NEW WAYS
TO SELL

P.A.EQUIPMENT
- See Page 650

- Acoustic Labyrinths—"6B5" Amplifiers—Now-the “Infinite Baffle”
How to Make Money in the P. A. Field—Novel Loudspeaker Installations
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SERVICE MEN’S ESSENTIALS
FOR ALL MEMBERS OF THE

WHAT ARE TRHRE SERVICE MEN°S ESSENTIALS?

HE OFFICIAL RADIO SERVICE MEN'S ASSOCIATION has arranged to sopply a number of “Service
Men's essentials” for its members and associate members only,

These easentials are priced at cost, plue a small additional fee which is the only source of income that the
Association has. No one obtains any profit or benefit, except the Association itself. Whatever profit accrues, is
reinvested for the furtherance and enlargement of the Association.

By using the letterheads, billheads. etc., you present the business-like appearance to your customers. In addi-
tion, the Association has made arranZements with most of the prominent manufacturers to allow special
discounts to members, providing ORSMA letterheads are used when ordering.

No. 1 ORSMA LETTERHEADS
These letterheads, shown on the right, are furnished with
your name, address and telephone number. Drinted on excel-
lept paper. They are sold in lots of 100 or multiples thereof.
with a distinct saving for single orders of 1.000 or more.
Per 100, 60c: per 1000, $3.00.

No. 2 ORSMA ENVELOPES
These are furnished to match the letterheads, printed with
your name and address and seal of the Assoclation. They go
| hand in hand with the letterheads and are ususlly ordered in
This bs to Corlify that the same Quantlty. Fer 100, 60c; per 1000, $3.00.
dosepb 6. Walker No. 3 ORSMA SERVICE RECORD CARDS

t--s-o-ml,m»_—» ‘-l-l-:_h-ﬂﬁ---; | These serve a double purpose; whenever you complete a job
P aatn “{FE-' —d you fill out the report-bill and hand it 10 the customer: this is

Al the ‘‘psychological momeng' :.o iallecl. By tl;‘edune ln’: carbon No. 1—60 100
[ vaper & permanent record 13 kept. Furnished with name, 0., c per
©Offisial Rodis Service Mrns Bsseciation - | address and telebhone number. Per pad of 50. 60c: per 10 $3.00 per 1000
L%W&’.ﬁ.ﬁht‘aﬁ pads, each of 50, $3.00.
nb

e £ 1938 ‘Eﬁ-zﬁ_ No. 4 ORSMA INSPECTION LABELS
h b The label is to be filled In with the proper dates. and pasted
. 3

tnside the set or cabinet where the customer will see it. It is
a continuous reminder to him that when service is needed. he
can cail you again. The advantage is apparent. Per 100, 60c¢;
per 1000, $3.00.

No. 5 ORSMA LAPEL BUTTON .

At the suggestion of many members a handsome laPel button im0 SERTICS EROR:

bearing the name and emblem of the Association has bren Wedmewn B G

No. 14—50c each designed. It signifies that you belong to the ORSMA: and ——

(Pl . fl P. in addition It gives Your customers a better appreclation of
us 10¢c for Postage) the professional nature of your work. 50c each.

No. 6 ORSMA BUSINESS CARDS

These are furnished on s fine grade of paper in two colors with a blotter back. Thus — i .
they present an ircentive to customers to keep them in a prominent place. They are
printed with your name. address and telephone and bear the officiai seal of the Associa- -
tion. Per 100, T5¢; per 1000, $4.00. L. — s

Nos. 9 & 10 ORSMA EMBLEM CUTS o

These cuts for printing. advertising. etc., are furnished in two styles and sizes. They
may be used for per or h book advertl s or for printing of any kind. e
Large size, 1% x 1% In., $1.35 each; small slze. % x % in.. $1.20 each. [,

No. 11 ORSMA MEMBERSHIP SIGN L e o P

A set of three signs, printed un heavy cards. and having loles punched in order to A ——
hang in office or store. These are sold 10 members and associale bers. e h

te be guite prominent and the two tone effect makes them attractive. Set of three. 50c.

