arm o greater
current than the oppesing current produced
by VI The result is that there is a net
current throuwgh the middle ama, from o to
by which tends to make the ground side of
Ry uand, therefore, the grid of cach tube
nore negative,

Sinee the voltage on the grid of V1 s
made more negative, and that of V2 less
positive, the former is being  regenerated
and the latter is being degenerated,  This
means that the voltage across the load rep-
resented in Figo 11 at VI will e a little
lapger and that represented at V2 will be
smaller than under any condition wherein
i is bypassed and no degenerative or re-
wenerative action allowed to take place. The
net effeet will be that the eurrents through
Itg will oppose more exaetly; and it would
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seem that the two enrrents will so manipu-
late themselves as to reach a point of equi-
librimn with a certain amount of regencra-
tion and degeneration existing.

So it seems that, no matter what we de
to the push-pull circuit—whether we unbad-
anee the tubes, the input transtormer or the
output transformer—the  cirenit  carnestly
trics to wmake up for our il treatnrent.

(Our readers will note that engineers
have a fondness for push-puil ahead of the
power stage where quality is the first re-
quirement,  See below.—Editor.)

b i i L T , 3

Fig. 11
This equivalent cirenit, reprintcd from a pre-
ceding  installment, shotes howe the push-pull
cirenit antomatically  corrects wubalance  in
cither luput or output,

A Perfect-Quality Demonstration Receiver —~ Part [l

N the preceding (April) issue of Ranio-

Crarr, appeared o deseription of the

radio-frequeney and detector stages of

an clabovate veeciver designed especially
for the Scienee Musenm of Sonth Ken-
sington, Fngland, in which fidelity of repro.
duction, with Lirge volmne of output, was
the desideratum, The tnll cirenit was given
in that instalbmenl: but an abridged ver-
siem of it, omitting the power supply and
the numerous hypasses, is given here in
Fig. 3.

Audio Stage Connections

A portion of the amplified AF. output
of V3N is fed, through a potentiometer
control, to the grid of V3B, This potential,
after amplification by V313, is in reverse
phiase to the output of V3, The result is
that  the  signal  output similarly
through the next two paivs of amplifiers,
until it is applicd in the output transformer
OT, to produce in the outpat cireuit of high-
power tubes V5N and VAD, the desirable
effeets of push-pull operation,  (This meth-
od of shifting phase in a resistance-conpled
amplifier, through the nse of a phase-shifting
tube, such as VA, was deseribed at con-
siderable length in the “Cooperative Lahora-
tory™ section of the July, 1930, issue of
Iano-Crarr).

The plate cireuit eonditions of tubes VA
and V4B may also he “monitored” by obser-
vittion of the milliaimmeters 1A, which are
kept continmousty in the plate eircuits of
these tubes; the current being determined by
the settings of the potentiometers 83, (Sce
Fig, 1, in April Ramo-Crarr.)

Miliannmeters 2.0 indicate the plate cur-
rents passed by the high-powered output
tubes (which hive negative grid biases of
130 volts and plate potentials of 1,000 volts),
as determined by the settings of the poten-
tiometer R4, The meters M oindicate any
flow of grid current,

With the output transformer switches in
the position A2, the reproducer is out of
circuit; when it is switched to position A1,
other dynamic reproducers might he put
into use; in position A3, magnetic repro-
ducers or phones might be put into nse,

it will be observed that A, F. transform-
ers, with their peculiar response charaeter-

pritsses

In order, there-
fore, to obtain push-pull junplitieation, “par-
aphasing™ has been employed.  This requires
very carcful adjnstinent,

In fact, reports in the British radio press
indicate that, faithful as the receiver and
its reproducer are, the latter is too power-
ful for its hall and, therefore, it might he
desirable to substitute smaller units placed
at proper intervals.  Perfection in repro-
duction is indeed chisive,

isties, have been avoided,

Elaborate Power Suppty

One power transformer, 1"T1, supplies
only the filament potentials tor the power-
awcio unit, each tube having its individual
current-supply winding.  Another, 1172, de-
livers high voltages to two reetitier systems,
VT and VOA-VGI,

The  very-high-voltage output of VGA-
VEB is applicd to an inpedance-type filter
system and through the primary of the out-
put transformer, to the plates of the high-
power output tubes aned, through another
impedanee-type filter svstem, and suitable
filter and coupling resistors, to the preceding
audio tubes, VAN and V4B, The voltineter
2V indicates the output potential of this
unit,

The moderately  high-voltage output of

V7 is applied, through another hmpedance-
type filter system, to the “B™ voltage termi-
nals 17, 18, 19, 20 and 21. ‘The voltiweter
IV indicates the total output of this unit.

One of the most interesting parts of the
circuit is found in the arrangement of the
power transformer P13 (sce Figo 2); its
secondary 831 delivers an ALC potential of
10 to 14 volts.  This is rectificd, redueced
to the correct value for the fickd winding of
the dynamie reproducer, as indicated on the
valtnieter V33 and any residoal A, s
tiltered by o 2,000-mf, condenser. A\ somne-
what similar arrangement involving, how-
ever, more complete filtration, s employed
in connection with the output of the 6-volt
secondary 84135 the rectified AC, output of
this winding is reduced to the correct valine,
as determined by voltieter 4V, and becomes
the hum-free ©A” supply for the detector
tubes V2A and V2R,

It will be observed that the light-line
potential is approximately 230 volts.  Ihis
is perhaps the most common value in Fng-
tand, where this circuit was designed,

Characteristics of Tubes

The tubes, too, exhibit the toueh of Fng-
lish engineering, and are not available in
America,  Perhaps the nearest comparisons

(Continued on page 694)
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The circuit of this cluborate receiver is here simplificd to show the fundamcntal relations of its

stages, omitting the claborate filters and  pover

supply.  Note the counections of tubes 1731

and 1'38.
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The Radio Craftsman’s Own Page

What our experimental readers have found out for themselves

Letters concerning hookups asking further details, etc., shoutd be addressed to the writers of these letters, directly

EMERGENCY SUBSTITUTION
Editor, Rano-Crarr:

During a call to a home where a Radiola
BT was ont of serviee, because of two
burnt-out "26s, [ fonnd no replacements on
land.  There were, however, o good many
'01As amd, knowing that this tube works
well far below jts rated voltage, 1 plugged
in two of them in the R, sockets. The
clearness and volwue was amazing, and there
was none of the hum which 1T feared.

Witniaar Muenies,
513 Washington Street, Quiney, Mass,

(The substitution of tubes as different,
in {ilarnent characteristios, from the original
as the "01A from the 26 cannot be recon-
mended; though the margin on which tubes
will work is surprisingly high. It is pre-
sumable that the inercased resistance in the
cireuit put a heavier voltage than the origi-
nal L5 on the other *26s, as well as the
‘01As. I this matter, the action is the re-
verse of that resalting when a "24 is sub-
stituted for a 22, as deseribed by Mr, Freed
on page 521 of Ramo-Crarr for Maveh, 19315
the reversal of ratios between the resistance
of the winding and the resistimee of the
external load changes the voltage across the
Ldter. Still, as an emergeney measure, such
an experiment is often satisfactory to the
user.  One set owner, we are informed, re-
placed "26s with "01.\s as a temporary meas-
ure, and the latter worked satisfactorily
for months.—FKditer.)

S. W. ANTENNA COUPLING
Editor, Ramo-Crarr:

1 have built the novel short-wave eireuit,
deseribed by Mr. Cebik in the February
issue of Ramo-Crarrs it is the best 1 have
vet seen and 1 helieve that it has wonderful
possibilities. 1 wish to thank Mr. Cebik for
the hours which T have put in experimenting
with this circuit. There is a little kink which
I do not quite understand, this being the ar-

-A- T0 AERIAL
-

TO ANTENNA
CONDENSER

_BRASS
1 HINGE

Wi

BRASS ANGLES

PANEL—

TO GROUND
v

sMALL _
SuB-PANEL

The antenna condenser of a short-wcave set
may be a standard smali-capacity midoct, or
a pair of anales fike those at oA, thowah thesc
are less casily adjusted. 1 method of coupling
to the acrigl with plug-in coils is shown at B,

rangement  of  the  antenna

condenser,

coupler  and

C. 1. Fosres,
36 West 1esper St dkron, Ohio,

(The antenna condenser in a short-wave
set, as pointed out in the article eited, nay
be left to the option of the constructor; a
low-capacity midget may be nsed, for con-
venience in setting, or a semi-adjustable
condenser of the neutralizing type. Many
short-wave workers use simply two Dbrass
angles, one fixed and one movabte on o sniall
picee of insulating material | Fig. A}, The
capacity required for best results depends
on the constants of the antenna used; it is
usimally but a few micromicrofarads,

The pritary coil used in this receiver, as
explained in the text, was separate from the
plug-in coils, and adjustably coupled. This
type of coupling is familiar enough with
horizontally-mounted coils; but may reguirve
a slightly-stiffer hinge for vertically inserted
coils like those deseribed [Fig. B Al
these matters, in an experimental set, are
left to the constructor’s preference and the
arrangenment of his receiver—Fditor.)

[RFANPUT " fZLy 4 —1
L
SN B
2 1 W F
= - [ElampuRIER
3 U

fl LS

f1+£2
for £1-£2)
OSCILLATOR

Mr, Tanlcuren swggests the wse of a dyna-

tron freguenex-changer, as shunen abore, instead

of a scparate oscillator, for ecxperiment in
superheterodyne circuits,

A DYNATRON FREQUENCY-
CHANGER
Kditor, Ramo-Crarr:

The article on the dynatron oscillator by
Mr. Pollack suggests an idea that should
prove vahmable in radio and a step in the
right direction,

Since the negative resistance of the dyna-
tron cancels sonme of the positive efiective
resistance of the tuned cirenit, and sinee the
presence of the screen-grid in o "2t tube
perniits the adjustient necessary to bring
the plate circeunit to its proper characteristies
for dynatron purposes, regardless of grid
potential (up to a certain limit) why not
nse this prineiple in a superhet?

In the circuit suggested, the "24-type tube
is used as a bins detector, with R sig-
nal input; the ecircuit Cl-1.2 is tuned to
the signal at the freguency I°1; the series
output impedance C2-1.3 is tuned to the
intermediate frequency F2. The other series
impedance C3-1.5 is oscillating at the fre-
quency F14F2 (or FI—F2).

Of course, care must be taken to prevent
the output circuit from oscillating by mak-

wwWw americanradiohistorv com

ing the L/CR ratio of the output as small
as possible,  Also, to assure oscillation in
C3-E.5, this ratio must be made as Jarge
as possibles that s, by a lbarge inductance
with the least amount of olinie resistance
and a capacity with the Jeast maxinmun value
that is neeessary to cover the tuning band.
A . Vax Leuves, Jr,
4611, Kast 381h Streel,
Los Angeles, Calif.

— I

é TICKLER

.:| N22

o

e ——

Mr. Pfeiffer cuts dowen the nnmber of coils
which it fs wmeecssary to plag fn, Witk an
SADT. switeh at No. 2. n anticcapacity
switch on the pancl micht be more conveuient.

A WAVEBAND SWITCH
Lditor, Ramo-Crapr:

Believing that Craftsten will e pleased
by an idea that will cover a wide band of
frequencies with fewer coils, while using a
varialle tickler to produce vegeneration, 1
subruit the arrangement shown,  About one-
third of the coil is utilized as the prinary,
and either the whole winding or two-thirds
of it as the secondury, hy throwing switeh
No. 2 to the desired position.

‘The acrial condenser, when put in circuit
by switch Noo Lo will be used anostly at the
shorter wavelengths, or in congested loca-
tions; a idget variable is best for this
use.

I use the switches on o picce of bakelite,
abont 114,x5 inches, placed inside the cabinet
on the subpanel. This makes the leads as
short as possible, and the changes can he
nuude in a moment if the eabinet is of the
usual type. 1 feel sure that experimenters
will be pleased with results on the higher
frequencies, if good  tuning controls are
used.

En. Prerveer,
HHarrison, Nebraskea,

(‘The problem of all double range coils of
the type shown, is to avoid the effect of the
“dead end”™ of the coil on the inductance of
the remainder, as well as the eapacity of
the switch.  The arrangement shown should
he more effective on short waves than a
mere tap.—Editor.)

HIDDEN MELODIES
Fditor, Ranw-Crarr:

In connecting up a set kitely, 1 found that
music could be heard before the speaker
or any other reproducer was connected,

(Continued on puge 695)
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“It is worth more than fifty dollars to any man’’

Says Johnny, the Radio Man,

DUPO, ILLINOIS

to prove it—over 21,000 copies of the

Official RADIO SERVICE MANUAL

have already been sold to Dealers, Service Men and Manufacturers

N the history of radio publishing,
I there has ncver been published a

book, so complete and up-to-date as
the OFFICIAL RADIO SERVICE
MANUAL. It is a vcritable encyclo-
pedia of service information and the
greatest achicvement in the Radio Service
Ficld. Not only is this book the OFFI-
CIAL RADIO SERVICE MANUAL
and Complete Directory of all Commer-
cial Wiring Diagrams, but it contains a

® What you will find

in the Manual —

® Over 1,000 diagrams, illustra-
tions and charts.

® Wiring diagrams of cvery sct
manufactured since 1927, and
many carlicr ones.

g Complete course of instruction
for radio service men, manufac-
turers, dealers, jubpers  and
amateurs

@ 352 pages of helpful radio serv-
icing material.

Course of Instruction

Here are but a few of the subjects covered in
the section devoted to the Special Course of
Instruction.

Amplifiers Pogwcr Supply
Antennac Jystems
Automotive Radio__ R Fhonograph
Condensers Resistors
Detectors Short Wave Sets
Eliminators Speakers

Meters Tubes

You simply cannot realize what a tremendous
work this is until you have held a copy in
your hands and have gone through the 332
pages.

complete and comprehensive course of
instruction for radio service men. Just
off the press and over 21,000 copies have
been sold to dealers, service men and
manufacturers. The Manual fills a uni-
versal need in the radio industry. Many
place a value of $10, $23, §50 and cven
$100 on their copy if they could not
replace it. It is bound to incrcase your
business and profit the first week you
use it.

The OFFICIAL RADIO SERVICE
MANUAL is edited by America’s fore-
most radio publisher, Mr. Hugo Gerns-
back, with the assistance of Clyde Fitch
as Managing Editor. The Manual is in
loose-leaf form and bound in beautiful,
flexible leatherctte covers. It contains

hundreds of diagrams, illustrations, ctc.
~—352 pages in all.

MAIL COUPON
TODAY'!

Prepared Especially for the Radio Service Man!

www americanradiohistorv com
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I GERNSBACK PUBLICATIONS, Inc. RC-551

96-98 Park Place, New York, N. Y,

As per vour offer, T enclose herewith $3.50 for which
you
| orr

send me, postpaid,

are to on€  copy of the
ICIAL RADIO SERVICE

MANUAL,
| ..
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!
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SPECIAL NOTICE TO CORRESPONDENTS:

only one side of the paper.
Those questions wohich are found to represent the greatest gencral interest
cxtent that spacc permits.

KENNEDY SET—TUBE TESTER—

PHILCO 95

(116) Mr. E. T. Panletto. 1larlor Deach, Mich,

(0.1} Referring to the diagram of the **Model
82613" Kennedy radio receiver, Data Shect No. 36
(Gin the Lebrnary, 1931 issue of Rapio-Crarr). it
wonld seem that the plate of the first .\, tube,
V5, receives the same negative potential as the
grids of power tuhes V6, V7 to the grid voitage
supply lead of which the first \F. plate is con-
nected.  This does not check with the talle of tube
voltages. which states that the plate of V'3 is 155
volts positive: please advise whether the circuit

List cach question.

NFORMATION

Ask as many questions as you like, but

please observe these rules:
Furnish sufficient information, and draw a careful diagram when nceded, to explain your meaning; use

ill be published here, to the

At least five weeks mnst elapse betweeen the receipt of a question and the
appearance of its ansteer here.
Replies, magacines, ctc., cannot be sent C. O. D.
Inguiries can be answered by mail only when accompanied by 25 cents (stamps) for each separate question.
Othcr inguiries should be marked “For Publication,” to avoid misunderstanding.

the “T'+" side of the power pack. s this does
not appear to be in accordance with standard
practice. perhaps a correction is in order; please
show the required changes.

(M.3)  The grids of the power tubes. V7, V8§,
are shown connected to the positive side of the
power pack in this diagram, it is true. The cor-
rected wiring is shown at C in Fig. 116, llere
the lead from the center-tap of the secondary of
Tl has lwen hroken from the positive side of the
circuit at “N." and bronght to the lead connected
to resistor W23,

INDUCTOR-DYNAMIC

swing (as when reproducing a low note) hy the
pole-tips of the permanent magnets. This mechani-
cal action is clearly shown in the illustration on
page 668 of the June, 1930, issue of Rapio-CrarT.

(0.2)  What is meant by the term “aligning
cage.’ and how is the device made?

(A.2)  An aligning cage is used by some radio
manufacturers. to prevent the disturbing effect of
radiations from powerful lecal stations, and the
static radiations of electric machinery. from affecting
the tests and adjustments which are made upon
receivers in the final stages of production.

Through the courtesy of the RC.\ Victor Co.

: we show. in Fig. .117 the arrangement of an
as shown is correct?
(.\.1)  This portion of the circuit of the Ken- REPRODUCER—ALIGNING CAGE Fiag. 0.117 |""__'"""'" — i ey
nedy  ““Model 826B%  was reproduced  incorrectly; (117)  Mr. August Schoenhoefer, Richmond, Va. (ri(l'h.') The
the correction is shown in Fig. Ql16A.  Mark ((2.y Is there an ontstanding reason for the aligwing cage,
the original Jdiagram to show a break at X, aml  use of an “inductor-dynamic” type of reproducer  ycod o fac:
a new line run as shown dotted, in radio sets of the 2-volt-tube type? It scems T O be
(0.2) In the March. 1931, issne of Ranio-Cra¥r,  that manufactnrers favor this type of speaker. ¢ T D
page 527, an interesting tuhe tester s deseribed rather than the more usual magnetics and electro-  goppiee shop
in an article by Vincent Camphell.  llowever, [ dynamies, in use with hattery and electric scts? where there is
am not able to obtain readings that even approxi- (\.) The use of an electrodynamic reproducer, interference.
mate these shown in the tahle. \What is wrong? requiring a considerable exciting current for its ;
(\.2) It js prolable that incorrect reabhings  field coils, would dissipate the economy ohtained i 0.116
are due to the use of a tester wired exactly in  hy the use of a 2-volt receiver for battery opera- (lrﬂ.) ' ('ur.r('c-
tions to  be
vs T ve $6 o CONNECT MERE __ 3823 |  mrame: 1 (1o
R T ~3 grams: . cft)
j—q ! BREAK MERE X~ CH OIS Gl
= B": B (ecen- |
ter) tube ]
% ve c&; ’(_ﬂ tester: (C) "‘I.
| . —‘F (righty Philco -'..,I-L
\ \ — ‘‘95." = — =
I | I \O 2 T?ZG (’;4 aligning cage. recomiended by them. Though a
[ | cerful station broadeasti 1.260 ke. might
~ N powerful station broadcasting on c g
'I i 8 V7__+.,. r AV?IIDREEO > canse cnough interference to prevent correct align-
L | - ment of the set at the 1.264-kc. point, an aligning

7
BREAK HE,EE \RUN THIS LEAD YO RYAND R2 =) cage can be nsed effectively in a service shop, as at

accordanee with the diagram (Fig, 2) which failed
to show one lead of the wiring. The grid con-
nections of the sockets shoull he connected to the
left arm of the DLP.DJL. switch, as illustrated at
13 in Fig. Q.116,

(02.3)  The diagram  of connections for the
I'hileo  “Model 95, ete.. shown in Data Sheet
Noo 37 (which appeared in the March, 1931, issue
of Ranto-Crart) indicates that the grid return
lead of the push-pull puwer tubes is brought to

y TURESHOLD OF FEELING

; § 10000 " l

| & 1000 T

. "~
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- K|(4 |
o 10 N 1T -]:’"
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o Ot 11 PNt 7T
z Mg
32 o0 P erin
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Fig. Q.118, The arca enciosed by dotted lincs in-
dicates the rvange in frequencies of normual hu-
man hearing, (See page 632, June 1930 issue.)

tion. ‘This consideration was sufficient to rule out
this type of speaker, except where there is a source
of excess voltage which can not le utilized in the
receiver proper (as in D.C. line operatiomy.  The
next resort was to the inductor-dynamic, as capable.

This type of reproducer has leen selected by
many designers of 2-volt sets becanse of the high
sensitivity,” or high volume ountput at low levels
of input power, of this type of reproducer.

Those who wish to look up references on the
theory and design of the imductor-dsnamic type of
repradncer, will find the desired data in the ar-
ticles. “.\ Novel Dynamic Reproducer.” hy Clyde
I. Fitch, in the July, 1929, issue and “The In
duetor-Dynamic Speaker,” in the September, 1929,

jssine of Ranio-Crarfr.
It is purely a “magnetic™ reproducer. Tt does
nat have a feld coil; and the ‘‘voice coils™ eor-

respoel to the unsunal two (or fonr) magnet wind-
ings of the ordinary magnetic repraducer.  How-
ever, in the latter instrument clectromagnets are
in permanently fixed relation to the armature, and
aperate to vary the strength of the field of per-
manent magnets.  In  the induetor-dynamic con-
struction, the voice-coils, or electromagnets, are
mounted on the moving armature.  In  addition,
the armature does unot approach and recede from
the permanent magnets; instead, it swings past
theni. Thus, the armature is not limited in its

www americanradiohistorvy com

the fuctory, to reduce this interference, amd it will
permit accurate aligniment of the instrument in the

shortest possible  time,

The cage illustrated is huilt of light material,
such as would e used for sereen-deor construc-
tion.  The eutire set of eguipment includes ame-

plifier, speaker and snitable plag conunections, o0s-
cillator amd necessary meters.  [f it is undesirable
to use a separate amplifier and speaker, the cage can
he constructed large enough to accommodate the
entire cahinet,

Although the cage must Le huilt to fit the available
space, it should be large enough to permit swinging
the chassis, to couple it to the oscillator. The
sercening should preferably be of copper, 12 meshes
to the inch. The sides are carefully honded to-
gether to give maximum screening cffect, and the
entire screen is gromided,  In all cases the open
side of the cage should be placed away from the
interfering station.

SUPERSONIC RECEPTION

(118) Mr. Fred Driand, Sydney, Nova Scotia,
Canada.
(1)) Tlease show an arrangement for picking

up soumls beyond the range of the hnman ear
(such as the sound of insects walking); and
amplifying them to headphone volume,

((_}.) Your inquiry presents several difficulties
in its very nature. Amplifiers will not step up

(Continued on page 679, opposite.)
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Boosting Low Line-Uoltage

By S. H. ANDERSON

O ueh has heen said and done about

high line-voltages, that the man whoe
is untortunate cnongh to have a low line-
voltuge is left without even a hint as to
the solution.

Low wvoltages not only reduee the sen-
sitivity of the receiver but actually injure
the tubes; especially the power and reeti-
fier tubes. Low filament temperature hrings
about  arcing, which  generalty  ends  the
tube’s usetul life.

A very simple and inexpensive line-voltage
baoster may he made from an ordinary fila-
ment transforower or o hell-ringing  trans-
former (which way be had for ahout $1,00),

The voltage of the secondary winding is
added to the line-voltage; by connecting
thent in series with each other as shown in
the dingram. It may be neeessury to re-
verse the connectors of the secondary leads;

TRY REVERSING
THES/E TWO LEADS

TO SET

f
CLAROSTAT
REGULATOR.

4 step-doten transformer T may be wsed to aid
loie Nnewaltage; a 0-130-volt 1LC. neter <eill
show the proper connection.

hecause, if they are opposing the primary,
the voltage will be reduecd instead of in-
ereased.

By seleeting o secondary winding of, say,
10 or 15 volts rating vou hoost the line-
voltage by so much, and make it possible
to get normal operation again.

The rating of the transformer may be
quite Jow, because it has only to supply the
sl load of the hooster voltage; the lne-
voltige is still fed direct and is not trans-
ferred through the transformer.  For ex-
ample: When the line-voltage is down to
100, the transforner adds, sav, 12 volts
and brings the new supply up to 112 volts.
The transforner has supplicd only 12 volts
it a eurrent of about one ampere (avernge
drain of receiver): which is only 12 watts.

But here comes the eaution: this arrange-

ment continnes to boost when the line-vaolt-
age veturns to the nbrmal 115 aud, even
when the line is high, the transformer raises
it further. This is easily overcome by eon-
neeting a Clarostat autonmtic Hone-voltage
regulator hetween the step-up transtormer
and the receiver. When the booster voltage
is normal, the regulator passes it on with-
out change; bhut, when the voltage begins
te get too high, the regulutor warms up
aml its resistance changes to compensate.

By this combination of booster trans-
former and Clarostat regulator, we get nor-
mal line-voltage all the time.

SIX HUNDRED MILLIONS

R;\I)I() sales during 1930, in the United

sStates, amounted teo between $550,000,-
000 amed F600,000,000, according to the state-
ment made to the radio trade convention at
Indiamapolis by Bond P, Geddes, executive
vice-president of the Radio Manufacturers
Association, a few davs ago.  This was ex-
creded by the $835,000,000 sales of the big
yveir (1929) but compares favorably  with
previous vears. The industry starts the vear,
Mr. Geddes said, with a very small amount
of surples products and o elear field for
new  developments,  The farm market, re-
ceivers for business offices, automotive radio,
a trend toward the idea of two radios (or
more) in a home, and the extremely larvge
replacements required are all encouraging
to husiness in the radio field at this time.

TRADUCING THE TRANSDUCERS

“PICK-UP” is a cumbrous expression,

One might as well speak of a lond
speaker as a “put-down,” althongh the ex-
pression “lond speaker™ itself is ugly enougl
in alt conselence, and badly needs the at-
tention of a competent etvmologist.—Wire-
less World.