No. 12 ORSMA ADVERTISING DISPLAY SIGN
A two ecolor sign printed in large leiters with your name, address and telephone, Th it oy it e e ol ond ke g
with the seal of the Assoclatiom. This sigkn is sold in quantities of 25 or more and is -ox
ileal for hanging in stores, offices, ete., for advertising purposes. Set of 25 cards, $3.00. 2 v

No. 13 RADIO SERVICE MEN'S ASSORTMENT PACKAGE P e i e ot TTTAL o e iy e

This includes one gold fllled label button, i00 letterheads, 100 envelobes, 50 service S, ——
record cards, and 100 labels printed with your name and address as described above.
The whole assortment costs only—8$3.00—a worth-while saving. Combllete, $3.00. N 3—60 d of 50
. No. 14 ORSMA MEMBER CERTIFICATE o c per pad o
No. 5—50c each A handsome diploma-like certiticate engraved on StIff vellum-bond. The certificate is $3.00 per ten pads, each of 50
personally signed by the President and Executive Secretary and the corPoration stamp of
the Association 18 impressed on a red seal attached to it. Your name. certificate number
and date of regisiration are lettered by hand and the Certificate is mailed in a card-
board tube to imsure safe delivery, Each 50c, plus 10c for postage.

St i

RALPH C REEDER
1133 3e. Pazos Strest ALSN © BEXDER
Philadeiphia, Po.

129 Brghton Deve
Tel 30672 AKRON,O.
No. 6—75c per 100 No. 4—60c per 100 No. 2—60c per 100
$4.00 per 1000 $3.00 per 1000 $3.00 per 1000
—_———— e
| Application for ORSM A I OFFICIAL RADIO SERVICE MEN’S ASSOCIATION RC-5-38
| Membership in | 99 Hudson Street, New York, N. Y.

Please send me the following RADIO SERVICE MEN'S ESSENTIALS which 1 have
| Execative Secretary. ORSMA | selected from this advertisement. My remittance for § ........... is enclosed, Send
I 99 Hudson Street, New York, N. Y. I ;i".'f:.mfftl}n éorgoﬁzgtcigfaxpr:oney order, Register letter if it contains cash, currency
I Kindly send an application blank for I

{0 Full Membership
I [ Associate Membersghip I
: 1 U 58060886060 666000000000006000000000000 :
| Street oF BOX tcciiiiisettsrenrcaneratocsanes |
I CHY.iivivissisesesssssecaas. State,........ I
I Bc5as |

e e e e s s — —— — — — — ] -
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Trained Man

Don’t be an untrained man. Let me show you how to get your start
in Radio—the fastest growing, livest money-making game on earth.

Jobs Leading to Salaries of $35 a Week and Up

Prepare for jobg as Designer, Inspector and Tester—as Radio Salesman and in
Service and Installation Work—or for work in a Broadcasting Station—as Wireless
Operator on a Ship or Airplane, or in Talking Picture or Sound Work—HUN-

DREDS OF OPPORTUNITIES for a real future in Radio!

Ten Weeks of Shop Training -

Pay Your Tuition After Graduation

We don’t teach by book study. We train you on a great outlay of Radio, Television and Sound
equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, Television ap-
Picture and Sound Reproduction equipment, Code Practice equipment, etc.
advanced education or previous experience. We give you—RIGHT HERE IN

paratus, Talkin
You don’t nee

THE COYNE SHOPS—the actual practice and experience you'll need for your start in this great
field. And because we cut out all useless theory and only give that which is necessary you get a

practical training in 10 weeks.

TELEVISION ard TALKING PICTURES

And Television is already here! Soon there’ll be a demand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television now can have a great future in this great new
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television as it should be learned on Television equipment. Talking Picture and
Public Address Systems offer opportunities to the Trained Radio Man. Here 1s a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment.

PAY FOR YOUR TRAINING
After You Graduate

T am making an offer that no other school has dared
to do. I mean exactly what I say. You ean get a com-

plete training by the world’s oldest and largest Prac-
tical Radio School and I'll finance your Tuition. You won't have to
start paying me back in small, monthly payments until 2 months
after your required training period is over. 1 consider the fellow who
is ambitious cnough to want to get ahead by taking my Training,
worthy of my help. MAIL TIIE COUPON BELOW, and vou can
prove to me that you are willing to spend just TEN WEEKS in
the Coyne Training Shops Learning RAD1O. Then, 11l teil you
how I finance your Tuition—give you your complete Training
and let you pay me back later.

I've got enough confidence in ambitious fellows and in my me-
thods to give them the training they need and let them pay me
back after they have completed their training.

ELECTRIC REFRIGERATION

ment. You work on real Talking Picture machines and Sound
equipment. You learn Wireless Operating on Actual Code Practice
apparatus. We don’t waste time on useless theory. We give you
the practical training you'll need—in 10 short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don't let lack of
money stop you—my plan makes it possible to get Coyne training
with very little money. Many of our students make all or a good
part of their living expenses while going to school and if you should
need this help just write to me. Coyne is 36 years old. Coyne
Training is tested—proved beyond all doubt. You can find out
everything absolutely free. Just mail coupon for my big free book!

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

Coyne Electrical School

500 S. Paulina St., Dept. 55-8H, Chicago, Il
Mail Coupon Today for All the Facts

. . . C. LEWIS, President
To assure your thorough preparation for a prosperous future,Iin- |} H.C '
clude—at no extra cost—a course in Electric Refrigeration and Air j Radio Division, Coyne Electrical Scheol
Conditioning, taught you by personal instruction and actual work || $00S. Paulina St., Dept. 55-8H, Chicago, il
on latest-type equipment. | Dear Mr. Lewis:—Send me your Big Free Radio Book, and all
L I details of your Special Offer, including Electric Refrigeration, Air
A L PRACTICAL wonx | Conditioning courses and your “Pay After Graduation” offer.
At COYNE in Chicago .
ALL ACTUAL, PRACTICAL WORK. You build radio sets, in- 1 £V2/"€ e
stal} and service them. You actually operate great Broadcasting ] A
equipment. You construct Television Receiving Sets and actually | ddress___ LT
transmit your own Television programs over our Television equips | .
i Gty State

Please Say That You Saw It in RADIO-CRAFT
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HUGO GERNSBACK, Editor-in-Chief

C. W. PALMER J. H. RENKENS
Associate Editor Associate Editor

R. D. WASHBURNE, Technical Editor

FEATURING
AUTO-RADIO
IN OUR NEXT ISSUE

Auto Radio is a subject that interests millions of auto-
ists. 1t is this fact which should make it relahvely easy for
the radio Service Man 1o sell his expert service to the car
owner.  If Mr. Jones or Mr. Brown does not have a radio
set "awheel," it shouldn't be so hard to demonstrate a
good working model and make a profitable sale; if the
gentlemen already own car-sets, contact them for service
—maybe the set isn't as sensitive or loud as it used to be,
or maybe the A.V.C. circuit is off-kilter. In any event,
read the next issue of RADIO-CRAFT in which the subject
of auto-radio will be discussed from all angles, and show
the issue to your prospects—it may assist both of you.

RADIO-CRAFT is published monthly, on thz first of the month preced-
ing that of date; its subscription price is $2.50 per year. (In Canada
and foreign countries, $3.00 a year to cover additional postage.)
Entered at the post office at Mount Morris, lll., as second-class matter
under the act of March 3, 1879,

Text and illustrations of this magazine are copyright and must not be
reproduced without permission of the copyright owners. We are also
agents for WONDER STORIES and EVERYDAY SCIENCE AND
MECHANICS. Subscription to these magazines may be taken in
combination with RADIO-CRAFT at reduced Club rates. Write for

information.

Copyright 1935. Continental Publications, Inc.

HUGO GERNSBACK, President I. S. MANHEIMER, Secretary

Published by Continental Publications, Inc. Publication office: 404
N. Wesley Ave., Mount Morris, lllinois. Editorial and Advertising
Office: 99 Hudson Street, New York City, Chicage Advertising
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, Ill,
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St.,
Los Angeles, Calif.

European Agent:

Gorringe's American News Agency, 9A Green St., Leicester Square,
London, W, C, 2,
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NO,TOM, | HAVENT BEEN WORKING
MUCH LATELY - JUST FOOLING
AROUND WITH MY RADIO.