NOT FROM SCOTI.AND
HOSPHHORESCENT dials, to be put on
the  British market, are announced by
a London radie manufacturer.

Had an Aberdeen firm hit on this method
of saving dial lights, the English humorists
would have heen busy for a month.

RADIO-CRAFT’S INFORMATION BUREAU

(Continncd from pagc 678)

currents of supersonic or super-audible frequency
until they can le heard: hecanse the disability is
in the nature of the human ear. In addition to
the inertia of the moving parts of the ear. therc
is also an inertin in the microphone and in the
headphones or reproducer which prevents instru-
ments of ordinary type from responding to fre
¢uencies which are too high to he heard.

If you will examine TFig, 0.118, showing the
response of the car to sounds of different fre-
quencies, you will see that at about 12.000 cycles
consciousness of sound ceases. This is an abso-
Iute cut-off point: at a pitch which differs in
various individuals, of course. Some cannot hear
above 5.000 cycles: some are able to hear up to
20,000,

Tt is possible to amplify currents of muich higher
frequency. such as those used to carry television

images. Tt the sound could not he heard by
a human ear, even if a loud speaker could repro-
duce it.

It is possible to feed it into a television am-
plifier and produce a  peculiar pattern; just as
music does, in an experiment introduced by Mr.
II. Gernshack three years ago. Tt is possible to
take a record of the sound on an oscillograph.
Mso, by heterndyning  this high frequency, with
another close to it in frequency., awdible whistles
or hLeats might be produced; hut these would not
be the original sounds. Experiments of this kind
have been carried on in  lahoratories: lut they
cannot well be performed at home; if only for
lack of a microphone or picknp  with sufficient
freedom of motien to vibrate at the frequency of
the high stridulations of insects
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RADIO

made easy to learn

AT HOME

ADIO is a fascinating pro-
fession. Now you can become
an expert in any one of its twenty
different branches, Simply by
studying in your spare time at home
or atany of the four resident schools
operated by RCA Institutes, Inec.

It is not hard to study radio the
way it’s taught by RCA Institutes.
You learn radio by actual experi-
ence on the latest type of radio
equipment. And you need not give
up the position you now hold. You
can study an hour a day or any
number of hours a day, at home in
your spare time,

The RCA Institutes’ Home Labora-
tory Training Course teaches you in
a most thorough manner. You
learn about servicing, operating,
radio telephony and telegraphy...
also instruction in sound motion
picture installation, maintenance
and repairs. And you receive at no
additional cost the complete RCA
Institutes’ home laboratory equip-
ment, a modern outlay of apparatus
furnished to every student, ena-
bling you to easily solve radio
problems.

Send for our FREE BOOK Today!

RCA INSTITUTES, Inec.

RCA INSTITUTES, Inc.,
Dept. NP-5

75 Varick St., New York, N. Y,

Gentlemen: Please send me your FREE baok which
tetls about your laboratory method of radio instruc-
tion at home.

Name....
Address..



www.americanradiohistory.com

680

No. 245-A

Set and Tube Tester

Newly designed to meet the servic-
ing needs of all types of radio re-
ceiving sets. Used by experts.
Adaptable for every kind of socket
test. Also continuity of circuits,
A.C.-D.C., and all tubes including
screen-grid and rectifier. Checks
line voltage. Charts for resistance
and capacity with full instructions
furnished. Accurate, Compact.
Siniple to use. Durable steel case
finished in beautitul baked enamel.

$ NET to No. 245-A
Dealer No. 400
$20 List Each

At Your Jobber's — If not at your
jobber's we will ship direct

No. 400

Counter Tube Tester

A new tester that gives dealer and
customer the required tube value
information. Mutual conductance
test all tubes, including the new
2.volt tubes. Simple to use. Ac-
curate. Dependable. Connects to
A.C. supply. Attractive baked
enamel finish. All parts shielded.
Complete with up-to-date tube chart.

Send for Catalog — Order Your
Testers Now
Readrite Meter Works

Established 1904
17 College Ave. Bluffton, Ohio

RADIO-CRAFT

upper wavelenyth of the tuning renge of
the amplifier.  ‘The mutnal inductance Mo
(between the coil Lo and the secondary 1.2

is opposed to the mutual inductance M, be-
tween the primary L1 and the secondary 1.2
In other words, Lo and L1 are arranged to
“buck”™ each other. Now lct what
happens:

Suppose we tune to a long wave: 1.1 has
little effect because it is a small inductance;
the signat current in the local tuned eircnit
L.oCo is quite large, because we are near
the resonance frequency of the local cirenit.

us se¢

SELECTIVITY CURVES
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an 10
Selectivity  eurves at 1000 ke, of interstage
conpler (A) and acrial coupler (B). The
former has the high tube resistunce K1, and
the fatter the high  acrial capacity, fu the
primary circuit,

The signal energy is then transferred to the
secondiry via the matual inductance Mo,
which can be so adjusted that the amplifi-
cation is quite large,

Now, suppose we gradually tune to higher
and higher frequencies,  As the frequency
increases, it departs further and  further
from the resonant frequency of LoCo, and
Lo becomes a choke coil in effeet. Co
acts as a hy-pass condenser more and nore,
as the fu‘qtu‘n(\ inereases; so that the high
impedance of Lo does not obstruct the sig-
nal to any considerable amount.

Now the regular primary L1 hegins to
work, transferring power to the secondary
vin the mutual induetancee M. At very high
frequencies, the system acts as if Lo and
Co were not present; since Co hecontes an
effective hy-pass. So this is an arrangement
which will provide great amplitication at low
frequencies, becanse of the resonance cffects
in the primary, and, likewise, high ampli-
fication because of the usual laws pertain-
ing to the simple primary cireuit L1 By
combining these effects we obtain a curve
like that shown in Fig. 6--high at both ends
and drooping slightly near the middle. By
properly proportioning the various windings,
the drop in the middle of the curve can be
made small: and the curve will be as nearly
linear as ean be practically desived,

There are various arrangements of this
system, but all work on the same principles,
Sometimes the condenser (o is omitted, and
the winding T.o is se made that its self-
capacity (or distributed eapacity) is suffi-
cient to cause the resonance and by-passing
effects,  The coil Lo may also be located
| at various points of the secondary, in dif-
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Design of R. F. Transformers

(Cuntinued from page 661)

ferent designs. There is no rule which can
be given. ‘The whole effeet is so umlpli—
cated that the only way in which to design
such a svstem s to do it experimentaliy;
that is, use the cut-and-try method.

Constructing the Transformer

Figs. 7 and 8 show the construclion of
such an K.Y transformer.  ‘FThe primary
loading inductanee Lo is a randoni-wound
coil of 400 turns of No, 36 D.S.C wire on
a sniadl bobbin, in a slot 3/16-inch wide, and
having an inside diameter of V-inch,  The
construetion of this bobbin is shown in Fig. 8

The bobbin is inserted into the top end
of the tubing on which the secondary is
wound; the latter winding starting just he-
low the bobbin, At the lower end of the
secondary—away  from  the grid  end—is
wound the normat primary L1, upon i layer
of cmpire cloth; this part of the construe-
tion is quite usual. ‘The coil Lo is shunted
by a fixed condenser of #0 micromicrofar-
ads (H-muf.) value

Before closing the discussion, we nmst in-
clude a few words on the antenna coupling,
and see how nimeh voltage step-up we can
expect in this tuned cirenit. The constants
which have been assnmed, in making the
calculations for the preceding (ur\'w, are
those shown in the curves of ig 95 which
are experimental values taken on a regular
commereial R transformer. In nuking
the caleulations for the antenna cirenit the
constants shown on the curve were assumed,
Two curves are shown; once of these is for
a fairly large coupling and a fairly large

1
130 [colt oissivarion constant,a] | :
120 s finkt e e Bt i : .A]l
1o ' _—rﬁ«,\ - —_
~ T — [ |
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Fig. 11
Abore, ¢ffect of frequency on a coil: the
“dissipation constant,” inverscly proportional

to the resistancee is the resultant of the cffects
shown below and of the frequency dtsclf, which
is o straight slope.
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antennag the second is for a smaller antenna
and looser coupling.  In the lower curve
these valies have been redueed, in order
to see how much the amplification is low-
erede As these curves show, we ean expect
the voltuge amplification in the antenna
compling: transformer to vary from perhaps
wily to as much as 300 This effeet also
contributes  conxiderably toward making the
amplifieation characteristic of the entire am-
plifier quite steep with regard to frequeney;
and it must be emnpensated for by the spe-
cial transformer primaries,
Sclectivity Found in Number of Circuits
Before elosing it will be well to include
a few remarks about the selectivity to be
expected from such eireuits. Figo 10 shows
curves which have heen cidentated for the
two cirenits—the interstage cirenit and the
antenna cirenit. It will be seen that there
is not a great difference hetween the selee-
tivities of the two eirenits, althongh  the
antenna cirenit is somewhat less sharp in
tnning  thin  the inteestoge cirenity whiceh

RADIO-CRAFT

we may well expect, considering the resist-
ance of the antenna,  In the interstapge
compling the prinary resistance (the plate
resistance of the tube) is so great that the
primary has little effeet on the tuning of the
secondary and o its selectivity,

Although these curves ay seem to be
quite broad, upon first inspeetion, it must he
remembered that the great seleetivity of an
amplifier is dependent mainly vpon the
number of tuned eirenits, and not upon the
By this
we mean that enly simafl improvements in
over-all seleetivity can be nivde by improv-
ing the selectivity of the individual stages
proctical,  commercial  tuned  civenits  are
about as seleetive as we ean make them
without adding  considerably to the cost.
Great improvement in selectivity may be
obtained by adding a special tuned cirenit
to the amplifier; whereas, a slight improve-
ment in the seleetivities of the several tuned
cirenits (as by reducing their losses), will
Lardly resnlt in any inprovement that might
he considered appreciable,

seleetivity of caeh single eirenit,

Determining Meter Shunts and Multipliers

NVESTMENT in a milliammeter or mice-
I roammeter may he made to pay greater
dividends, in the formn of diversified applica-
tions, hy comversion to a multi-range volt-
meter, Likewise, the usnal voltmeter can
be readily converted to a multi-range volt-
meter.

The connections shown in IFig 1 are in-
tended for the conversion of microammeters
and willinmmieters into voltmeters,  ‘I'hose
shown in Fig. 2 are for the conversion of a
100-volt, high-resistance meter to a multi-
range voltmeter, by means of o number of
precision wire-wound resistors which serve as
valtmeter moltipliers. In using resistors of
this type as voltmeter nimltipliers, it is es-
sential to know the internal resistance of the
voltieter, expressed in ohms per volt, Then
multiply the full-seale reading of the volt-
meter by the mimiber of ohms per volt; in-
sert o similar resistanee vadue in series with
the instrument, and the added resistor will
douhle the effective seale reading,

The moving clement of voltmeters may be
used, in conjunction with o multiplier, to
obtain lower ranges than those for which
the meter was originally made, with a great
saving over the cost of a new meter. The

new mltiplier or nmltipliers st he  di-
rectly connected to the moving-clement leads,

The resistance of the nmltiplier e¢an he
computed by the following formnla: mul-
tiply the olins per volt hy the  full-seale
defleetiony then the prodiet by the desived
tendtiplier ratiog and subtract the resistance
of the moving-clement.  But sinee the re-
sistance  of most moving-clements  is low
(say 10 ohms to 0.1 ohm) it may be
neglected exeept when the computed multi-
plier resistance is only fifty  (ov fewer)
times the order of magnitude of the resist-
ance of the moving-cleient.

The accompanying chart gives the total
resistanee vequiired to change microanmneters
and milliiimmeters into instriments for ae-
curately measnring voltage.  Sinee the re-
sistunce of anost microsmmeters and illi-
ammeters is very low, that is, 40 ohms or
el less, these valoes may be nsed for the
multiplving resistors, The error in this as-
sumption is the vesistanee of the instrument
divided by the resistanee given in the table;
which, in most ecases, is very much less than
the error in wost ealibrations.  The maxi-
nmm error, other than the ahove, is the snm
of the crror of the moving-clement and the

V‘:Iuge = ————————— —————
ange 1, 2 )
Desired 100ua | 200ua | 300 ua 500 v OF & M,SA M A M A v a
@ Volts
Resistance in ohms.
1 10,000 5,000 3,330 2000 '| 1,000 7 500 an 200
1.5 15.000 7,500 000 3.000 1,500 1.000 750 500 300
2 20,000 10,000 é.:670 4,000 2:000 1,330 5.000 667 200
3 0.000 15.000 10,000 6.000 Y000 21000 1,500 1,000 600
5 50,000 25,000 16,700 10000 || 5000 3,330 2% 1670 1,000
7.5 5.000 | 37,500 25,300 15,000 77500 5,000 3,750 i 1,500
10 100,000 50.000 337300 20,000 10,000 6,670 5,000 3330 2000
is 150,000 75000 50,090 300000 || 15000 10,000 7.500 5/000 1,000
3 300,000 | 150000 | 100,000 0.00 30'000 20,000 15.000 10,000 6.000
50 500000 | 250,000 [ 167000 | 100000 50.000 13,300 25.000 16,700 .00
foo ado | 500000 | 333000 | 200000 || 100000 | 66700 | S0.000 | 3300 20,000
Tgonm
150 NN 750,000 | 500000 | 300000 || 150,000 | 100000 75,000 50,000 30,000
egohm
00 ¥ . 1 600000 || 300.000 | 200000 | 150000 [ 100,000 |¢ Two
Megohm Megohm Megohm 30,000
100,000 30,000
s00 $ 25 1 Meg 1 500.000 | 333,000 | 250,000 |1 66,700 { 30,000
Megohra | Mcgonn [{ 667,000 | Megobm : ' 0,
1,000 o L
¢ 2 1 Two Two ree P
Megohm | Megodm |{ 333.000 | Migobm Megohm | 333,000 | 250,000 | 111,000 0.000
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A new and

remarkable
Resistor

TYPE K
METALLIZED

Rugged
Noiseless
Greater Load
Accurate
Moisture Proof

P R

| OW in the hands
of jobbers and
dealers.  You can ob-
tain these superior units by asking
tor L. R. C. Metallized Resistors,
And with them vou obtain a guar-
antee of quality—a guarantee of
uniformity that is possible only
from makers of standard merchan-
dise.  Establish a reputation for
using dependable resistors.  Buy
by name—.M ctallized.

For conversion of meters as voltage
multipliers — ask for I. R. (. Precision
Wire Wound Resistors. They are cali-
brated to an accuraey of 14 or better,
They possess features found in ne
other wire wound units, Used as
laboratory standards by the foremost
engineers. Write for free chans,

INTERNATIONAL RESISTANCE
COMPANY
2006 Chestnut St

1R/C

=

Philadelphia

and
PRECISION WIRE WOUND

RESISTORS

Free with the purchase

of 10 resistors—

The

Replacement
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in their logical places in the original OFFICIAL RADIO Canadian Marconi Spli .

plitdorf Priess
. SERVICE MANUAL. Canadian ?‘IC Dayton ga_rod
‘Every owner of the OFFICIAL RADIO SERVICE Westinghouse ajestic rimes
MANUAL will be sure to be up-to-date in radio if he becomes Sears-Roebuck Iécnnkcdy R.C.A.-Victor
a subscriber to the Supplements. The cost—only $3.50 a ﬁmcrtr_aiznp I?Vr_ﬂs]-_ Is?‘z;da Marshall
year—is trifling, when it is considered that it is our intention napp ChAds R bl '"gtOD" . TI \lrer- arsha
to publish enough Supplements during 1931 to make the Edison Lit:xccorlt:on— avis eh/?gil:ﬁ::ance
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The 2nd Supplement

to the

OFFICIAL RADIO SERVICE MANUAL

Is READY for Distribution

NOW!

NE of the most important achievements in recent radio »
O book publishing comes with the completion of the first Som" of the features

and second Supplements to the OFFICIAL RADIO in the second Supplement
SERVICE MANUAL. These Supplements, now ready for

distribution, are the beginning of a series which will be pub- Completely revised index for the entire OFFICIAL RADIO
lished every sixt)( days during the year. The pages of the Sup- SERVICE MANUAL.

plements are printed exactly like those in the OFFICIAL Table of trade names in alp..abetical order—listing the cor-
RADIO SERVICE MANUAL, and as each Supplement is responding manufacturers.

added periodically it will be kept uniform with the original book
in paper stock, (loose-leaf form) and in make-up.

The second Supplement to the Manual brings that useful book
right up-to-the-minute with the diagrams and schematic cir-
cuits of the latest radio models which have been placed on the
market during the past few months, as well as with new Technical data of a practical testing oscillator.

information of sets for 1930 and 1931.

With each set of Supplements a new index is supplied. The
pages are numbered to enable one to include the new additions

present SERVICE MANUAL more than twice the size it

1s now!

MAIL

‘COUPON

TODAY!

GERNSBACK PUBLICATIONS, Inc.,
96-98 Park Place. New Yeork, N. V.

RC-5

: $3.50 for which you ave to enter my subseription
} Shelosg o RADIO SERVICE

for the Nupplement. of the OFFHNTAL

ALANUAL, It is umderstnl that the Suppleaents will be

mulled to me at least six times during the year.

nient will be sold sinziy.

No Supple-

AUI@sE .1 ieeriiaaaninacnrartsraarrr e raaa o asssreniinns

(M {588 capoac6as 5

SUPPLEMENTS No. 1 and No. 2 to the
OFFICIAL RADIO SERVICE MANUAL

are obtainable —

List of Amperite line voltage regulators for standard
receivers.

Canadian circuits—circuits for which we have had many re-
quests since the original publication of the Manual.

LIST OF CIRCUITS PUBLISHED IN
SUPPLEMENT No. 2

SUBSCRIPTION PRICE FOR SUPPLEMENT SERVICE

$350 A Year

EACH SUBSCRIPTION STARTS WITH SUPPLEMENT No. 1.

This is a very small cost when you consider that for the whole year a Supple-
ment will be mailed to you every other month. Those who already own :he
OFFICIAL RADIO SERVICE MANUAL have concrete evidence of what
can be expected from a $3.50 investment in the Supplements to the original
book.

If you are one who has not yet recognized the importance of owning a copy
of the OFFICIAL RADIO SERVICE MANUAL, turn to page 553 in this
issue and learn more about this valuable book.

Future issues of the Supplements will be ready at the following dates:
April 1st June 1st August 1st October 1st
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error in the resistance value used, A roy-
ing clement that is acenrate to 2 per cent.
would never hecome more aceurate, no mat-
ter how acceurate the multiplicr was made,
On the other hand, if a high degree of ac-
curacy is wanted and the moving clement
was designed for that type of work, a very
accurate multiplier must be used,  If closer
accuracies than b per cent, are required.
resistors must be better than 14 per eent,

RADIO-CRAFT

Fortunately, wire-wound resistors of an
aceuracy of 1 per cent. and closer, are now
available commmereially, as contrasted with
the wider tolerances of resistors of the past.
Furthermore, these resistors are thoroughly
seasoned.  These perfected wire-wound re-
sistors now wake it possible to convert me-
tevs into multi-range instruments with every
assurance of accurate readings,

Conrtesy of International Resistor Conpany.

IT'S EASY TO
IDENTIFY
1931 TUBES

Fig. 1 (left)
The ordinary 0-1 milliammeter,
as shozen, zwith the scrics resist
ors becomes o multi-scale  volt-
meter. The  resistor  values
should, theorctically, be lessened
by the resistance of the meter's
moving  clement but, cxeept on
the 1-volt scale, this wwonld make
toe trifling a differcnce to be
read.

100 VOLT

1,000 oMMy

10,000~ +
0,000 O i

100,000
PAAAASANAA~

@ 00w to a standard

1.0 MEGOHM that the first
-\vavvvvvv-o 1000 ¥

Fig. 2 (right)
The same  principle s applicd 400

300,000 &~

400,000

ruh"mrlrr:. r.ﬂ'r[:! o soov
SCPIcs resistor s
alrcady  provided.

300,000

a0 scon

A. C. Beat-Freauency Oscillator

(Continwed from page 656)

Four FEby sockets, UY-type (38);

Two Eby insulated binding posts (31, 32);

Fwo ‘Fhordarson choke nnits, type R-106
(21, 27);

One  ‘Fhordarson
(22);

One Thordarson power-supply transformer,
type R-280 (3);

One Thordarson filament transformer, type
T-3660 (365

One Electrad “Royalty™ variable grid leak,
petentiometer type (0 (21);

One Electrad “Truvolt™ resistor, type C 130
S (33);

Two Flechtheim ruidget fixed condensers,
00025-mf., type M-C, and two .000L-mf.,
type M-A, to give two .00035-af. capaci-
ties (2, 11)

‘Two Flechtheim midget condensers, .0001-
wf, type M-A (19, 190);

Operating Notes

auteformer, type R-190

Four Amperites, Noo 227, with mountings
(19, 40, 11, 12);

Four Durbham “Powerohm®™ metallized re-
sistors, with mountings: three 2,000-chin
(. bL 25) and one 50,000-olim (16);

One Fleetrad power switeh (37);

Four Fleehtheinm bypass condensers: two 0.5-
mf, type B-50 (3, 3); and two l-mf.,
type B-100 (15, 20);

One Fleehtheita midget conpling condenser,
Ol-mf, type M-K (23);

One Flechtheiw filter condenser, $-mf., type
FI01 (28);

One Flechthieim condenser block, type Fl4
(35—used as 2-2-4-mf);

One alumimunn sheet 28 x 14 inches, cut as
illustrated (Mg, 3) and bent for chassis;

One roll Corwico “Braidite” solid-core hook-
up wire; and

One van Kester rosin-core radio solder.

for Service Men

(Continned from page 619)

these service tools, The first step is the
adjustment of the antenna and oscillator
cirenits.  ‘FPhese nuts are loeated as follows:

TOP VIEW

COMPENSATING
CONDENSER,
AT BASE

Position of trimmer on Lmerson chassis.

the oscillator tracking condenser is beneath
the first screen-grid tube, and can be reached
through the small aperture.  The antenna
compensator s situated at the right of the
antenna and ground binding posts.  Under
the chassis, there are two adjusting nuts;
the one nearest the drum-dial eable is the
oscillator trimier; the other is the second
antenna adjnstruent (Fig. 3). The tracking
condenser should be adjusted for maximum
response at about 600 ke, The oscillator
tritnmer shonld be turned for nuxinum re-
sponse at a frequeney of 1500 ke, while the
dial is set on that marking. 1t is neeessary
to use a station of that frequeney and, if
it does not come in at that marking on the
scale, the seale nmst be moved to the cor-
veet position. 'Fry the seale at a station
of about 700 ke to ascertain whether it is
correct. The first antenna knob should be
aligned for wmaximum response at about 1200

wwWw americanradiohistorv com

Look

for
Practical
Quick Heaters

A rodio set should start up in 6 few
seconds. But ore you willing to poy the
usuol price of short tube life ond uncer.
toin performonce? De Forest engineers
hove eliminoted the gomble by unique
design:

1. Full-lengihcathade sleeve, minimizing hum ond
crackle, Oae-thirtieth viual hum level.

2. Notched insyloter (;;olenr applied for}
reducing bulk yel setoining twin-hole insye
laror advantages.

Special baw-pin filament for neyiralized A.C.
field. Lowes operating temperaiure than<oiled
type with freedom from brinlenass.

b od

Filament supperted at twelve points. Cannol
vibrate 1o cause microphonic ncises. Canno?
short cireuit

»

These ond mony other odvonced fea-
tures found in every type of fresh DeForest
Avdion, msure the 1931 performonce of
phe 1931 rodio, sets.

AUDIONS

RADIO

PASSAIC, N. J,

DE FOREST RADIO CO. .?
¥
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Dr.T. 0’CONOR SLOANE
Will Teach You at Home!

NYONE WO CAN READ AND WRITE can sll!dy
A Cheluistry through our simply prepared course. You
don't need a higher educallon, and jou don’t need
Chemistry is not

ny rjous experlenve or prejaration.
any prev ex} pre) .t plain

liarder to understand than electriclly or radle.
sense and ordinary observation powers.

We Can Teach You At Home

r faculty knows just huw to mold you Into a _slslllul
ﬁll’)uramry ’\\orker. THE HEAD OF OUR STAFF 18
DIt T. O"CONOR SLOANE, scientiasl, engineer and author
of wide repute. He has had nore than fifty years of
teaching experience, Our course flis you for an immedlate
positivn in a chemirai  laburatory, and you do not bave
tw give up what you are doing now lu learn it. During
evenings and weck-e¢nds jou can work at howe on the
fuscinating experiments and 1he delightfully »imple but
colnprehensive lessons.

Laboratory Outfit Free

TNE COMPLETE CHEMICAL OUTFIT and APPARATUS
supplied to you as part of your Course, without extra
chatge, muskes you the owner uf a lahuratory, conlaining
Il the iuaterlais and lustruments used by a full-fledged
chemist. This working kit, which is shipped to you at
the outsct uf the rourse, beeones jour Defmatieirt pruperty.
I 1s u sturdy firted wooden cabinet containing over I
pleces of laburatory apparaius and chemleal supplies,

Big Money in Chemistry

CHEMISTS ARE WELL PAID MEN.  Not only will
our training lelp 3ou tv get o beiter job, Lot & worth-
while staft on @ new level. You can jatent the wurk of
sour hands and your bLrain, and perbaps make miltions of

doliars un a new chemical discovery
FE ; duy the newspapers snd magazines are (nil of new
1] reporting new chemeal discoverles—In mining. 1n

el lefly, in foodstuff~, in sanitary and medicinal appll-
anees, in paper-making, rubber, steel, iron, estufls, tex-
tiles, in fact in every well known industry—and Lehind
each of these diseoreries stamds a weli-trained  chemist
who knew how to take advantage of spportunity!

No Exaggerated Claims

THE INSTITUTE DOER NOT CLAIM that every chemist
wakes inlillons, nor do we guarantee that jou will imme-
dlately get a job paying $10.000 a  year. ut many
have done it ail there is no reason why jou ean not du
1t too, Often enough you read or hear about wen who
have found the highest recognitlon, from sinall, inconspicu-
ous beginnings, amd you wonder how they got the “'lucky
break.** Vhy, juu wonder yearningly, couldn’t you be
aich a “tiucky'” fellowr You can be—but you have to
meet luck hall way.