LISTEN Y YOU CAN MAKE GOOD
MONEY IN RADIO- HERE'S HOW |
STARTED IN THE RADIO SERVICE

start a Spare Time or Full Time RADIO
SERVICE BUSINESS l&%m‘@mﬁ ‘

J. E. Smnh_
! 100 "c-" 0 lnr Presn
=7 Free Book Tells How. Mail Coupon! | I National Faro I nstitute
HERE AR FEW EXAMPLES The wor f Radin sets tor 1e enterlaimment has ma is, hu l‘mne r an |
0 s opp: s to have a spare thoe or full time Rallo WK Ugr briaizat i Tm”} ----- Ly, te tain Be
f THE KIND OF MONEY Ty o P ph o ok o Lan ifome Studs' for Fowl jobs in tho X
v dn 1051 ~ o
F Many N. R. 1. tuen n 10, 315 K exira i e titne o
I TRAIN MY MEN TO MAKE i e, 1 . | Trpes of You Must Be Satisfied
b \ w R D i 10 I 1 con- 1 1 e you an agreel t to refl fer eniy” I
Now Owns O»n Business dueting experiments. for building circults and test % ..om»:} i you a S A W s og I‘y u !l‘u of ¥
n . ) ¢ . .ﬂ\er enu- ; soir € “Treainin Il n il
If | ha wlol taken yonr Cllp the i 1 1 free 6 n e o you r‘m- gh i ' ‘,r 3 ]rLI 11‘|, !'In Dl'oé g
1w P 4 in Hadbe™ —it gi u a full sior o‘ the suceess of \ . st ml. ne 1 1 % 13 t 1heed
[ 8 inste ot;lr,un I"i [i Tor T 1 : e or wll l‘m - Kadio = lized Tr >| R < I
3 ne I ON MOney M I(’ while tearnlng
and Uts doestil eount sales Many N. R. E. Men Make $5, S10, 515 a Week Get My Free Book of Facts
Il o fellow wants t into Extra in Spare]Time While Learnmg Mail 1he counon for “Rich Kewards in Radio [ It fre
at : . 8. Lewis Many of the enteen milllon s now i u are less than 50% ititio’s # 1t VRG vities; t
Modern Radio Service. I'ittsiield, 1, « to1owil w1 this condition, 1 will Inu: ' 1 U2 ns i A LE
<o t e U hars 1 ¥ Alail teupon in an cnvelope, or paste it or a l¢ post car
Spare Time Jobs Earn $ yi‘. ”.. AN i . i e qralcurs
$15 a Week taklng the N.It.I. Cou . : J. E. Smith, Pres Dept. 5EX
{ o Washington C.
- lhage 1o, puble gellin: § Get Ready Now for a Radlo Business of gk
' R ! Your Own and for Jobs Like These National
\ and il 0 - N ' 1 -
a week for spare t \ - 5 Bri g tiol Et(] 4 i, ) ". ‘r d Radlo
el 5 \ E p tartor «
W g feEnarc (‘r'n on, <& lur(-mer.i engincers. servicernen amd buyers, and pay nb to ?r '\0') a
3 ol 3eTV e
o C e-men, o 1 3
a year. I pe €
FREE New Lesson on ' b 7
j s yoh of the uppor t
d S these fie Alxo {n Ariation Hiullo. Tele J. E. SMITH. Presldent
I'Du peaker syStems Ailton gol ’}“ a et \'\. :!n(m ] National Radio Institute, ]
I"ull of pr:lJ 1cal. up-to-date ::rals:m—tn— of this fazt growing lndustry. Get It L3 3‘;’;:",;9,",' D. C. 1
he- i g E P 4 - . - 4
:)'nel{);)c:: :F;” oneT'::." ]I;r:.'e;m;l: {II:.'I':]} i Train You at Home in : Dear Mr. \Fll:l‘ W i{ll u(bnlt(lls:ailn send rln‘o lhedSam- :
v * hivkuns. mixers. M A o on and your free book about spare thne and tull
othen Savpiies. Tl Tndicsiors. Diwer ourSpaGe e O Eseiegenp el e el 8 '
amplitiers and loul speakers into anphiry - "“"‘h mﬂfp}ﬂh untll you're ready for s [ o ne. ase prin nlam 2
ing systerns. both large and small. for another. ~ Gire me only part of sour 1g
i 1 ; Tells how 1 spare tlme. Vou do not need a hizh § Ay 1
bt T et Es rentlcooriiinatiTng] Lo o orgl chllew] el ity :
mateh sectiohs to get perfec LNt with only a common school education have 1 i N : d -
et this sample lesson to prove how prac- wor: blgger pay throuzh N.KR.1 J A ] - I 3 l
teal my training is and how protitable it Vaught Jumpedd Tront £35 10 $100 a weak ity ... o 3 .. .Blalr 53
can be 1o you. Mall coupon. J. E. McLaurine Increazed hig earnings O — ------------——-------J
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A department devoted to members and those
interested in the Official Radio Service Men's
It is the medium for exchanging
gossip and notes of interest to
or anyone interested in servicing.

—
A WELL-ARRANGED SERVICE BENCH

RaDI0-CRAFT, -OrSMA Dept.:

I am sending a photo of our complete radio service de-
partment, hoping you may find room for it on the Forum
page of one of your forthcoming issues.

We are very proud of our shop as it contains cvery
necessary piece of equipment for the repair of radio and
sound equipment.

In addition to our radio equipment we also have a

small television demeonstration transmitter and receiver
which is located in the rear of the shop.
JoseprH M. StUTZ

108 So. Main Street
(Gashen, Indiana

EMERGENCY MEASURES

RAD10-CRAFT, ORSMA Dept.:

I was called to repair a Columbia SG8 one Saturday
afternoon, some time ago. I found that the power trans-
former was burned out. I replaced the transformer with
a new one which I purchased, but the set wouldn't work.
All the voltages were much below normal.

Later it was found that one of the wet electrolytic con-
densers was almost dry—and it was too late to obtain a
new one.

The customer wanted the set for Sunday so I finally
solved the problem by refilling the dry condenser with
distilled water to replace that which had evaporated,

I use two glasses, one three-quarters full of cold wa-
ter and the other three-quarters full of hot water. 1 filled
the top of the electrolytic condenser container with dis-
tilled water so that it covered the rubber cap. Now by
putting the condenser in the cold-water glass, the air in
the condenser contracted and sucked in the water. Then
1 put the condenser in the hot water and some of the
expanded air forced its way out. By repeating the pro-
cess and constantly refilling the top of the condenser con-
tainer with distilled water, it was gradually filled and the
condenser worked normally.

Other Orsata members may be stuck in the sane way
and use this kink to advantage.

[.. 0. GINSBOURG
762 Dawson Strect
Dropr, N Y,

A GOOD ENGLISH-READING TUBE CHECKER

Ran1o-CrarT, Owsyma Dept.:

Here is a reliable English-reading tube tester which
can be made at very low cost. I have used it for several
months and have checked it against a manufactured in-
strument which cost many times more.

The meter is an inexpensive 0-10 ma. meter calibrated
red “BAD” from 0-3%; yellow or 7 from 3l.11s;
und green “GOOD” from 4%-10. The device NL in the
circuit (on this page) is a small *-watt neon bulb used
for short check between heater and eathode or control-
grid and cathode.  Switeh Sw6 is a double-pole single-
throw unit labeled “SHORT” and “QUALITY” corre-
sponding to 1 and 2 in the diagram.

644

Resistor R is a 6000 ohm wire-wound volume control
that will carry sufficient current—the one used in my
tester is from an Atwater Kent 55,

To calibrate this tester, the dial of R is marked off from
p to 100. A tube which is known to be good is inserted
in the correct socket and the switches set. Then starting
from 0, carefully turn the knob of R until the meter reads
in the “GREEN" section at about 5 or 5%. Then a poor
tube will read in the YELLOW or RED. In testing tubes,
Swé6 is first snapped to 1 or “SHORT TEST” and allowed
to warm up. If the neon bulb glows in this position, there
is a short in the tube. All other switches must be set cor-
rectly for the type of tube under test, of course. Then
snap Swé to “QUALITY” and read the value of the tube's
performance.

A partial list of tubes and the methods of testing them
is given below:

01A, 00A, 10, 12A, 2A3, 2A5, 1A6, 1C6, 20, 26, 27, 30,
31, 37, 11, 12, 43, 15, 48, 50, 56, T1A, 76, 182B, 183, 184,
185, 585, are all tested in Socket 1 with no switches
turned. (All switches in position 1.)

2A6, 6C6, 6D6, 15, 22, 24, 32, 34, 35/51, 36, 39 44,
38, 53, 57, 58, TH, 77, T8. 85, 89. Are all tested in

Socket 1 with Sw5 in position 2,
2A7, 2B7, 6A7, 6B7, 6F7 are tested in Socket 2 with
(Contirnwed on puge 695)

no switches turned.

Above
An efficiently arranged service bench—note the replacement parts drawe:s
at the left and test panels at the right,

Below
The circuit of the easily built tube checker.

e ) ?
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o All-Wave

The genius of Scott engineering now takes sound reproduction into thrilling
new fields. The new SCOTT Imperial HI-FIDELITY ALL-WAVE repro-
duces every sound vibration up to 16,000 cycles . . . covers the human ear’s
full tonal range and more than doubles the best previous accomplishment of
high-fidelity radio reproduction. With this uncanny ability every colorful over-
tone, every shade of sound. lives with breath-taking actuality for the first time.