Get Started Today!

IF YOU WOULD LIKE TO KNOW MORE AROUT
CHEMISTRRY, and U yum are sincere in your deslre to
gel out of the tread-mlli of job anxiety amd wage de-
pendence, if yow have ambition enough to want to becone
2 chemist, and perhaps & (amous one some day, you will
not wait untii tomorrow 1o find out how to go about it
MAIL the coupon below today. Tiiere 18 no charge and
no futther abligation. You will be slmply asking ws to
wrlte you abtnulL something that you want te knhow.

[—————————————————

Chemicai Institute of New York, lne.
Dept. RC -531
18 Park Place, New York, N, Y.

'lease send me at once,
my part, your Free ook
ists,”* and rull yparticuiars
Equipment given to every student,

without any obligation on
*Opportunities for Chem-
about the Experimental

ADDRESS

CITY ... coeeevesonsacsesssenas STATE..cviiveaiases

|
|
|
I
|
I NAME .c.cvcenroosrerassnrtransesossesssssssssssnses
|
|
|
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to 1000 ke. It is advisable to repeat this
procedure, to insure perfect adjustment,  1f
the LF. adjustinents have not been tam-
pered with, it is best to leave then.  lHow-
ever should it become necessary, continue
in this manner. ‘There are four adjnstiment
nuts; these tune and are Jocated in the
rear right of the chassis from left to right
(Fig. 1): first detector plate, LI grid,
LF. plate, second detector grid; and shonkd
he adjnsted at 175 ke in that order, 1f
an oscillator is not available, choose a power-
ful broadeaster, whose signal s constant,
and adjust the four nuts in the order given
for waximum response. When the LF. ad-
justments are made, it is best to adjust
the oseillator and antenna cirenit. The sec-
ond antenna adjustment is made at 1200
ke. with the volumme control turned down;
so that a difference can be noted.

The Fmerson set now on the market uses
one sereen-grid stage, hut the “45. muplifier
filaments are in series, Opposite the second
#5 tube is a condenser compensator, which
trims the deteetor gang condenser. It usn-
ally niakes a great difference when this is
adjusted.  (Fig. 5).

Lack of sensitivity and a hum is some-
times cansed by an open variometer in the
Bosch *28” and *29 AC” models,  This unit
has a coiled spring, which is nsed for con-
neetion to one side of the rotor. If the
spring loosens and breaks from the ter-
miinal, it need only be resoldered,

May, 1931

The Brunswick “15” and “22 AC" (“uni-
control™) chusses use a condenser-type vol-
wne controb (See Data Sheet No. 38, March
Rapro-Crarr); if this component becomes
noisy after a short time in operation, it
connot he deaned like a wire-wound resistor
or carbon-type control,  With the chiissis
hottom side up and the bottmn plate off, vo-
tate the volume contral. Yon will notice o
wide, grev-covered Jead noving with the
action it is soldered to one of the stators
of the varinble gang,  Pull lightly on this
lead, first in one direetion, then the other.
This procedure has cleared up every case
of noisy control where it has been tried,
and gives no further tronble.

The “LLB" type Symington  dynamic
speaker used in the Zenith “10, 11, 127 (new
series) is not adjusted in the usual man-
ner. 1t has no spider, and the voice coil
is not adjusted by loosening the mounting
nuts. The large holt in the rear must he
loosened.  The stand should be  removed
out of the way; this will permit the field
pot to be pulled out. The center armature
bitr should be turned and pulled out. Herve
three serews will be noticed; these should
be loosened to enable the Service Man to
center the voice coil. This can be done,
in the usual manner, by inserting strips
between the frame and the voiee coill The
bar should be replaced, and the pot put
bhack by tightening the bolt provided for
the purpose.

Notes on Band-Pass Tuhing

(Continwed from page (58)

screen-prid, and —3 on the control-grid.
The operation of tne tubes in this fashion
will niininize the effects of  prid-circuit
damping and will allow of greater seleetivity
in the preceding grid eircuit. Unless the
constructor’s poverty dictates otherwise, the
use of at least four tuned civenits ahead of
the wptuned stages is recommended.

For bést resnlts, the variable antenna re-
sistor and the scereen-grid voltage contvol
should be coupled together, on the same
shaft.  With the high-inductance antenna
specitied by the writer, provision should be
made  for shunting a 0001-tuf. condenser
across the antenna and ground connections,
where very short acrials are used,

Some correspondents are surprised at the
use of a 20-turn antenna coil. Let these
sceptics be reassured; this is not a typo-

graphical error and 200 turns is correct.
Flie constants for the circuit are as fol-
Tows: C, 00033-mf. (four-gang condenser);
Ce, 05-mf; CL, l-mfs C2, 0001-mtg these
are mwica condensers. M is composed of 12
turns of double-strand (not twisted) No. 22
D.C.C. wire on a l-inelt tube. Fhere is no
spacing between turns.

1.1, L2, 1.3, and R1 are as specificd in
the preceding article (page 561, Mareh, 1931,
Rapw-Crarr); L and 1.5 are the same as
1.2 and L3, exeept that their axes ave par-
allel and are spaced 315 incbhes apart, and
the twn coils are placed together inside a
large shickd.

The writer is preparing data on a thor-
onghly modern receiver, with all the gadgets
of the 1932 scason, for which he hopes to
find carly publication.

Are You Treble-or Bass-Minded?
By A. G. HELLER*

A[.], musical ears do not agree as to
what constitutes realistic tone quality.
In fact, three radio sets may pive three
totally diffcrent renditions of the identical
program; and each of the three set owners
insist that his particular set ins the natural
tone quality sought. Of course the three
scts and the three owners cannot all be
correct so far as the natural tone gqualily
is concerned; which simply pgoes to prove
that there are variable factors involved.
IFirst of all, human ears vary greatly.
Not so long ago a scientist concluded a
five-vear study of human ears during which

www.americanradiohistorv.com

he discovered a wide discrepancy in fre-
quency response,  Women, it appears, arc
nwre susceptible to the higher frequencies
and, therefore, like their radio rendition
vither muted or reduced in vohrme, Men,
bring less susceptible to the higher fre-
quencies, like their radio rendition crisp,
sharp, ahmost penetrating, and certainly
loud.

It has been found through test that,
where the tone is muted or mecllowed, by
eliminating more or less of the higher fre-

* Chicf Enginecr, Insuline Corporation of America.
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quencies, women  also  like  the  rendition
louder so as te approach natural volume;
but, where the tone is not nted, they like
the rendition subdued in volurne if not in
tone.

Secondly, room acoustics have nueh to
do with tone quality., Take a powerful
radio set, such as we have enjoved during
the past two years, and place it in 2 sparse-
Iy¥ furnished room; particularly one  with
hard floors and lacking carpets as well as
uplwlstered furniture and drapes. Inmedi-
ately  the rendition is sharp, penetrating,
disagreeable.

Take the same set and place it in a richly

furnished  romn. The  tone  is  entirely
changed, and the nmsic is pleasingly mel-

low,  The fundamental tone of the repro-
ducer has not heen changed, of course, hut
the higher frequencies have heen absorbed
to a greater degree than in the sparsely
furnished room, so that they cannot persist
and cause disagreeable aconstics.

The tone control is an absolute necessity,
I Dbelieve, in old as well as new sets. No
set s really capable of performing to the
hest advantage without this feature; which
is even more important than the volume

RADIO-CRAFT

control, since it is the degree of penetration,
rather than the actual force of the sound
waves, which determines the desired result.

Aside  from nusical  tastes and  room
acoustics, radio programs themselves reguire
different tone  treatments,  The speaking
voice absolutely  requires the higher fre-
quencies, for ready understandabilityy and
brass instruments require higher frequencies
for natural rendition.  String musie, on the
other hand, should have less of the higher
frequencies, for pleasing rendition,  Henee
in the matter of programs as well as in
other dircetions, tone control is
Fortunately, the tone control feature may
now be added to any radio set, without touls
or technical knowledge, and at o very low
cost,

Certain tone

essential,

controls are designed  to
cover a rather wide range of frequencies
amd assure the proper “nmting” of even the
old horn-type speakers, with their notorious
high-pitehed  rendition,  Innany instances
where the horn type is on the verge of being
retired from active service, it may be sal-
vaged browght back into  the
graces of the family circle once more by a
suitable tone control.

and good

Cold-Cathode Vacuum Tubes

(Continued from page 659)

recmarkable when you consider that neither
inventor  was of the other's work.
I am convineed that the practical possi-
hilities of this multi-stage cell are enormouns,
not only for the radio reeciver, but in allied
ficlds where eleetronic amplification is en-
ploved. You can imagine how small and effi-
cient sneh a radio reeciver would be, with
practically nothing to get out of order.”

The fundanmental prineiple is shown in
Fig, 25 here, it will be observed, the input
is made to the anode (corresponding 1o the
plate of an ordinary vacuunr tube) and the
grid. The  photoeleetrie substanee  forms
the cathode, and st therefore e main-
tained at a negative potential. The grid
maodulates the flow of clectrons, just as in
vacuum tube,

The flow of clectrons from the photo-
cleetrie substancee which forins the cathode
is obtained by subjecting the latter to a
source  of steady  illuination,  preferably
high-frequeney or ultra-violet light.

In addition, Mr. Thomas worked ont the
idea of a muliple cold-cathode tube, in
which a single light shall operate a mmber

aware

an ordinary

Fig. 3
Flere the clements of five ordinary tubes are
biellt into one envelope, teith an interivr glose
lump to cecite the fite cathodes.

of distinet cathodes cach with its anode
(plate) and auxiliary electrodes, in a single
envelope, The external connections to such
a4 tube would include it into @ umuber of
radio-frequeney nnplifiers and
detector, say. Mr. Thomas’ patent claiins
contemptate an annular, or ring-like, bulh,
with several sets of tube clements grouped
armnul the central opening; into which a
Larnp hlly for purposes of exeitation conkd

stiges—as

be introduced.

Avpother variation upon the same idea ap-
pears i his patent application; two designs
from which are reproduced in Fig. 3. Here
A shows a eross-seetion of the hully in whicl:
the central ilbiination is produced by a
glow-lnmp with distinet cleetrodes; while on
cach side of it are the three clermients of a
vacuum tube, At T3 owe have a top view
of the bulb, showing the respective posi-
tions of five scts of elements, and the ex-
citing Lump in the center.

The theory is scientifically sound.  Several
practical problems are presented, howevers
among them that of increasing the limited
amount of current (measured in micromn-
peres rather than milliamperes) emitted by
photocleetrie eells of the present ordinary

design.  Another is that of obtaining eco-
nomically a souree of light which shall he
absolutely  steady,  Any  variation in the

light is represented at once in the photo-
cleetrie cell, which has practically no *“time
lag™s this very property, so indispensable in
television, is troubleseme here. For instance,
while daylight will operate a photocleetrie
cell, every passing elond would cut down
the effectiveness of amplification, Then, too,
the methods of producing light at the pres-
ent time are much less efticient, from the
standpeint of Joss of energy, than those of
producing heat. Nevertheless, nuich in the
way of diseovery along these lines may he
looked for in the next few vears,
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LEARN RADIO

this easy. practical way

\ T RITTEN by 1no widely
these threc books cover every
“troulde-shooling’”

known radio engineers,
nhase of bullding.

repairing and on modern recefving

sely,

Radio Construction
Library

This practical Library Includes: PRACTICAT, Rae
DLO—~The tundamental principles of ractlo, presented
in an understandable manner. 1liustrated with work-
fng  diagrams, PRACTICAL  RADIO CONSTRUU-
TION ANDY REPAIR-—Merhods  of locating  trouble
and reception faults and making workmanlike repairs.

~u|nl-s modern Short Wave Hecelvers fully.  RADIO
RECEIVING TUBES -Princlples underlying the ap-
eration 0{ all vacuum tubes and their use in recep-
tion, remote control and precision Ineasureinents.

The Library §s up-to-the-minute In every respect
aml ks based on Lhe very latest developuienls in the
design and manufacture of equipment.

See this
Three Volumes, Library
6 x 9—093 pages, FREE!
561 iflustrations,

No

Money
Down

McGraw-Hill Book Company, Ine. '
370 Seventh Avenus, New York I
Nend me the new HADIO CONSTRUCTION LI-

BRARY, three volumes, for 10 days’ free exumi- ]
natfon. M satistactory 1 will send $1.50 in ten

ays. and $2.00 3 month until $7.50 has been paid. |
H wot wanted I wlil return the books. l
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I Name ......0.
l Home .Address .
I Cily and  State
l Pusitlon
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Radio and Electric Wholesale
Bargain Bulletin

I 1 NOW READY ! !

New Wholesale Catalog No,
66, full of real! low prices
on: Condensers, Transform-
ers, Speakers
numerous items
replacement parts.

and other
including

H

i Fxperimenters!  Servicemen !
3

%
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1

GET COPY NoOWw

NIy PUOIT|DIL,
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A
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KOLSTERS
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American Sales Company
R-44 WEST 18th ST., NEW YORK CITY

ATENT Write for Free (Inide Book,
"HOW TO OBTAIN A
T and Record of

Invention Blank. Send model cr sketch and descrip-
tion of your invention for our Free Opinion whether it
comes within Patent Office Rules. RADIO and ELEC-
TRIC\I Cnscn a Specialty. Prompt, Eficient Sertqce.

MENT OF FEES IN iNSTALLMENTS
VICTOR J EVANS & CO., 923 - 9th, Washington, D. C.
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Just Out
NA-ALD

Latest Price Sheet — showing
hundreds of adapters of inter-
est to service men, experi
menters, inventors and manu-
facturers.

NEW ANALYZER PLUG
that locks to adapters.
ADAPTERS for pickups, mi-
crophones, voice recording
outfits, short wave sets, tone
control, tube changes, the new
2-volt tubes, set analyzers and
tube checkers.

SOCKETS for replacement
and experimental work.

SPEAKER PLUGS, multi-

wire cables and outlets.

SEND FOR PRICE SHEET
TODAY

ALDEN MFG. CO.
Operated by Alden Products Co.

715 Centre Street
DEPT. R

Brockton -« =« =« Mass.

“It's the contact that counts”

———
——

[1 Only $5 complete.

A New Member of |
the Uaiversal Family QRQ

COMPLETE
ONLY $5 Including 3-f2. Cord

]ust what the amaceur and exe.
perimenter has been praying for.
Genuine carbon single button
microphone, 200 ohms resiste
ance. Bronze casc with suspens
sion cyelet. Life-like voice re-
production. Built by micro-
phone specialists]

UNIVERSAL

Microphone Co.
{LisiTED)
1163 Hyde Parh Bivd. ¢ INGLEWOOD, CALIF.
Other models $7.50, $15, 32! $10, $75. Also cables,
plugs. tnmfm‘mcrs mountings, ¢t<. Get catalog.
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l ing. The hum level, in these indirectly
| heated tubes, has been reduced to one-fif-
ticth of the value in carlier models,

The quick-heating quality has been pro-
duced by notehing the insulator which sur-
rounds the twin or hairpin filament.  The
method s illustrated in Figo 15 there are
{twelve notches in the insulator tubing. so
that, while the filament is exposed between
the “fins” it is firly supported by them
at thirteen points and cannot alter its posi-
tion. The bulk of the insulator is therchy
greatly redneed.

Fig. 1
Elements of De Forest quick-heater tibe in
seetion: H, heater, 1, the notched inswlator;
Y, exide-covered nickel cathede.

Variable Mu Tube

In the preceding issue of Rapio-Crarr,
the principle of the variable-mu tube was
deseribed; the RCA  Radiotron Co. has
brought out a tube operating on this prin-
ciple, to be known as the “RCA 235" It
is intended not to replace the 22t in re-
ceivers now in use, but for use in circuits
especially designed for the purpose.

As explained before, the purpose of these
tubes is to overcome cross-moduabation and
| distortion, due to the application of high
negative grid biases which are reguired to
controt volume in the presence of powerful
interfering signals,

The mutnal conductance of the 2335, oper-
ating under a bias of 1.5 volts, is 1100, its
plate resistanee some 200,000 ohms, and the
plate current is 9 millicunps, or about twice
that of the "24. Bnt, when the grid hias
is raised to #0 volts, the mutual conduoet-
ance of the tube is nominally 10 micromhos,
or just one one-hundred-and-tenth that ob-
tained nnder ordinary conditions. This enor-
mous range penrmits a multi-stage receiver
to function under the most diverse con-
ditions.

The 235, like the *24, has a cathode heated
indirectly by a filament drawing L.75 am-
peres at 2.5 volts; the plate voltage ree-
ommended is 180, and the sereen-grid volt-
age 75. The sereen current should not ex-
ceed a third that drawn by the plate. The
internal capacities are, approximately, .01-
mmf. between grid and plate; 5 mmf. across
the input and 10 mmf. across the output.

Two-Volt Tube Characteristics
The values given above, as with any new
tube type, are subject to slight alterations,
when the experimental models are replaced
by those produced for the market. For in-
stanee, in the July, 1930, issue of this maga-
the tentative valies for the two-volt
tube types were announced.  They have been
slightly modified in smne particulars; and
the present standard (average) values for

the Radiotron tubes are as follows:
Type 30 {general purpose): mutual eon-
duetanee 715 micromhos; amplification fac-

zine,
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New Types of Receiving Tubes

(Continned from page 663)

tor, 9.3 plate resistanee, 13,000 obms: plate
current, 1.8 ma.; base, small UNX  (like the
20).

Type 32 (sereen-grid) mutual conduct-
ance, 550 micromhos: amplification  factor
(theoretical) 5803 plate resistance, 1L150,000
ohins  (original rating, 800,000 ; plate cur-
rent, LE mig sereen voltage, 67.5 maxinnun:
sereen current, not over one third of plate
current: grid-plate capacity, not over 02-
mmf. Base, large UX (like *22),

Type 31 (power tube); mutual conduc-
tance, 760 micromhos; amplification factor,
3.8; plate resistance, £,950 ohins; undistorted
power ontput, 150 milliwatts; plate current,
6.8 milliunps.  No output protective device,
therefore, is needed, and  the  reproducer
may be conneeted directly in the plate cir-
cuit.  The fikiment current is 130 milliao-
peres, at 2 valts. Base, small UX type.

A Mercury-Vapor Rectifier

The use of rectifving tubes which, in-
stead of a high vacvum, eontain mercury
vapor, is general in apparatus where high
power and high voltages are required. There
has just been announced the development
of a sl merenry-vapor tube for the power
packs of receiving sets; it is similar to the
‘80 in design, but will pass wore
with less power loss.  The type is desig-
nated as “PR 280M" by its makers, the
Perryman  Eleetrie Co.

This tube is designed with additional in-
sutation for its plate leads, extending he-
yond the “press” (assembly  of internal
parts). Its power limit is found, practically,
in the wwount of heat which can be dissi-
pated frow the bulh, During the live eyele
of the tube, the potential drop through it is
about 17 voltsy as compared with, say, 43
in the standard high-vacuum 80, The mer-
cury-vapor tube, it is estimated, will carry
316 millianmperes at 500 vohts, or (alowing
for power loss) 152 watts, compared with
50 for the ’80 type. ‘This increase of the

current
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Operating curve of Perryman mercury tapor
rectificr  (4), showing advantage over high-
vacuum 80 (B),
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available power will permit a more cfficient
application of higher voltages to receiving
tubes; but new design of the power unit,
to utilize the added current supply, will be
desirable if waxinium efficieney is to be se-
cured.  Incidentally, the factor of safety of
the rectifier tube, in modern sets with push-
pull power tubes, should be considerably
inereased.

“Unitary” Tube Assembly

One of the major problems connected
with the manufacture and use of tubes is
that of obtaining uniformity in characteris-
tics.  The proper proportioning of the
clensents, and espeeially their spacing, de-
termines whether or not the mutual con-
ductance of a tube, and consequently its
amplification, will be according to its listed
“average” rating; it alse determines  the
inter-element capacities, which are import-
ant especially in the funetioning of radio-
frequency and detector circuits.

Since modern tubes are made in great
quantities, to sell at low prices, any method
which will increase their uniformity is a
henefit, not nierely to the manufacturer, hut
to the user; and this must interest the Ser-
vice Man who is concerned with keeping a
set in proper adjustment.

STURDY NICKEL 1 . TOP
ALLOY SUPPORTS S MICA
YOKE
/
{
PERFORATED &~
PLATE RIGIDLY
ANCHORED BY ~
WELOEO AND \_BOTTOM
RIVETED MICA
DOUBLE FIN I'\ YOKE
LR

Fig. 3
The Arcturns “unitary’™ tubc construction, pro-
ducing a rigid, wniform assembly cchich makes
characteristics permancnt.

The Arcturus Radio Tube Co., has devel-
oped a new type of construction, known as
“unitary strueture,” for the purpose of in-
suring preeision alignment of the electrodes.
The elements—as in the type 27 tube, a sec-
tion of which is shown in the illustration—
are fixed rigidly in an assembly held at each
end by mica yokes, perpendicular to each
clectrode. The plate is o rigid evlinder of
nickel, perforated to permit dissipation of
heat, and ribbed to inerease its mechanical
strength.  The eathode is held by a collar,
and the grid by a elip, which reinforce the
unit, as well as furnish electrieal connee-
tions; the grid clip prevents any turning
of the grid support in the holes through
the yokes. In the assembly, each electrode
is separately welded to the stem wires which
support it; the whole is beld for this pur-
pose in a jig, which permits no deviation.
The resulting wniformity obviates the need
for matehing tuhes.

A new minimum-hum ‘24 tube is an-
nounced by the same manufacturer; it is
quick-heating (7 seconds) and has a special
patented high-resistance filament insulator
which prevents escape of electrons, from the
heater to the cathode, to introduce noise
or hum.
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Now Ready

The NEW 1931
TROUBLE SHOOTER’S
MANUAL

by
John F. Rider
Complete with the FREE Question
and Answer service.

This volume is the most extraordinary book
ever prepared Ior the rnglio service man! It
represents the data compiled during the past
11 years and nothing e\'er'puh]lshed for use
by the Radio Service Man is as comp!cte.:m(l
as comprehensive as this work by John I, Rider.

More than 850 pages!
More than 1500 diagrams!

Whatever your problems in connection with
radio service work, the 1931 Trouble Shooter's
Manual will supply you with the wital data con-
cerning the circuit, the socket layout, the set
analyzer voltage data, the color code, the in-
ternal connections of enclosed units, chassis
structure, peculiarities in the radio receiver.

Af you have auy special probioms Johw F. Rider ill be glad to furnish yow whatever
additional data yonu may require,  [f yow purchase the manual your questions twill be
answered free.

For the first time since the existence of the radio service industry, ONE book contains
ALL valualle data. We want you to understand that John F. Rider spent nineteen (19)
months compiling this hook. In it you will find the WITOLE line of receivers manulactured
by the popular American and Canadian receiver manufacturers,

COMPLETE—COMPREIIENSIVE—TUP-TO-DATF—it covers the entire radio and public
address field.

The book is divided into eleven (11) sections.

Seetlon L—X modern Radio Service and Trouble SNhooting Course.

Seetlon 2.—An explanation of the vrinciples and appiteation of Sel Analyzers.

Sectlon 3.—Vacuum Tube Data and Tables,

Seetlon L —Wiring dlagrams of MLI, popular commercla) recelvers thapufactured slnea 1920,

Neetlon 5.—Wirlng diagrams of publle address and power amplifiers, Inclusive of the pruducts of the mosl
famous manufacturers,

Sectlon 6, —Wiring dlagrams w{ ALL popular eliminators sand power packs.

Beetlon T.—Wiring dtagrams of ALL pepular short wasve receivers and adaptors,

Section 8. —Wirlng dlagrams of ALL popular kit recelvers, old and new.

Seetlon 9.—Wiring diggramns of the popular Set Analyzers, old and new,

Sectlan 10.—Wlring dlagrams of mmldget recelvers.

Seetlun 1L.—I'ecullarltles In  radio recelvers, a  secllon whleh you can  remove from the Dhook, hind
separately and carry with you. Thls section Is a Jlstinet ipnovation In rudio semice
Hterature. It will tell you of any speclal features which you must know of when testing
the recelver, Eisery commerclal recelver in the 1831 Trouble Shooter’s Mafiusl by Rider
is mentjoned fn this sectlon,

No matter what other books you may have, YOU XNEED THE 1931 TROUDBL}
SHOOTER'S MANUAMAL beeause it inchules many diagrams and details which have NEVER
LBEFORLE appeared elsewhere. . . . This hook contains many diagrams which are not available
from any other source. . . . Remember that one diagram with color code may save you enough
time amd enable you to complete a successful repair in such fashion that it will repay you for
the entire cost of this book. . . . llot olf the press!

The free question and answer service personally conducted by John T, Rider will he worth
a lot of money to you. ... It is I'REE with the 1931 Trouble Shooter's Manual . , ,

The hook is loose leaf, beautifully Lhound. The pages are 8% x 11 inches. The drawings
are large and easy to read. ALIL of the vital data is shown upon the same page. Electrical
constauts are furnished . . . No expense was spared to compile this hook. IT WEIGHS
o I'"OUNDS, .., Every man who is doing service work shoutd have this Look!

SOLD WITII A MONEY BACK GUARANTELE, IF YOU DOXN'T LIKE IT, SEND
IT BACK AND YOUR MONEY WILL DE REFUNDED. WE ARE CERTAIN THAT
YOU WILL BE MORE THAN PLEASED.

We are in a position to supply individual diagrams of receivers and to answer questions
for service men. Write 10 us.

PRICE $5.00 Postpaid. We will send the book C.0.D.