At last you can take advantage of the first high-fidelity broadcasts from the
new high-fidelity stations. Ordinary radios of today are incapable of bringing
more than a fraction of the tonal beauty available—with a SCOTT Imperial
HI-FIDELITY ALL-WAVE, you can enjoy this new type of radio program
NOW! Again Scott offers a receiver years ahead of competition.

The SCOTT Imperial HI-FIDELITY ALL-WAVE achieves still another
great scientific feat by combining Full Range High Fidelity with startling
sensitivity and selectivity beyond that ever known before. It brings in
station after station- - on both broadcast and short wave bands—that you
have never heard before. Only Scott gives you a radio that is a true musical
instrument, and also a world-cruiser to take you on journeys-by-ear to the
most distant points of earth.

More than a score of revolutionary new technical features characterize the
SCOTT Imperial HI.FIDELITY ALL-WAVE. Among them are Triple
Automatic Volume Control, that keeps every program constantly at pre-
determined volume . . . exclusive Scoti-designed visual tuning . . . exclusive
Scott between-station noise suppressor . . . etc.

To realize the full beauty of tone brought by the SCOTT Impersal HI-
FIDELITY ALL.-WAVE, new and wholly different consoles have been
especially designed.

The SCOTT Imperial HI-FIDELITY ALL-WAVE is custom-built to most
exacting laboratory standards in one of the world's finest radio laboratories.
Its every part, excepting tubes, is warranted for five years of trouble-free
service. Sold only direct from the Laboratories. for 30-day trial in your
home, anywhere in the U. 8, A.

eac@. Mail Coup on

Send today for complete details. definite proof of the amazing per-
formance of the SCOTT Imperial! HI.FIDELITY ALL-WAVE.
and particulars of the 30-day trial-offer.

cmssspuSsEEEEEwENeY)

Name..oaocaaann.

E. H. SCOTT RADIO LABORATORIES, INC.,
4404 Ravenswood Ave.  Dept. 24H5, Chicago. 1L

Please send complete details of the new Scott Imperia) Hi-Fidclity All-Wave and
particulars of your 30-day trial offer.

MesmmsenmassantetantEtusrtraraanTIatacan var arerrasoaTeonne

GaBeNEasssaRNEEarssaRANeASSSE I Eas SN easabaCtaasanaandsesaana
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GOOD BOOKS WHICH HELP
MAKE RADIO WORKMORE PROFITABLE

MAY,

for

Presented on this page are books of the RADIO.CRAFT LIBRARY SERIES=—2a most complete and authentic set

of volumes treating individually, important divisions of radso. t
the opportunity to specialize in one or more of the popular bunc_hu of lh.e industry.
teal help in your work and they will contribute to your money earning capacity.

spare time at home.

The authors of these books are well.known to everyone.

Each is an e

subject—each is thoroughly familiar with the field which he represents.
This is the first real opportunity that you have ever had to build a library of radio books that are authentic.
MOST OF THE BOOKS HAVE BEEN RECENTLY REVISED AND REWRITTEN TO KEEP THEM UP

TO THE MINUTE.

Mail coupon below for your books.

Lach book has been designed to pgive radio men

You will find them a
Read these books during your

xpert radio man; an authority on the

Book No. |

Radio Set Analyzers
And How To Use Them
By L. VAN DER MEL
With Full Instructions and Descristions

#! Set Anslyzers. Tuhe Cheekers, Os-.
oittators, atc. (Just revised.)

Beok No, 2
Modern Vacuoum Tubes

And How They Work
By ROBERT HERTZBERG

With eompleta Teehnlcal Data _on Al
Standard and Many Speslal Tubes.
(Just revised.)

Book No. 3
The Superheterodyne
Book

AN About Supsrheteradynes
By CLYDE FITCH

How They Work. How te Bulld and
How te Service Them.

Book No. 4
Modern Radio Hook-Ups
The Best Radlo Clreults

By R. D. WASHBURNE

A Complete Compendium eof the Mest
Impertant Expérimental and Custem-
built Recelvers.

Book No. 5
How to Become a
Radio Service Man

By LDUIS MARTIN

Mow to 0Oet started in the business of
serviting radios and how to make
money In this fietd.

Book No. 6
Bringing Electric Sets
Up to Date
By CLIFFORD E. DENTON
With Poentodes, Multi-Mus. Dynamie
Speakers—Complete Information How
te Modernize A, C.. D. C. and Bat.

tery Operated Roeceivers.
Bogsk No. 7
Radio Kinks and
Wrinkles

By C. W. PALMER
For Service Men and Experimenters
A Complete Compendium on the Latest

Radie Short.Cuts and Money Savers—
These Kinks Are Great Time.Savers.

Book Ne. 8

Radio Questions and
Answers

By R. D. WASHBURNE

A Seleetion of the Most Important eof
5 Questions Submitted bdy Radio
Men During the Course of One Year—
They Are All Answered by a Techni.
sal Expert,

Beok No. 9

Automobile Radio and
Servicing

By LOUIS MARTIN

A Complete Treatite ofi the Subleet
Cevering Al Phasas from Installing
to Servicing and Maintenance, A Book
That I3 Greally Needed Today.
(Just Revised.)

Book No. 10

Home Recording and
All About It

By GEORGE J. SALIBA

A Complete instantaneous
Recordings. Keeordera,
Amalifiers, Machines,
Serviting, etc.

——

Book No. ft

Point-to-Point Resistance
Measurements

By CLIFFORD E. DENTON
The Matern Method of Servicing Radle
Reeeivers—a Book Which Radio Ser.
vice Mon Have Referred to More Than
Any Other,

Treatise on
Microphones,

Commareiat

Book No. 12
Public Address
Installation and Service
By J. T. BERNSLEY

Modern Methods of Servicing and Installs
ing Public Address Equipment.

Big Discount
To You

Tn arder 16 make it pnssible for
everyune to hiry these books, the
ety (51) ¢ent Drice has heen
wade unitorm  for all  volumes.
You can huy these hooks seim-
rately, but you shonld take ade
vantage of our special offer:

When Five (§) Books
Or More Are Ordered
Deduct 207, From
Your Remittance

Uniform

Volumes are all uniform size. 6 X9 Inches. and contain on an
All Books averago of 50 to 120 illustrations,
paper and no exbense has been spared to make it an custanding
¥alue.

Each book s printed on fine

Stmply fill in the coupon at left,

I mail it to us together with
our remittanes,  Cheks, stamps
vr mnney orders aecepted.

which you

essssssssssssssesseEEEELEEseEsTsTesEeEEEEGEEESEEES W

The amaunt of my remittance is....
Clrcle numbers wanted: 1 2 3 4 5

CIty ......

are to send me, and
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Addrass

Btate ...

Here are the

1938

subjects covered--

Set
Analyzers

Tubes

Su perhe’rerqdyne
Circuits

Radio
Hook-ups

Servicing
Business

Medernizing
Electric Sets

Kinks
and Wrinkles

Questions
and Answars

Avute-Radie
5a-r1-ril:irrg

Homa Recording

Resistance
Measurements

Public Address

GERNSBACK PUBLICATIONS, 1NC.. 59 Hudson Street, New York, N. Y.
I have eireled helow the numhers of hooks in the RADIO-CRAFT LIBRARY SERIES

hase dedueted 2, for ordering flie (5

included wy remlitance Ia full, at tho price of 5S¢ cach, when less than five buoks are ordered.

nOGONNNN0a0G .(Stamps, checks or money orders accepled.)

6 7 8 9 10 1

! books of mora T have

tanterieetesiearestresatricmsartnas

500000000anA0 sesecennsenss. RC-335

CLIP—MAIL THIS COUPON TODAYI
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SERUVICE Man - DEALER - RADIOTRICIAN

“Takes the Resistance out of Radio”

Editorial Offices: 99 Hudson St., New York, N.Y.

HUGO GERNSBACK, Editor Yol. VI, No. II,

May 1935

THE PUBLIC-ADDRESS BUSINESS

An Editorial by HUGO GERNSBACK

ADIO has the trick of dividing itself into numerous
branches and very frequently some of the branches
grow into big businesses.