RADIO TREATISE CO., INC.
1440 Broadway -« . . . New York City
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N Page 682 you will find an interesting

announcement on the Supplements to

to OFFICIAL RADIO SERVICE MAN-

UAL. It takes but a few minutes to read
full particulars about this message.
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MAKE Your Own
Home- Recording Outfit

USE A SKINDERVIKEN
BUTTON

This Microphone Unit is the Heart
of Home-Recording

With a SKINDERVIKEN microphone
button you can make a powerful HAND-
MICROPHONE — onc of the essential
parts in any home-recording outfit,

The HAND-MICROPHONE will
faithfully pick up your voice and translate
it into electrical current variations,

These variations may be amplified —
simply by connecting the HAND-MICRO-
PHOXNE, through a plug-in adapter to the
detector or first audio ¢ircuit of a radio set,

The amplified currents will powerfully
vibrate the recording needle in a phono-
graph pick-up counected to the “loud
speaker” binding posts of the set, and thus
may be made to register on any pre-
grooved phonograph record,

The “play back” is accomplished by con-
necting the pick-up in place of the HAND-
MICROPHONE, and attaching a loud
speaker to the proper binding posts.

If you wish to dispense with the radio
sct  amplifier, you may connect the
SKINDERVIKEN HAND - AMICRO-
IPHOXNE direct to the recorder (the “pick-
up” with a recording needle) through a
transformer,

Full details supplied with every SKIN-
DERVIKIEN button, including diagrans,
drawings and instructions,

These  wonderful  little  SKINDER-
VIKEN microphone buttons may be used
for himdreds of uses, such as:

RADIO AMPLIFIER PHONOGRAPH AMPLIFIER

DETECTAPHONE TELEPHONE AMPLIFIER

STETHOSCOPE LOUD SPEAKER AMPL!FIER

MICROPHONE CRYSTAL GET AMPLIFIER
95¢ EACH Two for $1.79

12.PAGE INSTRUCTION BOOKLET

containing suggestions and diagrams for innumerable
uses, furnished with each unit.

EVERY AMATEUR SHOULD HAVE TWD OR THREE
DF THESE AMPLIFIERS IN HIS LABORATORY

WE PAY 3500 IN CASH

for every new use developed for this unit
and accepted and published by wus.

SEND NO MONEY

When the postman delivers your order you pay him
for whatever you have ordered, plus a few cents
postage,

(Canada and Foreign: cash with orders)

PRESS GUILD, Ine., R. C.-531
16 Murray St., New York, N. Y,

Tleate mall me at once a3 many of the following ltems
as T have indicated.
oo BRinderviken Transmitier Units at 95. for 1; $1.78

for 2; $2.50 fnr 3: $3.20 for 4

When delivered T will pay the postman the cost of the

{tems speclfied plus postage.

Name .eoeeene
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Radiola 28 with 2-VUolt Tubes

(Continued from page Gi1)

filament eireuit; the writer led it to one
sitle of the left rheostat, marked “filament
control® and governing atl the tubes except
the first L1% (V41).
Neutralizing the R.F. Stage

Replace the unit in the container, as far
as it will go; place the container with the
unit again in boiling water, until the unit
slips into place. “Take the assembly from
the water and allow it to cooly which will
take about an hour. Then place the cata-
comb on its supports and resolder the nine-
teen wire whiskers in place,

You are now ready to give the receiver
a trials reconneet the hattery-terminal strip:
and connect the batteries.  Check the volt-
ages at the tube sockets to see that they
are O, K, if not, go over your councetions
wntil vou locate the trouble.  When every-

thing s . K., plug in the tubes, loud
speaker, and loop aerial.
"Turn on  the fikunent switeh and rheo-

stats; that on the left all the way, and the
other about three-fourths of the way. An
acenrate filkunent  voltipeter must be con-
nected to the tipjacks provided. The more
coustant the filament voltage, between 1.8
and 2 volts, the longer the tubes will last.
Tune for signals in the usual way, keeping
the rheostats on as far as possible,

The neutralizing condenser NC, connected
between terminals ¥ and 8, must now be
adjusted. 1t is located at the left end of
the chassis near the bottom, and is nothing
wore than two copper strips separated by
a thin strip of mica. A serew, located at
about the center of the plates, provides the
adjustment 3 this will be covered with wax,
which nmst be removed carefully with a

| knife blde.

Now fune in a strong signal, at about
1300 ke remove the first L9 tube (Noo 3)
and insulate one of the filmnent prongs
with a short picee of straw obtained from
a soda fountain, Plice the tube hack in
its socket, and see that it does not tight,
Vdjust the serew of the neatralizing con-
denser NC for winimum signals (it must
be turned to the left from its original po-

| sition.) After adjusting for mininnu signal,

remwve the straw from the filiment prong;
the reeeiver is now neatralized. Rescal the
serew with beeswax,
With 5-Volt Power Tube

If o type "L is used, a sin-volt filament
souree such as a stornge battery is reguired,
A fixed 10-olan resistor should be used in
the negative filament lead to drop the fila-
ment voltage from 6 to 2, for the two-volt
tubes. .\ t-ohm fixed resistor reduces to 5
tire filament voltage for the "7T1A; it is con-
neeted as follows: refer to Fig, 3, which
shows the conneetions of the catacomnb unit
at the left end, as viewed from the rear.
Unsolder wire “X” at point “1B,” and con-
neet the t-ohan resistor between wire “NX27
and negative of battery,  Figure 4+ shows
these two connections as they were made to
battery.  (In liew of resistors 12 and I3,
for G-volt “A supply”™ a “No. 112" Amper-
ite serves at “X17; for 2.5-volt “A sup-
ph™ a No. 3\ Amperite, is snitable for
nine 2-volt tubes).
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Connect 27 volts negative to cable marked
w225 (" 1t will be found that a ’71A
tube just fits in socket No. 8, although it
is a tight squeeze,

To use two "31's connected in parallel,
insert a “Type RA™ Tubadapta into tube
socket No. 8, and place two ’31's in the
sockets provided on the adapter; it will be
mimeeessary to disturh any of the set's wir-
ing.  The writer used Delorest type 130
and 431 tubes for his experinments; how-
ever, other standard tubes ¢an be used if
desired,

An EFvercady air-cell battery was tried
for the filument cireait and was found en-
tirely satisfactory.  The filament drain on
this battery never should be allowed to ex-
ceed 0.75-ampere. (Therefore, it is ree-
omended that there be connected in the
"\ eirenit a meter with a range of 0-1.0
amp.  This low-resistance instrument con-
neeted in series with the A" supply will
not appreeiably add to the drain, as a low-
resistance voltmeter might do. This meter
should  indicate not more than the total
consumption of the reeeiver, or, about 700
mi.—Tech. Editor.)

Never use dry cells unless a voltmeter is
perinanently  connected to the “A” circuit
tip jacks to check the voltage.

External Power Amplifier

Many people operate the Radiola “28” in
conjunction with the Radiola “108° power
speaker,  In the original installation, fila-
ment current for the type ’99 tubes, and
their plate supply, was furnished by the
power pack of the speaker.  (See pages 247
and 251 of the Orriciar Rano  Servick
Maxvan) But when the new two-volt tubes
are used, the filament caunot be operated
from the Radiola 104, Jowever, an Ever-
cady air-eell battery may be used, the fila-
ment connections to the speaker being dis-
conneeted; and only the "B current for
the tubes is then drawn from the amplifier,

Those who wish te use this recciver with
an external power amplifier will not have
to worry about replacing the output tube
of the ™28, inasmuch as this stage will not
be used  (The external power amplifier
phigs into the first audio jack.) DBe sure,
however, to adjust the filament voltage to
the correct value,

The writer will endeavor to prepare for
a fortheoming issue of Rano-Crarr a con-
densed deseription of the manner in which
the Radiola “812° (semi-portable) and 257
may he improved, if the readers manifest
sufficient interest in this subject.  Inquiries
regarding this conversion systemn may he
addressed to the writer, provided there is
enclosed a stwnrped return envelope.  (Be-
tore closing this article it is desired to sound
a note of eaution: while this story by Mr.
Sprayberry follows sound practice, and is
the outeome of practical experiments in his
luboratory, the results obtained by other
constructors  will depend upon  individual
ability to follow instructions and mnaster
slightly  differing  conditions,  'The most
important peint te remember is that “it
can he done”—Tech. Editor.)
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The *°L-32”’ Ultradyne

(Continwed from pege 667)

They fit tightly a bakelite tube having a
dinmeter of 11, inches,  The finished eils
are about 5/16-imeh wides and are wound to
abot the same thickness,

With the speeitied parts, ealibrated coils
are available for 1.1, 1.2 and 13, Rough
appraximations of their eonstroetion are as
follows: broadeast hane, 1.1, 6 turns; 1.2,
120 turns; 123, 74+ turns.  The 160-tucter
band, 1.1, 40 turns: 1.2, 60 turns: 1.3,
turns.  The 80-meter band, 1.1, 20 turns;
1.2, 25 turns; 123, 32 turns,  The #-meter
band, 1.1, 15 turnss; 1.2, 15 turns: 1.3, 21
turns,  The 20-meter band, 1.1, 10 turnsg
1.2, 10 turns: L3, 14+ turns, Tube bases of
e UY-type may be used for forms; small

wire being used for the larger windings,
The spacing between turns amd windings,

and the sizes of wire are experimental,

In elosing, it must be mentioned that own-
ers of carty models of the *1-32" have
able during the early part of the evening
to tune in distant stations while the New
York (local) broadeast stations were operat-
ing.  For instanee, station WILW in Cin-
cinnati may be tuned in, to the total exclu-
sion of the powerful Newark station, WOR,
And stations throughout the world have heen
copied on short waves,

Additional information. and data regard-
ing circuit or construction bloeprints, will
gladly be given by the writer; who may e
addressed in eare of Rannoe-Crarr,

been

List of Kit Parts

1.1. L2;

itradyue oscillator coil, 1.3

One cdmerchoke *Type 38827 Lt

Une cdmerchoke “Type 708, 1.5;

ne National *Type S0 B 507
denser, (1

One National *“I'vpe E. C.
condenser, €23

One I"lradyue antenna coil,
One

variable eon-

250 variable
One National vaviable condenser, special de-
sign, C3-C4;

Three lerovor condenser
mf., 5, (6, (T2
One Lterovos  specind
0-1-1-1 mf., '8;
Four Polymet fixed condensers: one 0005

units, 0-,1-,1-,1-

condenser  unit, o-1,

mt, C9; one 05-af, Clog one 0251,
C11: one 0O1anf., C12;

One  Aderovor “Hi-Farad™ dry electralytic
condenser bank, O-4-4-4-4 mf.. C14-15-16-
173

One Pilot fixed condenser, 1 mf., (183

Three Ultraformers
T,

One Admertran
mer, T4

One  Amertran “Type I'F
1ransformer, Tt

Two Lyuch resistors *Type
gohm, RR1, R17;

One Durham resistor, 750 oluns, R2;

Nine Lyneh resistors “Type LFL™ 05-me-
gohm (two needed) R1, R17; 15000 ohis
(two  needed), R3, R12:; 50,000 ohms
(four needed), R4, R7, 10, N14; 0.25-
megohm (1 nceded), R16;

Six Lynch resistors “Type LR4”
ohms, 15, R6, RS, 119, N11, R13;

(Continned on page 690)

“Type =327 T1, 12,

“Type 1517 audio transfor-
250" power

LEE” 0.5-Me-

1,01}
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The WORLD’S GREATEST All-Wave SCREEN GRID SUPER

JLTRADYDE

ULTRADYNE BOOKLET

send 25e for 1hls bookler which telly
how o constriol aml operate the Ultra-
dyne MOUEL 1032 Reedver This
hooklet  alo eontalus  ilfe-slze  pliure
Hagrams  aml by outs of the entire set:
albso lfe-slec wirkme  dlagram of  the
entire  elruit  <howing erery wire Joca-
tion and connection

ULTRADYNE KIT

The kIt rontaing 3

speclally  tested
and matelied

I'itraformerse ult
deulile compensating  wonaenser I
slminum  ~ealed canz, 1 speclal  stee
chassis drilled and pierced as per <perls

theution all ready  for mounl[n;. threy
rubber grommer s and coll  mounting
pillgis  and l\\TllllTIO

ROOKLET

Lid Prle

-3 3250

Qperates entirely from A.C. Line

MODEL L-32

for TONE, DISTANCE
and SELECTIVITY
The model L-32 Ultradyne, with the Dynatron
oscillator, works equally as well on short waves
as it does on the broadcast band.

Completely Shielded Throughout

Covers All Wavelenpths from 15 to 600 An Vitradyne Reeelver operating jn New  York
TMeIen ” - iEi ST City, caxily tnnes ont WOR, Newark, umlr Diringes
unet s easily and smoothly on the sho m WLW. Cincinnati, without a trace of inter-
107K € Seleeriminy oy broadeast band  piponee  Likewlse, WMAQ, Clivago, is hreught n
Selectivity and Sensitivity so great, dis- witheut interferenee trom WIEAR, .\‘1-\\' York:; K¢,
tance range is unlimited Oakland @ WiNL, Nalt Lake City ;] KI'Y, Los Angeles

Power Detection KO\,
Push Pull Amplification fow

Full Natural Tone ¥
Not & Trate of Hum or Distertion

Denver, NEN, Mexwa ity to mention @
have beon logged regularly,  Short wave stt-
tions from®all over the world have been copicd on

Steel Chassis the Lltradyne Rocelver i

Simplified Construetion The  Super-sensitive I'lio Dynatron  system ot
radio  reception  respomds to weaher gignals than
the conventional method having far greater  se-

Mr. H. W. Duley of Brooklyn, lectivity and previding tuning ease that is un-

N. Y., reports he logged 74 sta- miatched Ultradyne performunce is the envy of

trons in one night. the

TRAUL RADIO CO., 1075 Atlantic Avenue, Brooklyn, N. Y.

radie industry

SERVICE MEN
WANTED EVERYWHERE

O install and service all makes of sound reproducing systems,
public address systems, etc.
NATIONAL SOUND SERVICE BUREAU is an organization of
manufacturers of sound equipment, users of sound equipment and
hundreds of electro-acoustical engineers located everywhere to install
and service this equipment,
If you are competent now, our organization needs you; if not, we can
arrange to have you trained. Write us your present qualifications.

MANUFACTURERS OF SOUND
EQUIPMENT, you can join our or-
ganization and reap the advantages of

USERS OF SOUND EQUIPMENT,

write us, We have an electro-acoustical

engineer near jyou available now to the largest and momst comprehensive
hel sound service men's organization in the
eip you. world,

NATIONAL SOUND SERVICE BUREAU
723 Seventh Avenue Dept. RC New York, N. Y.

BE sure to read the message on page 682 of this

, issue, It is an important announcement and tells

| all about the Supplements to the OFFICIAL RADIO
SERVICE MANUAL.

wwWw americanradiohistorv com
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39,000 RADIO MEN
CAN'T BE WRONG!

A Book of Great
Value to Everyone

Interested in Radio

For every Home
every Repair Shop
every Radio Store
every Laboratory

every Library

S. Gernsback’s

Poustage

Prepaid
(Canada and
foreign add
35c. postage)

Radio Encyclopedia (2d EpITion)

ITIS hook is not a dictionary, hut a true
Radio Kncyclopedia, covering Radio from A to
7. It is the first stamdard work ever pullished
in America attempting to classity alphabetically the

countless  words used in  this  highly specialized
science  of Radio. The Encyclopedia  was  first
issued in 1927, "The volime olfered noze is the
Secoxp Epitton, greatly enlarged and improved,

S. GERNSBACK CORPORATION _]

58 Park Place, New York, N. Y.

Kindly semil me one copy of the Serond Edltlon nf
8 Gernsback™s Radio Enevelopedia, [ enclose here- I
with £3.88 for whirlh you are to send me 1he book I
pustpaid.  (Forelgn and Canada add 35 extean.) M
the huok does not come up o my expectatlons, or s I
nd as represented, b ocun return §t, and have my money
ecfunded in foll i

L2 00000000600 00808 00000060 060006000888 888 baaEa0s |
¢ IS0 8 6 N 68 50 0000 0aREO0 a0 HHC0aa 0000 BOoR A0 A 600 |
(] 1£7HE60000000000008000000000aaR06 State. ....,...... l

RC-5 o

Every page is replete with illustrations; a wvast
number of tables and charts have leen added. In
many instances, the definitions hiuve been rewritten
to conform to new developments aml new material
has leen added which makes the hook twice the
size of the first edition.

The Fncyclopedia contains definitions of every
word and phrase nsed in the entire Radio art—
every circuit, part and apparatus, formula, abhrevia-
tion, outfit, accessory, ete., is thoroughly explained.
The entire hook is written in everyday Knglish,
easily understood by anyone.

The Ralio FEncyclopedia is published in one
volume, bound in semi-Rexille rc(!, morocco keratol,
size 9 x 12 inches aml gold-stamped cover. lleavy
ledger stock is used and the loose-leaf construction
enahles new material to be added periodically.

39,000 men bought the first edition!

wwWw americanradiohistorv com
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Onc Clarosiat *Type M-3-TSP” volume-con-
trol potentiometer, 3,000 ohms, 1R17:
One  Durham  resistor, heavy-duty

1,500 ohms, RR17;
One Pilot voltage divider for
pack, R18, 120, R21, K22,
Three Durlan center-tapped  resistors, 20-
olun type, R23, R24, R25;

One Durbam resistor, 790 oluns, 1126

One Ultradyne chassis, drilled;

One Natiore! illnminated dial, 270-degree,
“Type H™;

Four National tube shiclds;

One Alcoe aliminum box-shield;

Nine Kby “UY™ sockets;

Three Eby “UX” sockets;

One UY-plug for reproducer;

Two National knobs, for 1/-in, shaft;

Two National screen-gria clips;

“antenna-ground™  connection-strip;

14~inch rod;

Fifty feet of hook-up wire;

Two feet of resin-core solder;

Screws, nuts, lugs, washers, cte.;

One instruction hook;

One set of \Aretnrns tubes, as follows: five
No. I24; one No. 1275 two No. 145; one
No. 180,

typey

15 power

Service Man’s Forum

(Coutinued from page 651)

(with the single exception of our friend
Mr. Clerk, of Canada)., However, I wonid
like to offer o few suggrestions:

In presenting articles desceribing new  de-
vices, such as the dynatron oscillator in the
February issue, have the writer specify the
proper parts. s it s, the would-be Imikder
has to spend a lot of tiine writing to differ-
ent manufacturers. Then, too, in the article
mentioned, the choke is a pair of hemt-
phones. Who wants to use a perfectly gowd
pair of Baldwins therez Why not specify
a particular value of audio choke and the
make?  And who makes a transformer that
exactly meets the specifications?

Then, why not run a series of articles on
short-wave  converters, using  standard
parts, instead of the uwsual roll-vour-own?
How well T remember my first (and last)
attempt to bhuild a short-wave coil.

W. C. Sreavans,
540 Marigold {venue,
Roeky Mount, N. C.

(We are glad to have this letter from M.
Straughn, like any other bearing upon edi-
torial policy, as a guide in our endeavor to
supply the greatest number of readers with
what they wunt.  Most articles lst parts
and maker’s numbers: although many con-
use parts ot of a wel-stored
junkbox, which it woulkd be  difienlt to
duplicate today.  The experimenter must
be prepared to substitute.  As for short-
wave coils, no doubt it is more satisfactory
and perhaps less expensive, when the value
of time is considered, to buy the manun-
factured article; hmt no article has ever
been published specifying a manufactured
set of coils, without arousing the desire of
innumerable readers to know the number
of turns and the size of wire. There is no
doubt that there are thousands who wish
to “roll their own,” even if it costs them
a little more to do so.—Editor.)
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“S. W. S.” Super | . * C A
(Continued from page 669 «“Revelation” SWS 9

thereafter tuning should be done with the
natin tuning control aned the vernier to its
left,  Variations in volume should he taken
citre of by means of the vohune control, The
set should new be ready o use,

While tuning, if you hear a broadeast
station, don’t pass over it heeause it s
Joud: get the call betters, if only to calibrate
the recciver.  The reasem for this state-
ment is the fact that wmost people, while
tuning  this  receiver, go past any sti-
tion that happens to be loud, thinking it
only a pewerful local. It takes quite a
while to get used to the fact that (as in

minst cases when we have tried the recciver) &
. R s i i

the distant stations u:uy be ax lowd, if no | ERLE is a real development, A 9- tube A.C. Short-Wave Super de-
louder than the local! ) . siggned to incorporate every advancement in the art from hoth an

The anthar will at all times be interested | clectrical and mechanical st.m(lpmnt
in hearing how construetors ot this receiver | ]Hm- |n:ints including  complete punel layouts—wiring  diagrams and all
ke out with it since he is certain that, | instructions for assembly and wiring. o $1.00
o . g its |
it the receiver does not come up tooits . Send for our Catalague “qn

mark, there has been something wrong in |

cither the parts or construction.  There WIRELESS EGERT ENGlNEER'NG' INC.

will seldom be anything wrong in the tun- .

ing. because it is so simple.  1f there are |79 Greenwich Street - - - New York, N. Y.
any  questions or further  information  the — S o

render would like to ask he may feel free to
write to the author, in care of Ramo-

e List of Parts RADIO MAP
T . “Tane M- 0-inf.
P e e oL Ciye OF NORTH AMERICA

One Tobe Deutselmane 0015-mf, fixed con-

Showing all Countries, States and Provinces and all Cities having a

denser (C2—to be mounted  directly on broadcasting station
ciup of serecn-grid t'_‘_'"')i ] ) Printed on good paper, 22 x 22, with cover
One Pitot <Type 3287 0001wt vaviable Simple method of measuring distances
econdenser, (CF): : | Time zones accurately showen
One l.‘f'uhllur O0015-mf. fixed condenser Contains complete list of broadcasting stations arranged geographically, with power,
(C'5): ) . call letters, frequencies and key for instant location on map
Four l’uhuml scamese” 0.25-mfl, by-piass Pri Iy 25
condensers (U6, C7, €0, Clo, C13, Cl4, rice onty e

Clo, C20)
Three Hewnurrliond < Type BC-507 s0-nnnf.

Every radio listener should have one

equatizing condensers (UK, 11, C15): . . .
Two & pgemo Ot fised condensers, (cnz, [ RADEX The Radio Fan’s Own Magazine
Cl6) ; | Contains the most complete, accurate, up-to-date list of broadcasting stations
One  Polymet  0002-mif. dixed  condenser . pu_hhshcd. . _
((.”)“ Cross-indexed by dial number, frequencies, wave-lengths, call letters and coun-
* 1

. : , — tries, states and cities,

I'wo f’"‘l_-"""' Soz-mf. fixed - condensers. So arranged that merely entering dial numbers calibrates any set, dials even

(U118, C21) for stations never before received. ’

One  Duislier 1000000t T-mf. fixed  con- l “What's on the Air Tonight?” and “What’s Wrong With My Set?” are two
denser (C21) regular and interesting features.

Two Pulymet electrolytic St tixed con-
densers (022, (23):

One Polgmet 0.5-mf. fixed condenser, (('25);

One Durham '.")U(m-lllllll fixed resistor (R1)

\
1
Two Bnrkawe 2-meg. resistors (20 R7) i

25c. per copy, $1.75 per year
THE RADEX PRESS - . 1313 Sixth Street, Cleveland, Ohio

9 mwmmmj 'TRUUOLT RESISTORS

Three  Lygnel 10000-0hun fixed  resistors
(R3, R, IR10):
Twor Dacham 500-0lun fised resistors (R5,

i 5 ¢ vz Yorer- RADI ' Will Save Your
One  Clarastat 5000000l potentiometer | == e ol i e e i
(XK} : | AMPERITE Self-Adiusting Line Volt- Time and ﬂloney

One  Clarastat  50,000-0hin - potentiometer age Control prevents noisy voltage

Beranse TRIVOLTX have a unlque open-
Auctuations in electric radios. Saves L

adr winding, terminal ellps may be at-

(R13, R15): _
One  Cresradio 780-ohm 23-watt  resistor 4 = Self-Adjusti
(R13); Adjasting

produets.

175 Varick 8f. New York. N. Y

(R9); tubes—improves tore¢. Demand tached at any point to provide evact
AMPERITEwh | I ] Th
. o P . . when you roltages requlred, at  Damnly  feature
One Durham 5000-0hi fixed resistor (1R/11) 2 — buvaradno,lncllvl ‘ ForFree Bulletn | akes It icesary o carry oty a few
N . - vy - lhmiti VOLTS In your laboratory or serie
tne _l'-'““ b 10,000-0h heavy duty Timiting it when you build. w,4e Dept. RCS fve kit in order o B any teslstor need.
resistor (R12): Write Deot. RC-5 far f
P D)o . pre_bs . - 9 560 BROADWAY. WEW YORK WL LS =9 for iree new,
Iwo Darbaw 20-0lmn center-tapped resistors ‘ 36.page Electrad Catalog of all

(Continued va puge $92) | &3 ; W‘p}.—’_
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SHORT WAVE TONE

Hete is a new kink for the S.W, enthusiast.
Cut out backgreund noises and mushy tone
with the CLAROSTAT TONE CONTROL

panel mounting type.

Just drill one
hole and run
two wires to
audie trans-
‘?Irm" - that's

Regularly sup.
= plled without
wire or adapters,
$1.80.

Extra for pair
of adapters and
flexible wire, 50c.

CLAROSTAT MFG. CO., Inc.
285 N. 6th Street « « Brooklyn, N. Y.

Bristol Double Button
Microphone Transformers

An excellent inpit transformer
for all standard micronhones.
I'rimary  lmpedance 15 100
ohus  per buttet, Use  ong
shle for singie mntten mbkes.
This trahsforiier §s ejual in
elticlency 10 oihers selling at
many  times  our

s:teual low price $1 95

Send NOW for a eovy of our LATEST

FREF BARGAIN BULLETIN
| HARRISON RADIO CO.

DEPT. R
189 Franklin St. BE

New York City

Sleedy RADIO in

CANADA

CANADA’S PIONEER COLLEGE,
by leading radio manufacturers, offers
EVENING, HOME STUDY and SPECIAL

endorsed

TRADE COURSES with free scholarships
and trip to Toronto (all expenses paid).
Write for booklet to Principal.

RADIO COLLEGE OF CANADA
Limited

310 Yonge Street - - - Toronto

ALUMINUM BOX SHIELDS

Genulne “ATA0A'" stock, slhverdin ﬁnich‘
i $1.x0—11 x 6 x 6. $hN5 1O X

Sadox o,
& % 7 Monitor s<ize $6.25, 1 ¥ 4 t 5 Coll

solehd ke |-lc|un ou right $1.00.  Any

Size to Order %

Call Rulelle Coll Tk Covers, shietded o>

Wilre Pilot  Cail furms 5 Anlerlies

tor Z2-anlt tubes TYc; Eaeready  Mr-Uell

Balterles,

- “BUODY" Test Prod
Alwarys  shaen polmed,  using
phonogranh needles, $-ft. wires,
spade  of  phone  tips alorest
nipples  Lilemifty  earh  lead. |

$1.50 palr.

We o sherclallze

exclusively— part~  furni-hed for

any hit in any magazine.
Please  Inelile Postage,

THE RADIO MAN, Inc.

Dept. RC-531 New York. N. Y.

/

BLAN
89 Cortlandt St.

DEALERS and SERVICE MEN
STANDARDIZE ON

AT Taoy
In;nnu.uun
AL ML l.—l

RESISTORS
For Permanent Replacement—Accurate—Guaranteed
rite for deseriptivn catalogue “RC™
LYNCH MFG. CO.. INC., 1775 Broadway, New York

in  tadio ]»:lrtsl

RADIO-CRAFT

One Electrad 20,000-ohm tapped voltage di-
vider (RR16);

One Durhem 2000-ohm resistor (R17);

Four 0K E.Co. 115-millihenry L. chokes
(REFCL, RFC2, RIFC3, RFCY);

Ifive Generdd Radio plug-in jacks and plugs
(J1, J2, J3, J4, J5; these must be insu-
lated from the metal front pancel.—Tech-
wical Editor);

One National “Type VIICC”

One Arrow-1{.&H. toggle

One Metal front panel;

Ihree W.E.E.Co, “Types LL, LM, and LII”
shiclded  phug-in inductances, one  each
([.1: see text)s

Three W.E.E.Co. “Tyvpes IFI1, H2, TF37
shiclded LI transformers (one cach 1.2,
[, Lb; see text);

One <mertran Afirst stage “Deboxe”
transformer (1) ;

One hwertran “Type 1517 input push-pull
AL transformer (12)

One dmertran “Uype 4BV (for dynamic re-
producer), or “Type 1827 (magnetic re-
producer), ontput push-pull A F. trans-
former (19);

Twao  Thordarson  30-henry,
chokes (Ch. 1, Ch. 2):

One 1.1.8.Co, “Type PT
former (171);

Nine Cinch tnbe sockets, three UX and six
Uy,

drmm dial;
switeh, Sw,;

ALK,

T3-ma. fidter

116" power trans-

Radio-Craft Kinks

(Continved from page 673)

in the metal sheet that e uses for a chassis
base.  Obtaining neat holes was a problem
to me until ¥ had made up the outfit illns-
trated. 'The method is as follows:

Two pieces af flat iron (abont 30 inches
long, 14 -inch thick, and two or three inches
wide) are obtained and clamped together,
one above the other; so that, after drilling,
the holes in both picees will corvespond to
size and loeation.  Now, drill a 34-inch hole,
about 1 inch from each end of the iron
strips; and also, near the center of the
strips, drill holes of the sizes that will later
he required in the chassis base, Next, re-
move the clamp that helds them together,
and bolt them together. Use two 34-inch
holts for this, and place a 3/32-inch washer
at cach end, between the iron strips.

This completes the construction of the
Jig, but vou will need punches, to fit the
various holes in ity they are nade of round
steel and should fit neatly into the holes,

To use the device, slid the sheet of metal
to be punched between the iron strips: place
the proper punch in the hole in the top
strip, and strike with a heavy  Jaowner,

I had my punches and jig made at a ma-
chine shop, at a cost of 51505 and the out-
fit has certainly paid for itself over and
over.,

Bronze Dial Cable

Keep a supply on  hand—save tlme and money,
Npecial low nrloaes far Servlee Men aml Pealers.
-fe, call, Te. foot 1001t call, 5¢. foot
250-ft. cofl. de. foot 300-11 coll, 3¢, toot
'&lnn.larul stze used by leading manufacturers of radie
sets having Jdrum type dials. Mailed C.0.D. Address

MULLINS DIAL CABLE
134 Se. Mason Ave.

Chicago, 101,

PATENTS — TRADE MARKS

All cases submifted glven Dersonal attentlon by
members of the firm. Information and booklet free.

Patent Office and Federal Court Practice
Lancaster, Allwine & Rommel
Patent Law Offices
475 OURAY BLDG., WASHINGTON, D. C

www americanradiohistorvy com

May, 1931

A
Special
Courtesy
to

w

Radiotricians
Professionals
Engineers
Mechanics
Consultants
Designers
Service Men
Contractors
Manufacturers
Dealers

In order to make it possible for all
Radio Technicians to read RADIO-
CRAFT regularly, each month, we
have put into effect a special
subscription price.

The regular price of RADIO-
CRAFT is $2.50 a year (12 issues).
The newsstand rate is 25 cents a
copy.

Any radio professional, sending in
a subscription on his letterhead,
showing that he is engaged in
some capacity in radio work will
receive as a special courtesy

EIGHT ISSUES OF

Radio-(raft

SERVICE MAN - DEALER - RADIOTRICIAN

FOR ONE DOLLAR

Just pin a dollar bill to the coupon
below and forward it with your
letterhead or business card.

RADlO CRAFT,
RC-5, 98 Park Place,
New York, N. Y.

Enclosed find $1.00 for which please
enter my subscription to RADIO.CRAFT
for eight months,
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A Home-Made Super

(Continued from page 672)

that this recciver, properly constructed, will
reproduce faithfully, and that tone control,
merely  lessening  the high or low
makes the quality inferior.

It should not be necessary to go into the
details of vonstruction, as they have been
pretty well covered in preceding issues. It
is essential to have po pickup other than
through the antenni. Shickled hookap wire
was  uwsed throughout, with its  braiding
grounded.

The biasing resistor B2, for the detector
stage, is 50 oluns, wire-wound: R3 is 15 ohis,
The same values are used for the inter-
mediate amplifier V3, in R5 and 6. Other
filament controls are the appropriate A=
perites (630 and 631 types). The small Lop
in the common *B—" return will protect
the tubes, in the ease of a short-cirenit.

Two dry cells, giving 3 volts, may be used
to light the filaments of these tuhes, which
draw a total of dd-ampere.  In that case,
remove the filament resistors; insert a G-ohm
rheostat at Xoin the "A 47 lead, atter fixing
a stop so that two ohms must always re-
nitin in the circuit.  The grid returns from
V1 and V3 are then brought to the nega-
tive terminal of a 3-volt »C" battery, and
those from V2 and V5 to Hw negalive of
Hs-volt battery.  (If a 2-volt air-eell hat-
tery is to e used, the precautions deseribed
un pages 584 and 595 of the April issue of
IRamo-Crarr should be observedi—IEditor.)

notes,

List of Parts Used

Two Pilet .00035-mf. variable condenscrs,
No. 1617 (U, €2} and flexible coupling;
One Pilot 0005-1uf. variable eondenser, No.
16235 and drum dials: one t-volt pilot
Eunp and socket, for fiscs
Three Pilot R, transformers No.
tered as per text (L1, §2, L6);
Two LF. transfarmers (1.4, 1.5—sce helow);
Ten Pilot sub-panel UX sockets, for coils
and tubes;
Three X-1. \

176, al-

“ariodensers, G-5

(CH, 05, Ch);

Five Pidot s0-willihenrey RUF. chokes, No.
1330

Two 3000-olun variable resistors (R1, W8);

FFour wire-wound filatnent  resistors:  twa
50-ohi, (B2, R5); two 15-olun (RY, R6):

Five . lmperitex  four 630 (R4, R9, R10,
R12) 5 one 631 (R11);

Eleven fined condenscrs: four 0.5-mf.: four
O.1-uf.; two 00l-mf. (C7, C9) ;5 one (0025-
mf, (U8);

Three Pilot tube shiclds; one Noo # snap

switchs two No, 37 brackets,

(ne panel 7 x 18 inches, and hiaseboard 7

17, and hardware,

('The vscillator and intermediate-frequeney
coils were deseribed and fllustrated on page
544 of the March issue of Ranro-Crarr
The former, with a .0005-mf. tuning capacity,
hits 50 turns of No. 28 enamelled wire for
the grid winding and 30 turns for the plate
winding; all on a Pilot plug-in form for a
UX sacket.  The LE. coils had 200 turns
of No. 36 8.5.C. wire on a I-inch core for
cach winding except the tickler of L5 (which

wits hut 1% turns) ; these windings are to
be tuned by the Varindensers until they
matel,. The canstruction of this receiver

RADIO-CRAFT

693

Greatest Tube Sale of 1931

The Largest Variety of Tubes in the World

EVER hefore hins there been such an amazing tube
sitle as the present one which is being condueted

JUST AS LONG AS THE SUPPLY LASTS

All tubes are warranted to be perfeet and aff tubes
that are returned within five (5) days wilk be exchanged
for new ones free of charge,

This sale has heen arranged expecially
men, radiofricians and  radia dealers and
sales will be held onee this supply is sold.

These tubes represent over-production by one of the
hirgest Eastorn tube manufacturers and are sacriticed
for ready cash.

This is a chance that you will never have again.

for serviee
no further

Order from this page and note particularly the
tollowing terms: .

NO ORDERS ACCEPTED FOR LESS TIIAN $5.00.

NO BREPLACEMENTS AFTER FIVE (3) DAYS,

IT IS NoT NECESSARY TO SEND THE IULL
.-:3;10‘[‘:‘?"'_[‘"(:!;" ;'I.I\T{H ]\\']’I'll THE ORDER A8 LONG
A U tHE S ACCOMPAXNIE - ¢
e COMPANIED BY 20% Ol

SHIPMEXT WILL GO TFORW.A
EXPRESS OR PARCEL TOST C. R.nD TO YOU ¥

ALL PRICES ARE F. 0. &, NEWARK.

Tubes Shipped Immediately

TYPE ANT QUANTITY
UN-200A—Nmplfier of detector—stanlurd for gl DUIDOSES. v ener o onnnsneeeneineeean $0.30
X —1'sed as amplitier tube for A.C. opefation........... 5 .30
Uy —I1"~eid as detector amplifier for A0, operalion........... 30
UX \——l‘mur output amplifier for A, or DO operation, Y% al 36
( Same eharacteristles as the 17 I\ on (ungsten Hlament. lp Lo
L Desiged  fur fupedanee  and  resistanee OUIBE. . ..ueteierreeesriemesreoenenn A0
i -Iover anplifier used In Jast stuge of alnllo frequencs of baiters sel using dry cells 30
U Detector aml ampULer tuhe, ONE IIONRS ...« ueusnnnnnserarsrnsessonnaeesasenn 40
T Same characeeristic as 1°X-169 OHEY  SPDOFL DFONRE. v v maaironooconsnsns R
l_ —Stapderd base, same charaeteristh; as UN-199 only 2010 base......ocovreenoiees .40
LI —Power amplifier he, Yo @M. oo e L4l
1 H2ZA—Dower amplitier tube for low current eonsumpthon, % amp........oooeneeeneenios AY
I__ 200.A—Tretertor tube  recon wded for weak signals amd good reeeption..........o.0..e. LA
{ 4 —Sereen geld, four elenent, used as frequency amplifire aml linear 1m\\er detector. . A0
1 Tiver_aumplifier tube aaed In last audlo slage—fur low plale voltade .
2 irde Seprong for speclal CIRAlls, e ers e eerenenenn. Bk
) ‘lal detector lube—a  super-sensliive detector. ... .Gh
”0! \'—‘I!elhll radio  frequeney—a  super-sensitive  deleclor K}
"[Il\ Special anile frequency—a  super-sensitive detector. . N
171 Speclal A% Y» amp. estra eoateld filament—good for el NHl
T-14 (201A High Mu) lhigh emisslon DGeODO0 .. .60
Nultely tube, 2a18 112 or 171 slouble life oo iveneeennnn... .60
"'A’ll'“‘l' tulye o 1LY, to cotvert Datlery sets Iuto Al ... ..o iieeiannns .60
I .60
crtor— Amiplitier fur y~e with airy eeiis or slorage h.mer\ A
Power Smplitier—for dey cells o storage hattery. ... .. .60
“ereen grid radio fregueney ampllfier for dry eells or ~Inrnsu~ llalhr) ....... A
pimer amplitier.  high  voltage 83
et .unhllﬂc'r lm fl In la-t <tage of audio lremnm) .83
~hlehl tube 200A. ... 1.tm)
Kallagt lube t3ape I anad \l 1 aa
1) 2—8ereen prid radlo f 1.10
Telion  televichn tubeo o alas 3.45
Plotoelectiic well, 2-0nell o oui i i e e et et a e it a e R M)

RECTIFIER AND CHARGER BUI BS
TOMIL rectifsing tube (BUH. 1yped .o iicaiineenns,

mp. old and new type 1larger Iwlbs (Tt $4 80). our pric
d G oamgp. old type chavger bitlhs (1<t $3 .oour prlee
B—l"~edd a5 full-wase recliffer tube for high embssdon.
I—Characteristivs simllar to the 280 bhut used as half woe lutllh-r
Mt cilying Tube, eepeclally de<dgned for uee with Fresluian “lhlll

base.  liwdted quantity
.8 Amp,

BT OElimboatore,

100 tubes and over 10°

DISCOUNTS: 500 tubes and over 10% and 102,

| ARCO TUBE COMPANY
i 38.40 Park Place el

of high eml~simn. ..,
TN bpass

Trickle charger bulb......... P T R T TN T T E e e H0000500

Newark, N. J.

SERVICE MEN — DEALERS

A few minutes of your time NOW, spent in reading the inter-
esting announcement of the OFFICIAL RADIO SERVICE
l MANUAL which appears on pege 677 of this issue, might
save you hours of time in servicing in the future. Every
dealer, Service Man and custom set builder should have a

copy at his disposel.

www americanradiohistorv com
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The only

RADIO-CRAFT

Radio Magazine

that is exclusively
SHORT WAVE

Rig  Magazine Size:r 9 x 12
fuches, printed on a  heavy
(rade_of book papcr, <with a

beatiful cover m f yer colors
— that's SHO nAve
CR. IFT.

—_:;"-'!"'\::
THE RADIO | EXPERIMENTERS MAGAIINE

i P o n e

AKTICLES BY
LW My

Foakd d FAVEH F RS

e

Cantains  more  ma~

tevial  than a  §2.50

book, vet the price is
but 50c. o copfy.

PUBLISHED ON THE 15th
OF EVERY OTHER
MONTH

EXTRA SPECIAL OFFER VOID AFTER

On All
Large
Newsstands

MAY 5th
The regular sulseription price to SITORT
WAVE CRAFT is §3.00 a yvear. DBut up to
May Sth, we will accept $2.60 for a full
year's subseription  (Canada  and  foreign,
$€2.25 AND IN ADDITION will send you

FREE the last two issues of SITORT WAVE
CRAFT, This will give you in reality a sub-
seription  of one year and  three months,
value $4.00 for $2.00!

MAIL COUPON TODAY

——— — — — — — T—— i S— — o o y— ]

SHORT WAVE CRAFT RC-5
96-98 Park Place, New York, N. Y.

As per your special offer T enrlose $2.08, {(Can-
ada and foreign $2.25)  for whilch  jdease enter
my subscription for one vear to SUHORT WAVE
CILALT andd send we also the last two 13sues gratis.

NAME ...
ADDIESS
CITY
STATE

WAVE CRAFT, Mr. TTuge Gernshack's lat-
est radio m'\g.nznw has heen called his greatest
achicvement in radio magazine pullishing. i

SUHORT WAVE CRAFT is the one and anly real hig

magazine on short waves you have wished fur so long.

HERE 1S PROOF!

PARTIAL CONTENTS
In Short Wave Craft No. 6
April-May Issue

TIORT

KW News from Ausiralla, by €, (. Taulkner.
CHVS1I by Guglle Mareanl.
8. W. Portahilea—At the Seene of Aetlon

The 1"Ilst Unlversal Saper«Wasp, by Robernn Liob’  Hertzberg,

The *““Explorer’’ Rhort Ware (Cenverter,
$2,000.00 Radio Amateur Comiest.
A New Natlpnal = 2:Volt  Type Thrill Hox. by KRola,  Krase,
AU Plug-Less Revelver, by Jdolin Mvery
New Work In Gen ¥ ool Uit Short Waned,
by lir. Feltz Noack.
Funun Belngs a3 Antennas, by De. Erwin Sihlieplinke, M. 1),

of Jena Unlversity Medical Clinge,
The Future of Radiv, by Hugo
Mmerican Physical  Soclets
A Pourt Amplitier for Slwrt AWawe  Reccivers,

Gernshack, Member of the

by H. Winflehl Seeor
An Amatenr "hone Tranamitter, by . H. W, Nason.
A5 Meler Transmitter and Receiver, v K, T, Somerset, G2DT,
The HY-T1I3 Npper-Het for A.C. operdion, by L, W, Hairy.
Atdio Miflers for Short Wine Revelvers, by A, R, Haldell.
How Directive Aerlals Work,
Short wve Btatbms of the World-Direclory amd Tlme Table.
A Handy  Short Wave  Comverter without  I'lug-In-Culls,

hy . H. W. Nason
Recelvers aml 1low

T A

to Overcome  Them,

8nags In Shorl Wave
Affert the Tuning,

Thla Regeneration Conteol  Duoes
hiy  Mawder Barett,

How to 1'se ILF, Chokes, hy R,

Portable Rhort Wave ‘Fransnitters.

An Efticient Hartley O-eillnor,

Short Waves for the Biroadeast  Listener.

Amang  the

When to Listel

What Tube Shail l Use, hy b

Internatlonal Time-Zene Chart and

Wm. Tanner, W31D,

Hert zherg,
tunveriey.

The gquestion nmi answeer bov 1s ably cditcd by R, 1'm.
Tanncr, HBAD, zecll-knozen writér and  short ware
cxpert.

Besides all these witicle, there are dllustrations, dia-

yrams and_ descriptions of tie newest Nhort Hu.r Ke-
coivers and Transmitters from the manufacturers labor-
atories.

Unlike other magazines, it daes not contain  purely
technical matter of interest only to the advanced amateur
and ham,

Quite to the contrary, SITORT WAVE CRAFT contains
a tremendous wenlth of short wave material of interest
to everyone who wishes to get into short wave aectivities,

OVER 250 [ILLUSTRATIONS, HOOKUPS,
CHARTS. CIRCUIT DIAGRAMS, DOZENS OF
ACTUAL PHOTOGRAPHS OF RECEIVERS,

TRANSMITTERS, AND A WEALTH OF PRAC.
TICAL STUFF.

Filled to the top with real meat—uot a picture lwook,
no mathematics, no theories that are over vour head,

but rather practical dope. live “meat.” That's what
SHORT WAVE CRAFT offers you in every issue.
Regular Departments in
Short Wave Craft
I"liotographlc  Sectlon—plitures  of latest shart wave sels and

stutions
Transmitters for Short Wives—How ta hulkl them
Short Wave Recelvers Cuanstraction data for all Bpes and kinds
Tne Short Wave Experimenter
‘The Short Wave Leginner
Rhort Waes far the Broadeast Ll-tener
Ulira Short Waies
Afrerafi Short \Wave Sets
Hhort Wave Aerlals
Short Ware Questlon Bax
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should net be attempted by a constructor
without some superheterodyne  experience
and the ahility to mateh his LEF, transforin-
ers; as in this point lies the trouble experi-
eneed by st of the unsuceessful experi-
menters frome whom we have heard,.—Edi-
tor.)

Demonstration Receiver

(Continned from page G75)

to the “British-made valves™ are the follow-
ing American types, for the positions given:
VIA, VIB, type "24; V24, V2B, VIA, V3B,
type '27; VA, VIB, type '50; V5A, V5B,
type UV-211. Tlowever, these are only very
rough approximations of American equiva-
lents to the lnglish tubes, as reference to
the characteristic data for cach stage wilt
readily show,

As a matter of record, the type numbers,
and characteristics, of the Fnglish tubes
which the set was designed to use, and other
data un this radio set, are given below:

VI, VIB, type AC/SG: V2., V2B, type
168V V3A, V3B, type AC/P; VHA, VIB,
type 1.S55 V5.5, V5B, type UVSH5. The
plate impedances are as follows: V1A, VIB,
600,000 ohms: V2.4, V2B, 6,650 chims; V3A,
VaB, 2,650 oluns; VA, ViB, 6,000 ohms:
VEA, V51, 2,100 ohms, Amplification fae-
tors: V1A, VI, 1,200 (standard American
tubes have a mu of only 400); V2A, V2B,
16 V3., V3B, 107 VAN, VI, 6; VA,
V5B, 5. Mutual comduetances: V1A, VIB,
2,000 micronthos; V2A, V2B, 2,100; V3A,
VaB, 3,750; V4A, Vi, 830; V5A, V3B,
200, ‘The approximate stage gains are
given as follows: V3, 8; Vi, 45 V5, 5. The
approximate grid swings required to over-
load the output are given as follows: V2 1.5
R.F. peak volts (L6 ma. rectified corrent
for 1006 modulation); V3, - 5 volts; V4,
4 37 volts; V4, 150 velts,  Grid bias, V2,
zeruy V3, 12 volts; V4, 70 volts; V5, 150
volts.  Plate potential, V2, 150 volts; Vi,
200 volts; V4, 500 volts: V5, 1,000 volts.
Plate current, V2, 20 ma.; V3, 20 ma; Vi,
200 Ly V5, 75 ma,

To forestall any requests from set builders
for further data on this receiver, it is here
definitely stated that no further data on its
construction and no hilneprints are available,
andl we cannot sugpest the changes necessary
for its modification to suit American tubes.
This receiver was designed by engineers who
had a well-equipped lahoratory, and worked
ont the values for all its many components
with precision testing equipment.  Its inita-
tiom, even with law power, is hot to he con-
mended to the set builder who has only
ordinary shop equipment; amd it s pre-
sented here, not for emmlation, but as a
matter of curious interest.

HUGE RADIO PRODUCTION
R.\I)l() manufaeturers in 1929 produced

Just under $430,000,000 worth of cquip-
ment, if we lump phonographs with radio,
as the census burean doces. DBut the value
of radio material produced (and these are
factory costs) inereased about 70 per cent
over the firures of 1927, when the preceding
census of manufactures was taken.  That
of phonographs alone, on the contrary, was
more than cut in half; though combination
radio-phonograph instruments tripled.
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The Radio Craftsmen

(Cuntinued from page 676)

when the set happened to be tuned to the
wavelength of WTAM, Cleveland, How s
thisy
Grorcr Lawens,
Brewster, Ohio.

(This occurrence indicates that sonething
abont the receiver is free to vibrate, like the
driving it of the loud speaker.  Usnoadly
the laminations of the core of the audie
transforier are found to he  sufficiently
loose.  In a power transforiner, such a con-
dition canses hmg in an aedio transformer
carrying  considerable  signal  current, the
awdio frequencies are transmitted nechanie-
aHy to the chassis,

Oftentimes  the newspapers  report  that
radio programs are heard without the inter-
vention of a radio reeciver; hut seldom, if
ever, are sufficient details supplicd to ex-
plain the process of detection—Editor.)

A TONE CONTROL
Editor, Ramo-Crarr:

Just a word of appreciation to let you
know how much T like yvour magazine.  The
excellent articles on tone controls made a
hit with me. | especially like the artieles
showing varions stunts and kinks that your
readers send in and, for this reason, like it
hetter than any other radio magazine,

1 have tricd several of the tene control
hook-ups shown in the January and Febru-
ary numbers, inchuding the one shown in
Fig. 33, which lowered the piteh, all right,
but seemed to have but little effeet in raising
it. Ihe amplifier T have s very good on
the low notes, so T owanted to piteh it up
a hit for speceh. 1 finally hit upon the fol-
lowing stunt—a .006-f, condenser shunted
with a 100,000-0lun variable resistor, placed
in series in one of the speaker leads,  Of
course this tends to ent down vohime when
more resistanee is turned in but, for strong
signals, it works nicely and makes speeceh
often times much more intelligible by taking
any “fnzziness” out of sane,

The piteh of this layout ean be run np
fully as high as old-style phonograph records
and onoup to the “rotten” T wondering
if some foiks are not poing to be disap-
pointed with some of these tone controls on
the inarket, which only go down on the hass
in pliee of hoth wavs, Tt takes but little
condenser action across the line on my set
to bhecome objectionable althongh, of conrse,
if the transformers were higher-pitched 1
suppose they would stand more.

Janes S, Roweer,
Sionr City, lowa,

STRANGE LOCAL INTERFERENCE
Fditar, Ramo-Crarr:

As T amn going away from Detroit for a
few meonths, T thought it wonld be o good
thing to write you and ask vou to he kind
enotgh to solve my radin trouble,

T built o three-tube single-cirenit regen-
erative set, abont eleven years ago, which
seems to pive results on long distance cqual,
if not superior, to many sets selling for sev-
eral hundred dollars,

This sct, which was so carcfully construe-
ted iy the writer, is free from bady capacity
and, mereover, does not squeal. (Of eourse,

|
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THESE MONEY SAVING BARGAIINS ARE TYPICAL OF
THE MANY SENSATIONAL RADIO VALUES THAT WE
OFFER IN OUR MONTHLY BARGAIN BULLETINS. SEND
FOR YOUR FREE COPY NOW. USE COUPON BELOW.,

KOLSTER 245 Push-Pull POWER AMPLIFIER
and MATCHED KOLSTER DYNAMIC
SPEAKER

CAN BE USED WITH ANY TUNER

LIST PRICE, $98.00

ou ¥ €).95

Price Less Tubes
Original Factory Sealed Cartens

For rudio, phehographs, pubtic
address systems for lecture and
concert halls  and  small  awdls
tertums,  Jeprodures speech amd music with mamelows tldelits or tune.  The amplifier has iwoe tages using the
227 In the first and two 245 tubes in the pushepull stage with o 280 reetitier,  Kolster Dynamlc Speaker to
match, For 115 volts, ¢U-cycle altermaring «uprent.

KOLSTER ‘ GORDON
MAGNETIC Our Price TYPE “G” Our Price

CONE _ | PHONO-MOTOR _

= () | and TURNTABLE $990

SPEAKER $4— AC, llO-V., 60-Cycle N
List Price, $35.00 List Price, $30.00

FARRAND
DYNAMIC Our Price BOSCH Qur Price

SPEAKER . o
CHASSIS @59» CONE $350

'y — SPEAKER —
A.C, 110-V,, 60-Cycle

MISCELLANEOUS BARGAINS

Syrague Eleclrolytle Condenser .....cauivanaas $ .95 Brandes Phones L. ... iiiiassinassgronss 1.25
G Gl 500000000 000800000 0000a0 63600000000000 1.B0 Re'N Londpeaker 103 ... . .ouiuen o 425
Pereless ABC Power Transfonner .....veeeens 4.75 Atwaler Kent Replacement Transformer .. 1.50
Melofonle  Speakers ..o iiieencecanncnanonns 2.50 Sprague Mhbdget Condenser, 001 ., . ...... .. .08
Zenith  Power Trunsformer ........ A 2.95 AL 87 Condenser  13loc fteplacement .. 3.95
shlelel, t"ap and Dase ({set of 31 10 Majestic 18 Elimi Ienser Block 2.95
emrmlab Twin  DPotentiometer .50 Victor Resistor |, 85
Rolderlng Jron L, oieueeeoaana, 5 .60 Buldwlin Rival U'n 75
Antomatle Voltage Control ... .50 F. & H. cCaparity .75
Unlied  Eleetrie Moror amd Tuentable ........ 7.95 LC A, Resisinult _\ 5 . 108
lleo Power  Transformer ... cceeiinanass 2,95 Potter ': nfid, A8 jlenser ... .25
Condenser DBloek (Part No. N30y ..., 1.50 trosley L2 -Mfd, Ay - |.lii Catbletiser .. .25
Replacement  Condenser Mok .. .ooeae. All prices aro F.0.B. MNew York City, trnnlporntlun
ral All=Turpose  Condenser ., charges extra. Specify whether you desire shipment
[ Dynamle A PPower 330 \p N . 5 by Freight, Express or Parcel Pest. 209, cash must
\||l|lr ARC Power Transformers ,.... . accompany all orders, balanee C.D.D, Where full
¥. Kelford Shiehled Transforuer (ratlo 2. Ji 75 cash remittance is sent with order 2¢, discount may
\numm RIt tomplere o ieian i iiavoarianass .58 be deducted. All merchandise guaranteed to be
T-strand Copper Aerlal Wire ..o .16 exactly as represented.

General Filament Xwiteh

Yatley 2000-plon  Volum USE THIS COUPON AND RECEIVE

]...n...: 1 bbon “‘ OUR BARGAIN BULLETINS PACKED

Therdarsen  Powe FULL OF TREMENDOUS RADIO
226, 227, 243, BARGAINS.

Frost Twln Volume Contral .., . vevivenencnannn. .39 g —

t:aalll |I‘nk;ll“fl .\‘ovll(elx %g : wemee
“hy Twin Fleld and Sp, g . .

Freed-Flscmann 8-Point Switeh .00 e, .20 1 Bargaln Bulletln Coupon

Centrala Volume Centrol (Gomn and Juno.ohmr. .30 L)

PFreshinan 1ta-ket Weave T.R.F. Colls (et of 3) .30 @ RADIO CIRCULAR CD. RC-5

Freshman Output Transformer {ratlo -1 .30 8 225 Varick St., New York, N, Y.

Estension Uerd for llymamle Speaker (20 ft} .50 M

Ahpofbum Shiledds, per doz.  ...i.iiieiiiaas &7 Xeml me your bargaln bulleting free of charge.

Kurz Kaseh Port 0818 wuveruennes,onanrennnns .

Franklin Poewer Trans,, Type 171\ 1

Radiart Pewer Transformer, 1710 and 2 L

Victor Input and Outpnt k-l Tr 1 I RS B8 885600000 600054E80005000006000000000000

Cpmley  Dynacone  Speak <is [

Nosch  Speaker oo iiiieiiiiiaaaiean M

General  Replacement  Tranaforer ............ ydidress e

Tumont AR Bene Ny Ellminater .. ooevivean.. B TR e s e

Prumont 18evoll B Eliminator ... ..., . 1

Dumont Slent A Eliminator ............ [

Niewart-Wirner Rotary Snap Swlteh [ (80550 0008006000a080080 040080400 State.coivii,as

RADIO CIRCULAR CO. % omenx.
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Always conceded hest in the field of
supers, H, i*. L. now outdoes H, F. L.'s
previous best! The starting uew circuit—
the Hopkins Band Rejector System—now
brought to mechanical perfection A de-
gree of sensitivity heretofore imdreamed
of. Needlepoint  selectivity  with  stark
realism of reproduction.  Interierence
abolished!  Side-band cutting positively
climinated!  Tuning ease that is un-
canny—a child may operate it as efficiently
as the engineer! Absolute freedom from
any and all troubles. Enthralling tone
that beggars all attempt to describe, The
power of screen grid, the ascendency of
the super-heteridyne brought to its great-
est heights in the art!

Mail This Coupon

High Frequency Laboratories,
Dept. C344
3900 No. Claremont Ave., Chicago

|

|

|

|

Without cost or obligation to me, |
please send me vour new Brochure |
describing supers and the New 1932 |
FEI. 1. Mastertone. |
|

|

Name L. ittt
Address oo o e, :
City..ovvevina State.....viunnn |

H. F. L. Now Perfects

The Super-Sensitive Super-Selective

SUPER-HETERODYNE

WITH HOPKINS BAND REJECTOR SYSTEM

NEW 1932 MASTERTONE
Custom-built — Engineer-Tested

Custom-built in limited guantity with
watch-like precision. Each tested dor
hours on the air and certified as perfect
by an accomplished enginecr. For those
who demand the finer things but also
appreciate the necessity of good value.
Muaodest overhead, efficient operation, eco-
nomical, dircet distribution, bring this
masterpicee to the ultimate owner at an
amazingly low price,

Compact Console Model

Tn tuwe with the modern trend, the
New 1032 . F.I. Mastertone is com-
pact—the chassis only 10V,7x16147 with
81" high front panel.  Available in two
beautiful consoles—in  the latest smalt
compact designs.,

“WHAT to LOOK for in
A SUPER” FREE

Write now for this enlightening Bro-
chure. The coupon will bring it, gratis.
No salesman will call—you will not be
mnportuned to buy.  Write now and be
preparegt to purchase your new  super
with full knowledge of what to expect.

High Frequency l.aboratories

Dept. C344
3900 No. Claremont Ave., Chicago

BACK ISSUES OF

cents.

RADIO-CRAFT can still be had at the regular price of 25
If you are in need of any copies for reference or serv-
icing work, mail your order with remittance to RADIO-
CRAFT, 98 Park Place, New York City.
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it will squeal a little bit, like cvery other
set, when picking up a long-distance station
but this little bit of squealing will only last
one secord—that’s all)

This set will pick np as many as thirty
stations  ontside of Detroit, weather per-
mitting, and Mexico City will be brought to
Detroit with clearness and volume.  The
Spanish will be heard a block down street.

Now, to come to my troubles in the day-
time, while tnrning on locals, it is very mch
like an  anction Tverybody  from
everywhere seems to talk and sing at the
same time, T tried a wavetrap, but that
would not do any gowd. What do yon ad-
viser  Shortening my aerial, which is abont
120 fect, ineluding the lead-in?  Or an-
other variocoupler with fewer turns on the
primary? 1 have always thought that per-
haps the primary of my variocoupler dicd
not have enongh wire, from the moment the
change to the higher wavelength was made
by the Radio Commission.  Will the 180°
degree variveoupler, covering a wavelength
range of 175 to 650 weters, furnish a
remedy ?

I forgot to mention that all those faraway
stattons are picked up only after locals are
off the air—that is, after 12 o'clock pan.
I would like very mnch to clear up these
loeals, without speiling my leng-distance re-
ception, which is wonderful,

Pave Some,
4600 Guodwin Avenne,
Detroit, Michiyun.

(We are sure that Mr. Svide’s neighbors
will take an interest in his problems, if they
are at all inelined to radio distance work,
and will be plad to do what they can o
enable him to take his departure with his

room,

receiver in oo DX condition,  Will any
of onur Detroit readers help him ontz—
Editor.)

AN ALL-WAVE SET
Editor, Ramo-Craer:

I observe the dingram of my short-wave
set in the December issne (page 353), With
a coil of 50 turns of No. 22 wire on the
secondary, and 20 tarns of No. 28 on the
tickler, stations can be logged between 220
and 520 meters. By shunting the tuning
condenser with a 15-plate midgets and the
sct is as selective as the hest. Thus, with
thiree coils, T cover the entire scule of wave-
bands with perfect oscillation control and
good speaker volume.  The circuit is sen-
sitive, easy to adjust aud operate, and uses
very little enrrent.

M. I Avrasiraxo,
La Uwion, El Salvador, C. .

The Radlo Sextant

(Continued from poge 665)

mental difficulties, he is now refining the de-
sign of his instrument, to make it more con-
venient for use, as well as more versatile.
The inclusion of an “azimuth ring” will make
it possible also to measure bearings—that is,
angles along the horizon—and thus correct
('(HIIIHIHS errors.

The inventor has also devoted considerable
time to the problemt of visibility through
fogr, along the eourse of a ship or aireraft,
and  hopes to hove other interesting an-
nouncements to make later.

[
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SPECIAL FREQUENCY
TRANSMISSIONS

IN addition to transmitting, once a month,
a program of cwde signals on several
stundard frequencies, for the use of radio
workers ealibrating and checking their wave-
meters, the Bureau of Standards has under-
taken a program of special weekly trans-
missions on 60 meters (5,000 kilocyeles), on
which they invite reports from  listeners
who are in a position to make measurements.
It is desired to know how strongly the sig-
nals are received at various points at definite
hours, the ratio of fading to full strength,
and the length of the periods of fading,
between successive crests of full signal in-
tensity.

During November, the Bureau supervised
tests of the field strength of a [50-watt
transmitter, working on this frequency, over
the distance between Washington and Chi-
capo, A field intensity of about 100 micro-
volts per meter was maintained, in daylight,
up to about 400 wmiles from Washington; at
Chicago, 10 microvolts per meter at peak
was measurcd,  In the evening, the ficld
strength was cut to half and, at 8 p.m., it
was sometimes too low to measure, between
75 and 150 miles from Washington,  Fading
varied the signal strength in a ratio of
about 3 to 1.

The 5.000-ke. transmissions will be given
on the following Tuesdays, from 1:30 to
3:30 and from 8:00 to 10:00 pan,, Fastern
Standard Time: March 10, 24, 315 April 7,
14, 28; Mav 5, 12, 26; June 2, 9. 16, and 30,

The signal consists of a series of very
long dashes, prefaced for five minutes by
the station’s geperal call (*CQ de WWN™)
and an announcement of the frequeney, in
code, The call and frequeney announcement
will he repeated every ten minutes.  The
transmitter is erystal-controlled. and the ac-
curacy of these transmissions is even greater
than that of preceding standard-frequency
broadeasts, Tt is planned to increase the
power later.

The regular monthly  transmissions  will
be continued on the following schedule dur-
ingr the spring months, Thnes are Fastern
Standard; figures opposite each represent
the kilocyeles of the frequency trinsmitted:
Hour

and (Frequencies)

Minutes Mareh  April May  June
I.S.T. 20 20 20 g2
i0:00 550 1,600 1,000 550
10:12 600 1,800 Lito G600
10:24 TO0 2,000 1.800 700
10:36 800 2,100 5200 800
10:48 1.000 2,800 5,800 1,000
11:00 1,200 3200 6,400 1200
11:12 1,400 3,600 7000 1,400
11:24% 1,500 £,000 7,600 1,500

The first two minutes of each period are
devoted to the announcement of the sta-
tion and of the frequencey transmitted: four
minutes more to a serics of long dashes,
with the letters WWYV intervening; there
are then further announcements, and an
interval of fonr minutes while the trans-
mitter is being adjusted for the next fre-
queney.  Information on the proper nethod
of utilizing these signals is contained in
the Bureau's Letter Circular No, 280, which
may be obtained on application to The Bu-
reau of Standards, Washington, D. C.

RADIO.CRAFT 697

Hotel Directory of the Radio Trade

The hotels on this and opposite page
are patronized by the Radio Trade.
Make them your headquarters,

SINGLE ]S
ROOMS
with BATH?22°

WEEKLY RATES

SINGLE '82° Uup
DOUBLET16°° UP

GEO.TURKEL-MGR.

NEW

ENMORE HALL

145 EAST 23 ST. NewYork (ity

GYMNASI UML
SWIMMING POOL
Me SOCQIAL ACTIVITIES\
M P

SPACIOUS LOUNGES.

SPECIAL

00 ROOM-

CLUB HOTEL
ﬁu‘ Men & WOmﬂuJ

g e i

"SOUTH OF THE

) MASON-DIXON LINE"
Lt is but another way of saying
- "Hospitality”

HOTEL LUDY
South Carolina Avenue at the Boardwalk
Atlantic City's Newest Centrally Located Fireproof Hotel
IS South of the Mason-Dixon Line
Its RATES are as PLEASING as its hospitality
$5 up Daily — American Plan — $30 up Weekly
$2.50 up Daily — European Plan
Fireproof Garage Attached
R. B. LUDY, M.D.

The HOTEL

www americanradiohistorv- com
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CLASSIFIED ADVERTISEMENTS

section are inserted
mwl address cach

Advertisements in this
insertion—name, ipitial

at
i . cotnt as .
classitied advertisements unless placed by a recognized advertising agency.

word for each
accompany all
No less than

of ten cents
word.  Cash

the

cost
one

per
should

ten words are aceepted.  Advertising for the June issne shonld bhe received not later than
April 7th.
DETECTIVES FORMULAS
DETECTIVES Earn Big Money. Excellent oppor- N B N B .
tunity. _ Experience Enneccs)sary.‘ pa",.;cﬂ a:, MAKE AND SELL your mvn_p_ruducts. We will
Free. Write, George Wagner, 2190B Broadway, furnish you any formulas. Write for our litera-
- PERSONAL - ture. ('he{nicn] Institute, 191 Park Place, New
DU etah ki tork, N. Y.
ESCAPE fronfx your \l\onely existence! Valuable : ’_'.°'
information  free. ‘rite today!  Box 128-Mf,
Tiffin, Ohio. - RADIO
MISCELLANEOUS

MANUFACTURER WANTS OUANTITY PRICE
ACCURATE OQUARTZ CRVSTALR  In reply

give all information in first letter.  We want quartz
crystals 175 ke., ground to an accuracy of plus or
minus 5%. (uote price in 1,000, 5,000 apd 10,000
lots, giving dcfinite delivery schedule after order
tias heen received.  Give also ontline present pos-
sible daily prodnction and indicate how rapidly it
 be increased.  Reply 10O, Box 5424, West
ia, Pa.

The Home Hotel
of New York

Homelike in service,
appointments end lo-
cation . .. away from
noise and congestion,
yet but ¢ few minutes
from Times Square. ..
garage facilities for
tourists.

Room and Bath from
$3 single $4 doutie

500 Rooms

Home folks will
like this hotel

HOTEL

BRETTON HALL

BROADWAY at 86th ST.
NEW YORK ==Fx

AN ADDRESS OF DiISTINCTION"

*The Crossroads
of a Nation”’

THE logical meeting place of
those who appreciate the
superlative in foods . . . ele-
gance in accommodations.
THE DRAKE Travel Bureau
helps relieve you of travel
detail. Rates begin at $5 per
day. Permanent Sustes at
Special Discounts.

THE

DRAKE

HOTEL, CHICAGO

Under Blackstons Management

SERVIICE MEN, ATTEXNTIOX ~— Speakers re-
wound, magnetized, repaired, $2.00 to $2.75. Com.
plete Power Pack Service—Transformers rewound,
condenser blocks repaired, resistors duplicated.
Guaranteed. Clark Brothers Radio Co.,, Albia,

lowa.

RESISTANCES, Condensers, Transformmers, Choke
Coils, ete. Write for sensational low price list.

Bronx \Wholesale Radio Company, 5 West Tre-
mont Avenue, New York.

'WELCOME
NEW YORK and

317 ST.a~ 7™ AVE,
opposite PENNA.R.R.STATION
o '-5

{a®

1200 Rooms each
with Bath, Servi-
| dor and Circulat-
ing lce Water.
also Radio
Provisions

wWww.americanradiohistorv.com
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Review of Recent
Radio Books

CONQUEROR OF SPACK—The life of
Lee de Forest. By Georgette Carneal.
51, x 814 inches, 286 pages. Published by
Horace Liveright, New York, Price 583,00,
Diring the past few vears, the type of biography

which is devoted to picturesque expression of per-
sonality has reached its greatest vogue: almost re
placing the novel as a means of “psychological
escape.” This liography of Dr. de Forest, one of
the most colorful. as well as most important figures
in the development of modern scientific amd engi-
neering methods, is not in the least dry. It is in-
tensely human, and it describes a strenuous career.,
Whether or not the amlitions youth who read it will
decide that it is better to be a moderately successful
business man than a great inventor. is another story.
Iiut after all, inventors and discoverers, the pocts
of science, are horn, not made; and it is to be
doubted that the hero of this bovk would exchange
his life's experieuce with all its ups and dewns,
and his international reputation, for that of a much
more prosaic, though lucrative career.

The story is written for the public, not for
technicians: though it contains the story of the
development of “wireless.” radio and the talking
movies. It closes with the note, which the “Father
of Radio” has prophetically sounded, that radio
must find worthier ends than that to which broad.
casting is today so often put, aml in the cone
fidence that ralic will do so, in the field of in-
ternational relations.

It is to be hoped that some typographical crrors
may be eliminated in subsequent editions.

PHOTOCTLLS AND THEIR APPLICA-
TION; by V. K. Zworvkin and E. D.
Wilson: xi, 209 pages, cloth, 531, x 7%
inches, 98 illustrations, tables, and formu-
las. T'ublished hy John Wiley & Son, Ine,
New York, Price »2.50.

Any person who is at all iuterested in one of
the numerous fields connected with photo-electricity
will find in this hook a remarkably complete source
of information, hoth historical and technical. The
authors have spent much time in correlating the
scientine discoveries that resulted in the present
photoelectric cell. with its varied applications, and
in detailing the facts concerning the various types
of photo devices.

The first two chapters alone, covering the his.
torical background aud the general theories  of
radiant energy awd photo-emissive effects, are suffi-
cient to make the hook a valuable asset to most
experimenters’ libraries.  Iu the first, a chrono
logical description of the discovery of photo-emivsion
and the steps that followed in its development, are
given. Numerons references to scientific periodicals
are included, for the use of readers desiring more
detailed accounts of any of the steps.

Other chapters cover the mechanical construction
of different types of photo-cells (inclnding the cen-
tral-anode and the central-cathode types) and the
effect of using (itlcrent inert gases in the envel-
opes; the best cells for visible-light rays aud for
infra-red or ultra-violet rays: the comparative offi-
ciency of the varions types of cells; a description
of the construction and the nse of other photo-
electric devices (such as the sclenium or pbuto-
resistive cell and the photo-voltaic ceil); the prac-
tical application of photo-electricity to the talking
movie industry, to television nd other commercial
uses: and a myriad of other suhjects connected
with the design and application of photo-clectric
equipment,

The lLook is written in a clear style that will
please even a literary epicure, and considering the
amount of useful information squeezed between the
covers, it is remarkally compact.

I'ussibly the only criticism that could he offered
would be that too little space is devoted to the
present commercially-availalle photo-electric cells and
devices,  .\s there is a notable lack of readily-
available information, regarding the characteristics
and recommended nees of the present cells, a book
on this subject would te improved by the addition
of such commercial data. However, this is a de-
Latable vitwpoint awd certainly, this book should
have a place on every eaperimenter’s  booksheli.

[CSARA L]
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SHORT WAVES, by Charles R. Leutz and
Robert B. Gable: 381 pages, 6 x 9 inches,
cloth, profusely illustrated.  Published by
. R. Leutz, Mtoona, Pa. Price $3.00
The first impnlse, hefore opening this hook, is to

comment that it is a weighty onc: the guality of
paper used, fur the purpose of sbtaining the clearest
photegraphic reproductions, i unusnal.  The work
itself  will he read with interest ly  any  radio
fam: it is not what is commonly ealled  technical,
although it goes thoroughly into all the manifestas
tiems of short waves, aml gives the circunits of many
pieces of apparatus which it ilustrates. [t is the
first work of its kind to collect, from many sources,
all the short-wave aspeets of radio and to bring
them tugether for ready consultation.  The listory
of short-wave theory and techuique, the phenomena
of shart-wave propagation, emmmerveial work, ship,
shore, and aireraft eyuijouent, short-wine antennas,
broadeast reception on short waves, medieal work
with  high frequencies, aml  amateur  shortowave
uperativn are covered: a liberal chapter is devated
to televisiun,

“1t is surprising™ say the authars, speaking of
the survey which they comducted befure the prepara
tion of the hook, “that nany of the leading radio
engincers, while intensely interested in short-wave
research, had not conducted any  original investi-
gations.  In other words, the present developments
attained have been the result of work by a relatively
small number of organizations and individuals.”
Vmong the latter, it may Dbe observed, are the
anthors of Shert [l'eves. Mt lLeatz has lwen a
pioneer in the development of short-wave receivers,
since the days when short-wave listening was 2
holhy of the very few: aml Mr. Gable has Leen
a worker for many years in long-distance reception
sturdy, as well as in broadeast work,

The work has covered its rapidly changing field
right up te the date of publication. [t is not only
interesting to read, but will he viduable for future
reference; as much material has hbeen  collected
here which is not elsewhere conveniently available.

TIIE RADIO AMATEUR'S ITANDBOOK.
A Manual of Amateur Shert-Wave Radio-
telegraphic Communieation, vii, 216 pp,
617, x 8V, inches, illustrated; paper covers,
Pullished by the American Radie Relay
League, llartford, Conn.  Price $1.00,
pastpaid.

This, the seventh edition of thiv well-known work,
hrings its circulation to well aver the humdred
thousand mark. For more than fonr years it has
heen the guide of the great ““ham’ family; and the
latest  issue will replace those which have heen
warn out in daily and nightly serviee.

While the contents, dealing with amateur trans-
mission, reception and traffic prohlems, can not be
sumpiarized Dhriefly to show the additions to pre-
viens matter, the hook has heen increased to the
extent of seventeen pages in the thorough revision
which brings it up to the close of 1930, The ap-
pearance is highly improved by the use of more
legible type: and the [fandbook in every way is
worthy of its publishers. FEven the short-wave
broadeast fan who is not  interested in amatenr
transmission, ar even eole reception, will find its
pages interesting  amd  valuable; no  transmitting
amatenr needs to Le told more than that this is the
Laest and  uptodate edition of  this  convenient
manual.

RADIO  SERVICE  MAN'S HHANDY-
BOOK, with Addenda Data Sheets:; 160
P and supplemental graphs, 9x12 inches,
toose-leaf Aexible cover. Tlnstrated. Pub-
lished hy  Gernsback  Publications, Ine,
New York City. Price $2.00,
1t is nat so much to know the law, as to know

where to find it,”” said o great lawyer.  For the

riulio Service Man. thanks to the many guides in
his work which are hecoming available, it is now
mure of a problem to keep wnder his hand the
information which he requires daily.  Many Service

Men have expewded much time and ingenuity in

making home-made filing systems, ta which, how-

cver, pullished data are not always readily adaptable.

This  Handybook, **Volume One,” contains a
wealth of material on the peculiarities of commer-
cial radio apparatus, on test methads and test
cquipment, service kinks and hints, ete, all ine
dexed for ready reference. In addition, the loose.

RADIO-CRAFT
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Hotel Directory of the Radio Trade

"r

Around the corner from the

Little Church around the Corner

HOTEL SEVILLE

MADISON AVENUE
& 29th Street

New York City

A hotel of distinction and comfort,
within walking distance of shopping
and amusement centers. Five minutes
from Times Square, Pennsylvania Sta-
tion and Grand Central Terminal.

Room & 3.00 Per

and Bath

Convenient to all
points of interest

Day Up

- BARN
52

WEST 8"§$T.
NEW YORN CITYy

Old-fashioned homestead dinners
with dance music, served from
5 until 9:30 P.M.

$1 by gosh!

Later on, rural entertainment in a
rustic setting, square dances, cider,
n’ everythin’ till curfew!
Meetthe3GeorgiaCrackers
ANNIE, JUDY, ZEKE

For Reservations Phone Spring 7-4348

**A fast, furlovs shows. Something gofng on every second "
-Niek Kennym, Radlo Editor, Daity Mirror

““The gooficst plave n towrn; really grt a kick out of U * Phone

SEVENTH AV

SourH
NEW YORK CITY

For Reservations

Louls 8obol, Evening Graphie Sprin g 7-9299

|
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Over the Mountains

Think ofitt FIVE HUNDRED FIFTY-NINE MILES over

h i country burning only N GAILLONS
SOLINIZL TInagine more than FIFTY MILES To THE
ON, That is what the WHIRLWIND CARBURETING
ICE does for D. R, Gilhert, encugh of a saving on fjust
enctrip to more than pay the cost of the Whirlwind.

THE WHIRLWIND SAVES MOTORISTS
Miuions OF Dottars YEARLY

Whirlwind users, reporting the results of their tests, are anazed at
the results they are getting. Leticrs keeP sircaming into the office
telllng of mileages all the wav from 22 to 59 niiles on a gallon, re-
sulting in a saving of from 25% to 50% in gas bills alene.

Mark A. Fstes writes, *'{ was making 17 miles to the gallon on my
Pontiac Conpe.  Tonlay, with the Whirlwind, 1 am making 35 5-10
miles 10 the gallon.”

P. P. Goerzen writes: “34+6-10 nifles with the Whirlwind, or a yain
of 21 miles to the gallan.”

J. Tuipt “The Whirlwind Increased the mileage on our Ford

truck from 12 to 26 miles 10 gallon and 5% in speed.”

Car owners all over 1the world are saving nioney every iay with
the Whirluind, besides having better operating molors. Think what
this incans on your own car. Figure up yoursavings—enoughfora
radie—a bank account—added pleasures. Why Jet the (4l Come
panies profit by your wastet Find out about this amazing little
device that will pay for itseli every few weeks.

FITS ALL CARS
In Just a few minutes the Whirlwind can be installed on any make
of car, truvk or traciof. 1t's actually less work than changing your
wil, or putling water in your battery. No drilling, tapping or
chanyes of any hind necessary. Itis guarantees to work perfectly
on any make of car, truck or tractor, large or small, new muwdel on
old model. The more you drive the more you will save.
SALESMEN AND DISTVRIBUTORS WANTED TO
MAKE UP TO $100.00 A WEEK AND MORE
Whitlwlnd men are ntaking Dig profits subplying thls fast
selling device that cur owacrs cannot affurd to be withoul,
Quod territory Is still open.  Free sample offer 1o workers,
Full particulars sent on request. Just check the coupon,
GUARANTEE

No matter what kTnd of & car you have:-no matter how big & gan eater
1 i8--The *"hiflwind will save you money, We absolutely guarantess
hat the Whirlwind will mofe than save its cost in gasoline slene within
thirty daye, ur the trisl witl cost you pothing. We invits = u to test i
at vur r and gipenve. You are to be the sole judgo.

EREGRAN N D FREE TRIAL COUPON 8 asssw
Whirlwind Mfg. Co., Dept. 515-A, Sta. C.. Milwaukee Wit
Gentlemen: You may aend me (full partleulars of your
Whirlwind Carbareting devlre and tell me how I can ert

ohe free. This does not obligate me In any way whatever,
NAME ..
ADDRESS
CITY crees
COUNTY....covnannns STATE.coevveereaen

{J Cheek here if you are interested in full or part time
sajesman_positlon,

g the Craters A
i“ [hE HOOH .r,..-'f-f
Astronomical and Terrestriald See

TELESCOPE Landscapes,

Ouwn a genuine Sstrnmer's o:lez'éNsl:::‘Essl

Telestope Mee thousdnds

of miles away Make 30 TIM.ES
wutl. Moan, 'lanets, Dlameter 2 liches, Special
Blars  seent next friction @lustment fur fo-

cusing.  Adjustahle hracket
and «lamp tan he fastened
ta chair, fence. bramh, ete.

deor neighbors.

Hours of fun Finest material,  WIIL last
vlew seenery, a llfecin .
hathing beautles, Five Days’ Free Trial

o

. Ereat [ur trips.voyages Rush onlv $1. 0 now  Pay
Made ke tclescobes W g, 100 ($2 95 nlus postugel.
paeel in obsenatories.

when Dostinan delfrers, Keep

Gerding wrote, “"Moun 5 days. I mot deligbted,
sweinad 10 yax ds return telesrope amd money
Ay will he refunded.

EARN $I10 A DAY

Charge 25¢ to look at moon Y-402

ept.
220 E. 3d St. Cincinnati, O,

AN

Ilte of your

coat and vem with corfectly

matched pants. 100,000 patterns. s

Exel¥ pair hand tailored to your measure; .
no *‘readymades.’* Our maich sent FREE for
yuur O, Ks. h;(ure uan(= nrle"l\nalle, l"'lt t::nr-
anteed. end Rlece of cloth or ves
SUPERIOR MATCH PANTS COMPAN

115 8o. Dearborn Street. Dept. 530. Ch

I ROLL.O SF;EOIALTY co..

Double the

We Wind SOMETHING DIFFERERT
» . .
Blow /1| MysteryCigar Lighter
-

Gy Make Big Money
Showlng this Selentlfic Marvel to_ Men.

New Principle of lgnition. What Makes

) It Light? No Flint or Friction. All

| Guaranteed. Sample with Rales Plan. 23e.

| Rample Gold, Siher or Chromium Plated,

$1.00, Agents, Write for Proposition.
NEwW METHOD MFG. CO.
Desk SF-5, New Method Bide., Bradferd, Pa.
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leaf character of the hook permits the Service Man
to ntake his own notes, or to cut out and paste up
servicing articles from any source, indexing them
in the spaces left in the proper classifications.
Graph paper of good quality is provided, and
especially suited to making records of tests of the
performance of receivers. speakers, etc.  Ciher
standard loose-leaf sheets may e inserted where
desired.

To judge from the freyuent suggestions re-
ceived hy Rap1o-Urart, as to Nervice Men's filing
methods, this bouk should De exactly what the
systematic and  studions worker regunires daily,

PRACTICATL RADIO REPAIRING
THINTS, by John F. Rider: xxi, 262 pages,
6 x 9 inches, cloth.  Poblished by Radio
Treatise Co, New York, Price $2.00,
‘This work is so salidly filled with condensed serv-
ice information that it is difficuit to give an adeqguate
wlea of its contents in a few paragraphs; the twelve
solil pages of index would do se more readily.
The lwok has over 200 illustrations. largely in the
farm of circuit dagrams, twenty-two pages of
handy.reference talles, in addition to those scat-
tered through the book. The work itself, Lowever,
is not mathematical in its conutents, which are, as
the title states, devoted almost entirely to practical
cansideration of the problems encountered in mod-
ern  servicing, the methods of finding ont most
expeditiously where trouble lies, aml the procedure
required for the correction of these faults. The
wark Delongs in a handy place beside the work:
wnch of any Service Man; it is hanl to innagine
one tither so0 new or so experienced that he can-
not find valuable material in its pages.

TITIS TIHING CALLED BROADCAST-
ING. By Alfred No Goldsiith and Aus-
tin C. Lescarboura. 5% x 8%, inches, xi,
362 pp, 20 halftone illustrations.  Pub-
lished by Henry Holt & Co, New York.
Price ®3.50.

The co-authors of this work are entitled to speak
with authority on the development of broadeasting.
They *do not claim to have prepared a reference
work on the technical progress of radin,” though
none are letter fitted for the task; they distinctly
disavow the intention of allatting the Apple of
Driscord to the true originator, of radio as the
pmblic understands it.  This work is, however, the
history of the develapment of radio from its first
invasion of the field of telephony (and we miss the
story which Mr. Lescarboura has told some radio
gatherings. about the first “fan response” in radio
history; however, it is probable that studio cenwor:
ship would not pass it) until the present day, when
television is about to join bromleast receptiom in
every home.

The work will effect the preservation of the
ecarly history of radie’s entrance inte the life of
a nation; which future gencrations trying to resur-
reet our times will find invaluable, for its memo-
ries of the “pre.recording” age. It {s filled with
personal recollections, dJdeseriptions of events and
incildents over a period of many years, tolid in a
very pleasant fashion; and mnoch other material
which everyoue interested in radio or in hroadeast-
ing as a husiness. or as a means of advertisement
shauld have at hand. Tts value as a work of ref.
erence would have much been enhanced hy an index,
which, undoubtedly. will be later supnlied.

In descrihing the rise and fall of the ralio parts
industry the authors declare that “miillivns of dol-
lars were expended in this direction which might
Ixtter have heen invested in sound industrial prog.
ress.””  This is a wviewpoint, holdly stateil. which
nmst nevertheless he read in the light of the back-
ground of the hook and the affiliations of its authors.

It is trne that. for most people, the enjoyment
of a radio program. or of any mnsic. is a fmancially
unprofitalle luxury. A radio set does not earn
maney, as «does a savings-bank account; yet there
are tines, as economists may point ont, when the
expenditure of millions of dollars hy the public
is preferable to “‘conditions hasically sound.”

Home set luilding lacked. perhaps, some of the
“efficiency’” of mass production; but the former was
the ladder by which radio manufacture climhed to
its prescnt eminence and to which, in classical
manner, the industry has turned its haeck.

And while. as the authors say ““the practice blew
np; the public was through: the dealer was through”
—there is no doult that many thousands still cher-
ish the set-building hobby, and spend money upon
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it; and that a new generation of set-building ama-
tenrs is succeeding the old.

One thing further: “The radio set manufacturer
is nmder a certain obligation to see that the radin
Imyer obtains satisfactory radio entertainment. s¢
far as the normal performance of the receiver it
concerned.  Thus the owner is assured that he will
not be Imying a possible radio orphan when he luys
a reliable make of receiver. .And so we have the
modern radio set. built ingeniously, sold efficiently,
amd serciced conscientionsly.” The two words. clos.
ing this quotation are, as the majority of our
readers  will agree. the appropriate climax of o
chapter on "Radio Nets by the Million.”

WIRELESS CIIART OF THE WORLD.
33 x 45 inches, in colors, Published by
the Seandinavian Shipping Gazette, Copen-
hagen, Denmark; Kelvin & Wilfred (.

White, DBoston and New York., Price

=350,

While this big map is intended for maritime
purpuses. and ot Dbroadeast mnotations, it wonld

furnish the amateur and the DX fan with a splendid
wall decoration. Al coast radio stations, compass
and Dbeacon stations are shown on this **Mercator's
projection’”; which is invaluable for ship’s operators,
and especially attractive for the short-wave wurker.

VOLUME CONTROL IN
AIRCRAFT SETS
AL"I‘()M.\'I'](‘ valume control has recently

heen developed for use on receiving ap-
paratus for the visual type aviation beacon,
which relieves the pilot of volume control
nmanipulation,  This deviee has been in con-
tinuous use on the experimental plane of the
Bureau of Aeronautics for several months
and has demonstrated its convenience and
efficieney in several ways.

In the course of a flight on an air route
provided with radio range-beacon facilities,
the shortening of the distanee between the
airplane and the bexcon station causes the
signal intensity to increase five-thousand
fold.  This variation is likely to prove
troublesome, particularly when following the
radio conrse within the last ten to fifteen
miles of the bheacon station, where the sipe-
nal  strength is  changing  most  rapidly.
Since the range-beacon is to aid in dirccting
the plane to its landing place, the new in-
vention s especially valuable in the dast
few aminutes of flight.

2 Become a Reporter!

I'housands of opportunities for young
men 16 enter the Newspapers nelil
Vascinating work. You will mcet -
teresting people; interview celebrities.
A famous New York reporter with
twenty years of practical experience
has written a whole course of jour
nalism and reporting in six casv les.
sons. He shows you the short-cut to
success. He tells you what to do and what not to «lo,

to become a successful reporter.  Send today for
the “PRACTICAL COURSE IN OURNAL.
ISAL” by Henry John Brockmeyer of The New

York Evening Post. Just drop us a Postal Card—
10 necd to send money. We will mail you the
whole set of six books and you pay the Postman
$3.00 plus a few cents for postage. No mure to

oay. Money absolutely refunded if not satisiied.
PRE g §$ GUILD -
16E Murray Street

Dept. D-531

New York

ss 000 WILL BE PAIO TOD
v ANYONE WHO
PROVES THAT THIS IS
not the actual photo of myself
showing my superb physique
and how the Ross System has
increased my own helght to
8 ft. 3 3-4 fnches. Hundreds
of Testimonials, ('lients up
to 45 years old Rain from 1 to  First In 907
6 inches In & few weeks!® First To-day

No Aoppliances—No Druas—No Dietina. ROSS
SYSTEM NEVER FAILS. Feo Ten Dailars Com.
-latlo. tC«-mwim-ln‘:" 'l‘est'lmm;y and Pam(iularq 5
cents stamps,  “Allow time for retirn mabls arross
the Atlantie.”” G. MALCOLM ROSS. Melsht Specialist
Scarberough, England, (F. 0. Bex 15). '° pectalint.
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NOTHING IN RADIO EVER APPROACHED THESE VALUES!

SONCRA! Known everywhere as QUALITY Radio. Now offered to you in LIMITED QUANTITY at Prices LESS than the Ac.

tual cost to manufacture. A rea

These  Sonora Chassiz are of
the very litest design and con-
striction—8ereen  Grid — 245
I'ush I'nll Amplification, Total-
Iy «=hiclded, inttleship Con-
struetion, with aversized trans-
formers and condensers assur-
ing tong, faithful performunge.
Chassis  teasures 21 in, long,
s in. wide and 8 in, high,
NOTE: Do not confuse this
genuine  Sonora built  Radio
chassiz with similat type mod-
els offered clsewhere,

SONORA Model A3l SONORA Model B31

7 TUBES—3 SCREEN GRIDS 8 TUBES—4 SCREEN GRIDS

Uses: ouU
3—224, 1—227,

2--245 & 1—280 Tubes

Sonors

Here ix A truly fine ampbifier

astonishing faithfulness and realism. Constructed of the high- | 4, ed §< obtained, using this as 1 PHONOGRAPH AMPLIFIER

ext quality parts, to give jong life and the finest performance, - —_
PHONOGRAPH AND RADIO INPUT A;gE‘L&IICERITDDRESS AMPLIFIER SYSTEM-—RADIO TUNER

The Concert Powet Amplitier supremely efficieut for veprodoe-

tion  of phonograph  records,
Operiation requires: Two x 245

tube, and one X280 Rectifier tube. GEILTTR G

Vahe " $85000

R.C.A. MAGNETIC
CHASSIS

Thiz  chassis Iz the
illentical one wsed in
the KO0 Model 100A
andl 10018 Speakers,
which list for as high
as $35,  Nole bmnlt-in
Cutput Transformer

thi. enables the speaker
o be osed witls volt-
age  applied 1o it as
high #+ GOO voltz, with-
aut any Irace of aifs-
tortlon, ratlling - or
blasting, Equibbed with
generous over-sized
Magnets, The thirk
armature s aeeurately
centered. The sturdy
metal frame is lined
with a speeial fabric.
sreatly  improving  the
acoustle properties of
thiz ~ensational spesk-
er'  Note the eorru-
gated surface of the
cone. an exelusive fea-
ture—enhanees  perfeet
tonal leproduction qualities eonsiderably,

97 di ter, 4
533'.’h. made: outside - dinmeter advintage of this offer now! ;gg; :§8 55.'33 gg
Heavy Duty Model X280 75 UXI20 3
25 : 6 A B ou
Our Net Price . OUR PRICE 2' \ '

PRICE

dy market awaits your sale of these famous sets.

3

RADIO CHASSIS
WITH MATCHED
ELECTRO DYNAMIC
SPEAKER

LATEST MODELS
SCREEN GRID
45's IN PUSH PULL

R .50 Uses: OUR 2 .50

4—224, 1.22
Net PRICE Net
2-—-245 & 1—280 Tubes

__—Superﬁ 5 d 5 ~ Push Pull
Power 4 all 2 Amplifiers

And “A-B-C"” Power Supply

SONORA CONCERT

Power Amplifier |

2 STAGE
245 Push Pull
With “ABC” Supply
POWERFUL

SONORA
AUDITORIUM
Theatre Amplifier

2 STAGE
250 Push Pull
With “ABC” Supply
prve Enormous Volume
. : QUALITY OF REPRODUCTION IS AS NEAR I'ERFECT ANIY
Faithful Reproduction l.lIl';l':\-LllKl-} \\l I'HNSI}’,I,E! ITS POSSIBILITIES (I‘AE.\' B
) ; SUMMED TP IN THRER WORDS: APSOLUTELY DISTOR-
affording  volume galore with | )N 58s VOLUME! The full beneft of the 450 volts pro-

Self-contained unit. Supplies all necessary A, B
and G power to its own tubes. Operation requires two  type

ulio progrinns il speeches, -9 . Y . 0 5 Ty
Power Tubes, one Y227 AC X230 power tubes, oie Y227 A C. tube, and two type X2»l

e 2250 Ut §145.00 i 29-50

ISN'T THIS WHAT YOU'VE
NATHAN[EL BALDW[N
BEEN WANTING?
At Last A Real Noise Ellld Hum DYNAMIC D.C. SPEAKER
iminator

The ldeal speaker for
cabinet  instablatton.
Baldwin Quality

built 10 Bualidwin bigh
standards, which have
been  responsihite for
Baliwin  worll widle
leadership super
lor tohe dual ity
Diameter ®  inches,
depth 7 inches. Fielid
re-lstance  of 2500
ohms.  This dynamic

No More &= speaker can be used

Hum-m! with O tecelvers

that are equipped 10

A5 et suphly the 8" cur

orT LW N USELISSS SERVICE rent 1o speaker fleld.

CALLS: You will tind this article to be .

o money-saver, as_ well as a mohey- Our Net Price $4 95

niaker, for yow. ‘The majority of your —_

service-calls are due to line-noises. How BARGA[NS IN TUBES

much tiime and materiad has been wiasted

by your he-r\'m--lwlmll“lult miking Regular SILVER SHIELD or PAR Vacuum Tubes—
spedt inl apparius ta et down tine - 100 per cent. replacement within three months provided
Noises? Now a simple installation of the they still Hght.

SMANEM FILTIERADT and your troubles X201A $0.35 X281 $1.05
are over. Works on all enrrents—aAuto- X226 40 X250 1,25

.M:'!f' :l”e':n matic—Requires no _adjustiments—=Take Y27 .50 X210 1,25

NO LESS THAN YEN TUBE5 SOLD A
Net Net ON T

All offers are F.0.B. New York, and sublect to prior sale.
Terms: A deposit of 209 s requlred with every order.
Balance may be paid on delivery.
amount is sent with order.

a7 DO NOT WRITE FOR CATALOG!

GRENPARK CO., Dept. RC 245 Greenwich Street, New York, N.Y.
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The Modet PR-3FS Short-Wave Con-
verter that is, in fact, an all-wave con-
verter, as it cnables also the reception
of broadcast frequencies. The range is
25 to 600 meters, so you are sure to
cover the television band, too.

The new Hammarlund Junior Midline

Short-Wave Condenser, capacity .0002
mfd. The rotor Plates turn in a diam-
eter of only 2 inches, while the total
frame depth is only 134 inches. So this
is an extremely compact condenser, made
by one of the foremost condenser manu-
facturers in the world. It is our Model
No. PR-H-20, mude specially for us.

RADIO WORLD.
145 West 45th St,, New York, N. Y.
Enclosed please find:
812,00 for two years’ sulseription (101 1ssues) for

Rablo Woltldy at tbe regular rate. Flease seld
as a4 premfum all parts to halld the SharewWave

t erier.  ehnding  filanwent  transformer  aml
Shaxi-lneh  caldoet,.  but  not  Incdwding  tubes.
This is your Muwlel PR-IFS.

[0%6.00 fur ont year's subserintion (52 ssnes) for
Rabio WORLIL  Please send the Short-Wave
vall Khr as a npremijum, your muulel PR-AK-1.
cansisting of three phig-in colls and
coeptaede,

[7$3.00 for rix menths’ duhseription (28 fssues).
Flease send the liammartund Condenscr, PR-11-20.

buase le-

—-—.-..———-_-_._--————————-—__‘

O | D -

 SHORT WAVES with a Converter!

ITH high-gain radio frequency amplifiers characterizing experimenters’ broadcast

receivers today, and audio amplification remarkably faithful. it is convenicnt,

economical and easy to tune in short waves and television with a converter. In

that way you us¢c your cntire broadcast recciver just as it is, and besides the
television band, tune in other short waves. The range is 25 to 600 meters, when the
broadcast set is worked at a high frequency, around 1.500 ke.

The converter illustrated is model PR-3FS and has a filament transformer built in.
There are only four external connections to make, and one of these is to a positive B
voltage. 50 to 180 volts. taken from the receiver. If you have a screen grid set you may
take this voltage from the screen of a radio frequency tube, by looping the bared end of
the B plus lcad and slipping the screen prong of the tube through the loop before reinsert-
ing the tube in the set.

The converter uses three 227 tubes and plug-in coils of the tube base type.
an AC switch built in, but there is only onc tuning dial {at right).
the new Hammarlund Junior Midline of .0002 mfd. capacity.

There is
The condenser is

This short-wave converter has proved highly satisfactory, developing great sensitivity
and cnabling the penetration of great distances.
no squawking and no tricky tuning.

There are no body capacity, no squealing,

By all means provide vourself with the complete parts for this dandy converter, as
specified by Herman Bernard, the designer.

v v

THE newest condenser to come from the laboratories of the Hammarlund Manufac-
turing Co. is the Junior Midline. made especially for us. and designed for highest
grade short-wave performance. The capacity is .0002 mfd. and the midline tuning
characteristic prevails.  Single hole panel mount. in a 3{ -inch hole (with option of sub-
panel mounting by built-in brackets) : cnd stop provision at both cxtremes: rigid plate
assembly and the fine workmanship of Hammarlund mark this compact condenser. The
overall depth of the frame is 15, inches. while the rotor plates turn in a diameter of
only two inches. This condenser. our Model PR-H-20, is a superb product, in line with
the modern vogue of compact parts.

vV

RECISION short-wave plug-in coils. threc coils 10 a kit. not counting as a coil the
movable tickler, Used with .0002 mfd. for tuning, this kit of coils affords coverage
of from [5 to 160 meters. These coils are wound on 97% air dieleciric and are pre-
cision. de luxe products. A receptacle basc. on which the adjustable tickler is mounted. is
supplied with each cecil kit.  This kit is our Model No. PR-AK-1 and represents the
pinnacle of short-wave plug-in coil achievement. It is for short-wave receiver circuits.

vV

EXTRA-SPECIAL FREE OFFERS OF SUBSCRIPTION
PREMIUMS!

RADIO WORLD, now in its ninth year, is the first and only national radio weekly.
and publishes the latest. up-to-the-second news of circuits, both of kit types and of 1931
commercial reccivers. as well as news of happenings in the broadcasting field. Lists of
broadcast and short-wave stations, including television stations. arc published regularly.
You get your information weckly—which means quickly—and vou get it accurately, so
be sure to become or remain a subscriber for RADIO WORLD. We are able 1o offer now
premiums especially attractive to short-wave cxperimenters. and ash you to make your
choice from the parts offered on this page. \When ordering. picase use coupon.

‘The regular subscription rates arc: $0 10r one year, 52 issucs. onc cach week: $3 for
6 months, (26 weeks): $1.50 for three months, (13 weeks): $1 for 8 weeks: 15¢ per
single copy.

5%

Y

) - -
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If I's A
Replacement Part

SANGAMO QUALITY
AUDIO TRANSFORMERS

227 TYPE ONLY

But at a price which makes it worth
while for you to stock up while the
supply lasts. :

15¢ EACH 10c EACH

Lots of 50 $7.50 Lots of 100 $10.00
NO LESS THAN so TUBES SOLD

GUARANTEE:—All tubes packed in original manufac-

A type for every purpose.

Never sold at these prices before.

Cat . A
o

Ne. Type Description List LL turer’s cartons. Tubes guaranteed to light and play.
3560-—AN-—Straight Andio $6.00 NE FREE replacements within 5 days.
356 I—N—DPush-pull hiput 650/ PRICE

3563—1IN—Push-pull Output for 250 or 271

i ) §2.25 | FILTER CONDENSER BLOCKS

dynamie speaker

R e e FOR ALL STANDARD SETS

STANDARD VOLTAGE DIVIDERS, o o
FIXED RESISTANCES AND All Victor Sets
Mfds., working
[ voltage.
POWER ) Housed in  metal
can.
TRANSFORMERS .:'izu: 5% in. long,
X 5oim igh g
g?)t Se -“01‘19' Pricag i,n,m\\'i(lllé.g and 4
2550—. . Canto Series . Cat. No. 2709
A Gt 250 | FOR ALL STANDARD SETS AND Our Pri
Zist—liremer-Tully (1) BT 6-40 1.85 POWER AMPLIFIERS ur Irice
236i—Colonial (R) 32 AC 3.90 ) Cat. $1.75
m17—Crusicy (R) 30, 51, 33, 34, 40 Receiver, Model and Dese. No. Price
121, 42, 82, §04 ) 375 | Brandes, B-H—1,650 ol Part Cat.
2(;08——“011[:;:111 215, 5)} 15 & Hi gzg (tu}»pcd at 2,500, 506, L0 e Set Model Item No. No. Price
2570—karl () 21, 2 g and a4 separate 1,600 sec 3922 $0. i
3335 M 31 23, 55 6 395 | Crunley—5.000 ohin' vulinge ° Brandes g, 37 Filter Block o 5001 375
265i—liveready -Loseh  (0) 23 3.50 divider | 365 75 | ¢ ;'m bia-Kols oty ¢ wher 1 LU L)
2617—Fada (1) 25 3.75 | Lur), 31, 32—5,000 ohm volt- Oy - eolster, C-6 Filter Block 2.00
2a50—Franklin 210-230-281 . . 3.85 age divider 307 35 Evergady and Bosch 1028-29 :
2 [reed-Fisemann  (0) NR 70 ggg Frecd-Eisemann, 78, 7, 95 Filter Block o 2988 3.95
T e, 2n 5 & 1m 27 | S ot vlase diuc s | Eaph AT Eilter Biock 2008 399
d=—Ilvolster (R) K20, K21, 6IX 2.25 Freshman, all N models— Fra-eead-Eisemla;n \“i{r— Filter N
Bl Rolter 1S4 (210-250) 4.75 IS000 Uhn Voltage  di- Tlock o 5010 3.75
26h6—Kolster K20, . vider su63 .75 - 2 c i
3Gi0—Loftin-White 600, 2%. 214, 5  4.25 Freshiman, G10—6,560  ohins E::::m:: ?”5) (11'7'{0';”52?“‘ 5012 7.00
2634—Loftin & White (D), tapped at 1,100, 1,500, 1,460, eilar ook S8 G
215 Power Amplifier . _ 385 1.500, 1,000 3918 .75 Freshman N11 (250 tube) E
2572—DMidget sets using 224, 227, 245 General Motors, 16005—TPart Filter Tlock 5014 6.00
& 280 Tubes 2.85 14547, 9,372 ohms  tapped Kolster K-22, K-20, K-40 .
261—Pecrless Kylectron 2.25 at o 800, 5v, 1,863, 2,000, K-42. Filter Block ! 2803 2.5
2566—leerless (1) 20, 22, 60 cy. 3.50 1,500 . 3165 .80 | Columbia-Kolster 920, 1K-43 Filter = 20
2600-—-1"hilco all sets 3.90 Kolster, 6K—7,120 ohms tap- Block o \\\'G“.ﬂz(;A 2963 2.95
2351—R C A 17, 18, 33, 51 3.95 bed at 3,000, 220, 60, %40 4014 .85 | Kolster 6-H and K-5 Filte - :
-G A 33 | Kolster, "R-2iZ3%05 " ohs Block * M ute o515 275
2366—10 C , 62 - tapped at 3,300, 3,800, 55, I Filte x T09% =
2603 Sunora A-31, T-31 . a0 | gollig g 3300 380055, e s SRl Wiy Filler, Black = 5022 350
2615—Sonora with 600 V. C.T. 2—T%YV. Peerless, Courier model 22- Condenser Tiock 0 ha34 9805
1—2%\., and 1—15V. with 85V, 225,000 ohm  voltage di- Majeeti 1.‘.] o (F'l 1624 2805 2.50
tube g *hilea, 3865—1 resis 444 i6 DAL Gt ; ool Sy
2608—Sunora (O) 4-R, 2-RP, 25, ok 275 | Vhilvo, 3865-R resixior 4400 Malestic 245 Sets Filter Blnck 5028 395
2602—Sparton () Using 3V heaters 4.50 2,000 ’ ' U ,'3087 .80 aJ;‘Sﬁ:zr ml;‘ti‘(r B, Super B oo
2550 —8Bteinite (R) 261, 262 1.85 RC A, 18, 32 51—3,940 ohm Majestic Speeial Master B 2020 2,95
2662—Stromberg-Carlson (D) G641, 642  4.75 valtage  divider 2872 .30 L ‘llllr‘:u-‘k Master G070
2617 —Temple (1) 8-60, 8-80, 8-490 375 | Sparton, 110—%,000, tapped M tic Sliminat oy 322
2602—Thordarson T-3487 for Sparton st 2,000 3076 .80 ajestic A Fliminator 5031 3.75
600, 5, 5, 3V 450 | gtewart-Warner—s,000 olims Peerless Al Couricr Sets =
2558—Victor using 245's 2.75 tapped  at 3,500, 3,500, Filter  Block ) 2855 1.50
2664—Zenith 33, 34, 35, 35A 2.95 2,500 3873 .40 | R € A 18, 33, 51 Filter
2527—Zenlth 0,11, 12 5.00 | silver-Marshall, 855 — 11,350 Block . 8333 2710 1.50
— ohm volt, divider 3164 1.00 [ R C A 41 Filter Block 5033 4,25
R.C.A. VICTOR UNCASED Vietor, R-32, R-42, RE-45 RCA 17 Filter Rlock 8280 2714 4.95
CONDENSER and RE-75 — vultage di- R C A 44, 46 Filter Block 2711 4.50
viders 3170 .90 R C A 60 TFilter Block §346 2726 4.95
100 VOLTS D.C. Stromberg-Carlson, 10 and R C A 62 Filter Rlock 2659 5,95
WORKING VOLTAGE 11 — Parts P10339 and Sonora Using 250 tubes, Filter
%{\is genuine lR.(‘,.A. TI']N;;ST T 3171 .80 Block 2014 1.85
jetor  uncasec cone- emple,  K-00, 8-3), K.00— - al]
denser is composed of G.S.Lno ohm voltage divider 3951 .30 Spa.rt_on G,?' ‘9.' 89, Filter Block 4049 4.75
the highest grade ma- Ste!ngte 45 Filter Plock 5037 5.00
terials. Thev are compact and moisture UTILITY Steinite :IO l-lllt:r DBlock ) 5028 6.00
proof, impregnated in specinl heat resist- l Temelle ks-GO, 8-80, 8-90 Filter i,
jup compound. U ARANTEED T CONDENSERS Zenith ZEN, 12, 14, 18 st 08
S Fach IN METAL CANS Filter Cond. PL1145 2800 3.25
2027— 14 Mfd. SUND— 25¢  $2,50 doz. 3150 1 Mfd. 450V. 50 Zenith Z]318  Filter Cond.
2028—1 Mfd, 35¢c  3.60 doz. 3152 2 Mfd. 450V, 75 35Px, 35APN, and 37A 2701 3.25
20909 M, - 50c  5.50 doz. 2925 1 Mtd.  1000V. 75 Zenith ZE17T Filter Cond.
2030—4  Mfd. 85c  9.00 doz. 2926 2 Mfd.  1000V. 1,45 333X, 353X 2700 3.25

g'ElRMS:—zo'/. wi;h order,
alance C.0.D. % dis-
MAIL count allowed for ﬁm re-

mittance with order only.

ORDERS TO i CRASY L O A WSS o nce 2
16 Murray Street - -  New York, N. Y. $200 aceeptey, €% tha
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STOP! DON'T SHOP!

FRE'S a NEW plan, which saves vou meoney. Stop shopping—
the lowest prices are right on this page. Yes, lower than in
our own catalog. Why? Because no houce can get out a new cata-
log every month, but by adverniicing in this magazine we can bring

you the latest and lowest prices up to the time this ad is printed.
We watch our competitors and do not allow anyone 10 undersell
us. We meet ANY price en NEW merchandise. Order direct from
this page and save money. 100% satisfaction on every transaction.

Dry Electrolytic Condensers

Monnt in any positlon! Guaran.
e never to blaw out! Hemark-
ally compact and ery Inexpensice,
permihiting generous use of filter-
ne wyetemss, The greater the mfl.
capacity emiployed, the less A.C.

remalns, 500 solt peak ratin
1deal for all 1718 - 245 power
arks—use two of ¢ach +apacity

Tesired for 230 power packs {1,000
volt peak thereby assured).

YOUR
No. Mid. Dlameter Length PRICE
1801 1 4 in. 2l in $0.27
1802 = 1 in. 21y D .
1804 114 2%, in
1808 14 In 14
1816 16 3 47, 0
1824 24 3 435 1
1832 = 3 in L
Adjustable Voltage Divider
Iresd for oxirs
heary duty. It ecan

VARIABLE SLIUFS

be wed in any radlo

wer  operated  set,
18t eliminators, pow-
er packs, ampliters.
ete, Especially useful
in !l radio eet re-

placement werk, used In converting Datlely
tela imin power sets, The correet vuoltage 18
1nimal by loosening serews of slders and

[ Lovimg the latter Into the eorrect posi
HD Voltave cannut vars due to the peci
Linr con-trnction of 1be Fesietor and comact
=hipping welkhit ih, List $0.50.

dhider
Ne. 2275—Divider, 10,000 Ohms.

3 stides.. o b AL bl Bl PO v 75(:
No. 2276—Divider, 25,000 Qhms,

3 slides = - R 75(:

I’eerless ABC Power Trans-
former—&0 Watts

As usedd in "Courler — 0
Madei 657 chassis.
I"lite. eontrol-grid
sereen - £rid, fila-
ment vohages for
three *24%s, two “27 %y
twe ‘48’s. and 'S0
rectifier {electrosta
roproducer blas.
Ing natential reetl-
er). llas approxl-
miately the follow- .
2 outpnt ratihgs:
rnter-tapyed, 330 v
lie; V. A !
tug fur low or lilgh line soltake.
rrect replucement tar big sets. For 110-
120 xolts, o0 or 60 cycles.  Dimentione ix4x

in. Welght 6 Ins. List $12.00.
. 1403—YOUR PRIGE $2‘65
Kolster Speaker Chassis

May be connected dlrectly
In the plate circult of type
124 tuhes; or to hlgher-
wower tubes through an out-
put device, In pnsh-pull elr-
cults. speaker may be con-

V.18 A Te0 ¥
nd 120 Ma. on eact
S, 6l Ma

eted from idate to Dplate,
ihel cone™’ type,  Paper-
rattle 15 preseiited Dy a

flannel damper: bass notes
are well reprwluced due to
tlie *free-edie’” effect. Its
small Jdlmensions make it
¢llgible for use in home-
coustructed midget sete.
Comes with 6 ft. rord. Dimenslens: 19 x
Blz X 9% inche:. Shipping welght 61z 1he

List Price, $18.00,

No. 1500—YOUR PRICE.. $2'80
A.C. Short Wave Converter
The thiill of tuning h
Ehurt waves fs yours
hecause You caty fon-
neci thls  short-wive
converter w Your
braad recelver, no

matter whay type r
“iver vou have. Tune

from 10 to 200 me-
ters, using ohly twe
plu (3] Coll

wircady  wouikl, are

supplled with outfit. 1’onverter hgs bulli-It
fllament transfornier to heat three 227 Al
Yo needd obrain from your recelser s a
pasitive I3’'" voltare, an¥thing from 45 to
140 volts. Voltare not critleal. No moles-
tatlon of the receiver. No tricky regenera.-
tlon conirol, only a single. :mooth-operating
Jdial 10 manipulate. No aneal:. no Krunt-
ing. ne hody capaclty. All parts for 3-tube
hort-wave converter. including cabinet, whi
filnment transformer, compiete instrudctior

andl pictorial diagram.  Shipping weight 8 1n

List Price $20.00. 45
No. 1617—YOUR PRICE, le:: tube: $9

1pes

17 _and 18

doubie flter

elrculta,

ere. NKnown

replacement

R.C.A. Double Filter Chokes

Tuis heavy-iluty, extreme-
iy strong,
choke can %e used for ah
of filter
experimental wark, power
amplitiers. recelvers, ellm-
Inators, power Packi. con-
verted sets,
as R C A
part for all Radiola mod-
e, partienlarly Nos. 33,
. Each ehoke
D.C. resistance, 500 ohms.
LConnected in parallel. these
louble filter chokes have a tatlog of 15 Hen-
ries a1 180 Milla: connected In serics. 60 flen.
rles at 80 Mlils. I"ully shiekled in heasy metal
case with sperial Insulating coniponnd.
514 x 3% x 27, Shipping ‘eeight 6 lbs.

List Price, $10.05.
No. 8336—YOUR SPECIAL PRICE..

Size

90c¢

Earl 'ower Transformer
70 WATTS

Make money recamp-
ing the old battery
set. ‘Thls power trans-
former uced in Earl
Model 22 receiver
supplles A" TRt
and  C'*  poteatials
{ for: two ‘27's for
screen - £rid '24%9),
three *26's, two'T1A'8
and one "80 rectlfler;
total current cutput of blgh-voliage winding
at maximum output about 200 solts) 1y 30
| ma. Ilgh-toltage secondary. fllament wiod
ing for ‘27°s, and faor °'TIA's are center
tapped. May be used in any number of
coluhinatlons. Sultable resisiors. 8 touple of
4.mf. filtér comdensers, two 30-henry chokes
and Dby-pass condensers complete fine power
pack. Size 3% x 3 x 2% inches. 16 long
leads and full wirlng directions.  Shipnlos
welght % Ibe. Llst Price $2.50. 1,13

NQ. [410—YOUR SPECIAL PRICE

Complete.
Iyzing.
N9,

No.

110120 volrs. 50-60 3 List $20. $3_75
1312—YOUR PRICE.... ...

700 A.C. volts and d-20-1
measured on the wne eter.

al

20 miliiamperes.

Fllls every need for the expert

Size 10%x3%x8 inches.
700—READRITE ANALYZER.

Shipning

grid done quickly amd nceurately
fliament volts.

furnished.
continulty
Capaclty and resistance chartt furnlshed show-
Ing use

arately with the juck terminals prosided,
readings are €-60-300-600 I.C

wtrony tase with leatherette covering,

YOUR

New READRITE Analyzer.

This three-meter analyzer Las selector switch
for checking all parts of tube clreutts by
connectiny 1o the ser sockers. Selectlon for
sting voltages of plate. grid. cathode and screen-
Plale current.
line and |ower supply volts are
easured. Grid swing test for tubes used, Just

push ote button for screen-grld and other button
for other tubes

Makez testing of all 1ype tubes
thorough. 4lg-volt grid battery |y
Battery !s used for grid test and
textlng of transformers, chokes. etc.

wple and

of Imstruments for testing condensers,

so Mmeasuring resistances up to 100,000 ohms.

Fight scale readinzs of mcters may be used sep-

Scale
vohis. 0-16-110.
and D.C. fllanent voltages are accurately
Attractive.  Compact.
serciceman or the beginner for radio set ana-
weleht 15 1be.  List Price $25.00.

PRICE. .......... 2000000 5 20500

At

This

amp.
25 V¥

ance

‘1
metal.
hlg

cles.

suptlles currents
13 - solt

and two ‘81's,
or 214 (If sultahle resist-
750
volts. Full wave “B° and
k Entirely chlcldanl In

3, x6ily Inches
3 ihs. For

250" A.C. Power Transformer
transformer

power
for five

Is oused} aml

tE TN

_,
rl
=

I’'rofessional Telegraph Key

Used for telezraphy.
radlo. hone practice.

' Areturus - 1uhes liouse-10-house COMMU-~
raing 5“[\“‘ and % nication, as 1 keying
°nm|,(. fm'&\n‘l,s'-e,sf;u means in test circults,

" Two 297 et¢. Mounted on heasy

mlcanlte base 3'X5x%

In. thick. 1las 2 swiltches
ta telegraph on two clreuits, Indepemlemly
or tugether. A wonderful chance to g¢t a
commercial telegraph key with sturdy '4-In.
silver contacts! landles a lot of power. Ship-
ping weight 2 1hs. List priece $3.50. 70
| No. 1625—YOUR PRICE.......... Cc

6 MONTHS GUARANTEED NEONTRON TUBES

Soll on 2 6 MONTHS I'REE REPLACEMENT GUARANTEE

BAS1S, PROVIDING TURE LIGHTSI All tubes are carefully
meter-tested Dhefure shipment,
confuse these
priced’” tubes

HIGH

VOLT'ME baslness

Choice of Choice of
226 112A
227 200-A-199UX
171A 199U V-120
201A 224

63c each 69¢ each

UVTALITY tubes

witl: any eother “'low
onr 10w prices are posiible because we do 8
Choice of Choice of
246 222
280 210
171 250
281
79¢ each $1.58 each

and carefuliy packed. Do not

F REE

WRITE

We have ‘ust lssued our nes “"RADIO
SERVICE TREATISE.' 1t's red hot all
the way thrangh. 52 new hookups and
cirenlt dlagrame. 110 fllustrations.

Partial contents: Modernizing old radfo
sete. How to consert battery to power
sete. Selectlon of tubes. The detector
tube. The power tube. Chanres in
grid or 'C* hias clreuits. Push pull

anplitiers, Replacing audlo trans-
formeri. Phono. sttachments. How to
choose power transfornrers, Veltuge

diclders. \Wattage of power trans-
formiers.  Selecting and instailing
replacement Darts I radlo sets.

Fitter vonden<ers. Repaleing "B’

ellminaters. ALl RRAND NEW

DOPE—NOT A REPRINT. Chuck

full of REAlL radlo Information

all the way thmugh. Even the

catalog  sectign has dozens of

hookups--never found anywhere before.

TODAY. Enclose 2 cents for postage.
Treatise sent by return mall

L/

Utah Dynamic A.C. Power
Speaker—Model 33A

110-volt, €0.cycle
A.C. ilght socket
supply for fleld
excitation with
\Westinghouse dry
rectifier,
9 in. high, 9%
in. wide, 7% in.
Jdeep Speaker
comes packed in
wooden erate.
Welght 19 Ibs. It
1 one 0f the
most powerful as
well as best re.
producers in the market.
List Price $50.00.

No. 1506—YOUR SPECIAL PRICE

4-Inch cone.

7.45

Kolster Power Transformer
85 WATTS
WHI supply
current and voltage for
push-pull *10°G, in ¢on-
junetion with type ‘81
half-wave rectitlers. The
2.25-volt secondary out-
put ls just below the
rated maximum for type
*24 and 27 tubes; tubes
wlll last much longer
than when heated from
2 higher-voltage trans-
foimer. Four secondaries are rated as fol-
lows: xecandary =1, 7.3 V., 1.25 A.;
center-tapped, .5 V., 1.25 A.; 83, 3
23 A B) L0 V., L6d AL S8
V., 98 Ma,  Pumery 1s tapped for low line
voltage.  For 110-12¢ rvolts. 70-60 cycles
413 x 415 x 415 inches. Bhipping weight,

127 1bs. List Price. $19.50
No. 4336—YOUR PRICE $5'75

sufficient

82,
¥

NEW! XNEwW!!
Superheterodyne S-W Converter

Posltively greatest converter syer bulit, |tbrings
in European statlons dally. elear as & bell.
At last a short-
WAV E comerter
that converts any
broadcast set Into
asuperheteredyne
short-wave recelyv-
er. Employs three
227 tubes and
cosers from 20 to
115 meters. No
Fhug- Incoils! Coll
switeh 15 used to
cover all  wave-
lensths. Sinkle
ulal  control. no
budy capaeity, no
squeals. Thiscon-
verter has bullt-
in filament trana-
former to heat the three 22i's. All you need
to gbtalin from your receicter is a positive 13
woltage anywhere fram 15 to 180 volts. Volt-
agu s not eritical; no molectation of 1he
recelver. So simple a echlld can operate ft.
Nize 1x10x5 inches. Shipping veight 8 lbs.

No. 161a—Super Converter. List
Price $25. Your Price (less tubes) $1 5'95
Genuine Magnavox Microphone
Do Your Own Home Phonograph Recording

Made by the world-
& U=

famous Magnasox Co.
While origlnally made
to straP an the head.
it is euasy to screw a
handle onto one of

the side hrackets. The slde brackets are
covered with soft ruhber and place the
microphone at the best speaklne dlstance

from the mouth. Comes with 6 feet of cord.
The biggest mike bargaln In Americal Com-
nlete with straps and huckle 1o fit areund
head. Brand mew. In origlnal factory pack
Ing. Shipplng welght 1 1b.

List Price, $10.75. $1_55
No. 1610—YOUR SPECIAL PRICE
High-Voltage Condenser Units
We guarantes these con.

densers uncond ltionally. They

are ldeal for general re-

placement purposes and can 3 \
bhe installed in any new
power-pack. All condensers

are furnisheéd with 8-inch

iengths of tlnned '‘push-
back’ wire.

660 YOLTS , BGO VOLTS
Cat. Mfd. Your Cat. Mmid. Your
No. Capac. Price | No. Capac. Price
$702 b $0.25 | 1708 1 $0.40
1703 [} .30 1707 2 .70
1704 2 .40 J 1708 4 1.05
1705 4 .60

WE

remittance, which must accompany all

ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN $3.00.

If C. O. D. shipment js desired, please remit 209,

orders.

If full cash accompanies order, deduct 29, discount,

Send money order—certified check—U. 8. stamps.

Radio Trading Co.
23 West Broadway
New York, N. Y.

ORDER FROM THIS PAGE.
prices from time to time in this magazine.
big FREE catalog for the greatest Radio Bargains,

Shaould you wish goods shipped by parcel post, be
sure to include sufficient exstra remittance for same.
Any excesas will be refunded.

You will find apecial
Get our

www.americanradiohistorv.com
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ﬁe Enlrre ()% orld~or 27,

SUPER
WASP

UNIVERSA

Pilot’s wonderful wave band changing switch, incorporated in the new Universal
Super-Wasp, revolutionizes the short wave art. No longer meed numerous coils be
changed to cover the various wave bands, Nolonger need dial settings change each time
the same distant statjions are tuned in. You can log permanently all the stations you
can gel throughout the world, you can tune from the short waves to the high ship waves
without removing yvour hand from the single control knob.

What Yon €Can Get on the
UNIVERSAL Super-Wasp
On the short waves are hundreds of relay broadcast-

ing, experimental and amateur stations trans-
mitting voice and musie; actually thousands of

Umniversal Featnres Revolntion-
izing t(he Short Wave Art
Complete coverage all wave bands from 13 to 650

meters without coil changing. Complete AC oper-
ated chassis in eabinet. (Also available in battery model)

All Metal Chassis.

Iighly sensitive and selective eircuit.
Screen Grid TRF amplifier plus Sereen
Detector.

227 First Audio Stage.

Two 215°s in push-pull output stage.
Stations can be logged permanently on dial.
Regeneration control does not alter tuning.

Grid

amateur and commercial stations sending codes
nunicrous trans-oeeanie and ship-to-shore tele-
phone stations; dozens of television transmitters;
and police radiophone stations in many eities.

On the broadcast ranges, the Universal Super-
Wasp eovers the full maximum and minimum
limits, bringing in hroadeasts never heard on the

Provision for Phonograph Pick-up.
Earphone Jack on Front Panel.
Huminated Dials.

Handsome Walnut Cabinet.
Maost  advanced eonstruetion
used for short wave work.

In kit form for easy home assembly
no drilling or entting, all parts fully
prepared.

average broadeast receiver.

Above broadcast ranges, the Uni-
versal brings in ship and shore sta-
tions on 6 meters.

What other receiver offers you as
much radio with as little effort?

Ask vyour dealer for a demone
stration?!

NOTHCE TO “‘HAMS':
Pilot will continue building
the original Super-Wasp in
kit form for licensed amateurs
and others who want to spread
the tuning on their pet wave
bundws and add their own audio
features. A. C, and battery
madebn.

yet

Pilot Universal Super Wasp @€ AL €. Model (K-1:36) in Kit Form

PILOT RADIO & TUBE CORP.. Lawrence, Mass.
613

Chicago: 231 S. Wells St. New York: 525 Broadway San Francisco: 1278 Mission Street

OFFICES IN PRINCIPAL COUNTRIES O F THFE WORLD

= T T T T s et R S |
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For a HIGHER TYPE
of RADIO SERVICE

standardize on the line conceded by leading radio engineers,
technicians and service-men * Supreme by Comparison”

Model 90 Model 70
odae
"L OSOK to Supl:grine folrl
- ) P upremacy’’ in a
( HALLE'.NGES compari Shasen "ol serce langis
A son with ANY Analyzer neerlnf;!.s'rllis new?rmil-
1 v e uct o upreme 8 n
at ANY price. Provides 119 radical contrast ltlo pre-
isti ading E sent day Oscillators
d{bt{nct readings and 22 whick pravide runibng e
distinct ranges for external only one or two inter-
mediate frequencies.
use through only 3 connec- Advantages are too nu-
H e . < meérous t0 cenumerite
tions—11 ranges for Qutput here —we urge that you
Meter use. wrlte for rhe facts.
It depends not on the SUPREME
number of meters em- OUTPUT-
ployed, but on ingenious OHMMETER
and efficient design — on
Dealers Net Price, sheer merit and perform- The perfect compans g, .. o Oscillator Modet 70
FoO $ 50 . e ion for the Model 70 b . &
07D Croenvonl, STB30 ance, O shis basis it char- ||| BeuisiorSna'iinedd BRI SHIBTAS DAl ¢ ) 075
5 service instrument in it- ood. Mi o B Rl =]
lenges comparison, self. The Ouiput-Ohm-  Wood. Miss.
meterisa veryingenious  Supreme Output-Ohmmeter,
combination of a De;l:lers Net P?ice_ F. O. B$3000
D’Arsonval movement Greenwood, Miss. %
meter,f ullwave rectitier
bridge wirh an arrenuy- llandsome cartying case of
ated outpust merer range  hardwood for combined Oscil-
and an _accurately cali- lator. Output-Ohmmeter. and $ 00
SUPREME brared Ohimneter ronge  Accessories. Dealers Net Price, 5
Sfrom 0 to I megohm. F. O. B. Greenwood, Miss, -
Model 400-B | 5\;pREME TUBE
E only complete port-
able radio testing iab- CHECKER
oratory—of ten imitated but
never duplicated. The Di-
agnometer {js recognized M d I
throughout the radio world ode 19
as the most complete service
equipment ever conceived. BEAUTIFUL in appearance,
simple and accurate in
The self contained Oscil- operation. the Supreme Tube
lator furnishes modulated Checker Model 19 should he on
signal for testing, synchro- the counter of c¢very dealer and
nizing, neutralizing, etc.; in theshop of every service man.
and special oscillator coil is Available in two types, a
4 available as accessory cali- counter model for Tube De-
Dealers Net Price, brated to 130, 172 1-2, 175, partment or shop use, and a
F. 0. B.Greenwood, $1 3 950 177 1-2and 180 kilocycles for portable model for the outside
Miss....... . T peaking intermediate stages salesman or service man. Ask
of Super-Heterodyne sets. also about the Supreme Pre-
When writing for further in- Heater and Short Tester Modei Dealers Net Price. F.0.B.
lSI'L‘Cia:“Suﬂerlhet;rotdyneOscll- formation on the Diagnom- 30 which together with the Greenwood. h;“-
ator . Dealers Ne eter ask also about the Su- Model 19 Tube Tester consti- 26.95
wl:roiucs l&lo- B. Green- s1 5% preme Laboratory  Test tutes the ideal equipment for Counter Type
Y S Panel. any Tube Department. Portable Type. 32995

“EVERYTHING TO GAIN AND NOTHING TO LOSE”

\ 7 RITE for the convincing narration of advantages on the instrument, or instruments, in which you

are interested. Ask, too, about the ‘‘Self-Satisfying—Self-Payment Plan’’—the original time-payment
plan for the purchase of the best in radio service equipment under which satisfaction is guaranteed. You
have ‘“‘Everything to gain and Nothing to Lose.”’ )

SUPREME INSTRUMENTS CORP.

402 Supreme Bldg. Greenwood, Miss.
Distributors in all Principal Cities
Service Depots in New York. Phlladeiphia. Plittsburgh, Chicago. Kansas City, Seattle, San Francisco, Toronto

Foreign Division: 130 West 42nd St., New York City.
Cable Address: LOPREH, New York
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