Public Address, which was known a few years ago
under the title of Radio Amplifiers has now reached the
estate of “big business” and it is one branch of the radio
art which is growing by leaps and bounds each year, show-
ing tremendous progress over the year before. Today, any-
thing that utilizes an A.F. amplifier and a reproducer goes
under the name of Public Address, even if it doesn’t prop-
erly come under this classification. Thus. for instance, if
the switchboard operator of a busy concern having many
offices announces to an exccutive, via a microphone and
loudspeaker interoffice call system, that a certain caller
wishes to see him, this really is not public address, but
privaie address. Nevertheless, applications such as this one
(and many others) today ecome under the heading of Pub-
lic Address.

The business phase of this latest branch of radio has
assumed huge proportions. Public-address systems go into
practically every nook and cornmer of our busy existence,
to wit: loudspeakers in the theatre (whether on the stage
or throughout the house) make the voice of the performer
more easily heard; the aviator, by means of a reproducer,
speaks in a stentorian voice for advertising purposes, or, to
the landing field a thousand feet below; the waitress in a
busy restaurant gives her order to the kitchen over a loud-
speaker system; political and other ballyhoo wagons cruise
our streets—yet, it all eomes under one general classification
that spells b-i-g b-u-s-i-n-e-s-s for the P.A. specialist.

Many large firms are in this new business, and many
organizations today are specializing in various types of pub-
lic-address work. The cost of some installations may run
into very large figures—in some instances, nearly $100,000
for a single installation (such as in a huge hotel). Various
radio firms specialize in supplying different types of publie-
address equipment. Thus, some concerns furnish theatrical
sound equipment, others cater to the hotel trade, and still
others install sound apparatus only in public buildings.
Then, there is a host of smaller organizations, not so am-
bitious, specializing in the rental and sale of more modest
installations. Finally, we have the Service Men who take
odd jobs making small P.A. installations.

Al of these endeavors are highly successful—usually
they pay well because Public Address is a branch of the
radio business which does not permit the use of cheap,
shoddy material. As a matter of fact, practically all
the public-address installations in use are, with few ex-
ceptions, well constructed. The materials usually are of
the best type, and a saving of a few dollars here and there
is rigorously shunned. After all, a public-address instal-
lation is takcen seriously, since it is realized that the sys-
tem must not fail under any condition—Few chances are
taken if the installation is an important one. Frequently,
the entire system is duplicated; even the microphones be-
ing supplied in multiple, with different cable connections
and separate wiring. In many instances separate ampli-

- e e e e
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fiers and loudspeaker connections are provided in order
that one system may be operative should the other fail.
(llardly ever do both systems go out of order simultane-
ously.)

It is in the smaller communities, however, that the up-
to-date, progressive Service Man has what is really a mar-
velous chance to start a very lucrative business. DMost
of the smaller cities and even villages can use numerous
applications of public-address equipment. A host of ideas
will present themselves to the enterprising Service Man;
if applied, they will enable him to make a name for him-
self, if he will but cash in on his knowledge by making
even small public-address installations. There are, first
of all, convention halls (even if they are only the size of
a large room) where a public-address system is always
needed. The small court house, the same as its larger
contemporary, can always use a public-address system to
advantage—particularly, where the court-room acousties
are poor (often resulting in the jury and the rest of the
court room being unable to hear witnesses).

Recreation grounds teo, are now ‘“‘wired” for public ad-
dress (particularly where there is a bandstand) in order
to pipe the music to other parts of the park. Office build-
ings, apartment houses, athletic fields, bathing beaches,
baseball parks, charitable institutions, churches, dance
halls, factories, parks. hospitals, hotels, skating rinks, open-
air assemblies, orphan asylums, railread depots, race
tracks, restaurants, sanatoriums, schools, department
stores, summer resorts, and dozens of others, all can be
sold the idea of public-address installation if you know
what you are about and realize the needs. Enterprising
Service Men who own portable public-address systems very
frequently have been able to demonstrate to the owners of
varieus institutions and business places that there was
distinct need for a public-address system; by making such
“spot” demonstrations, sales have usually followed.

And, of course, when we speak of “public address,” it
must be remembered that the human voice is only one
factor in this field. For enterteinment purposes, for in-
stance, we must have good phonographs, good records and
good pickups before we can broadcast satisfactory music
and other entertainment over the public-address system—
the phonograph and public address frequently go hand in
hand. And then, of course, we must not forget the factor
of radio entertainment because, in many instand® s re-
quired to amplify programs in one form or anather Over a
public-address system. This is a simple matter for the
Serviece Man or the engineer. -

A curious phase of the public-address business at the:
present time is that for several years past it has been
considered a spring and summer business; usually starting
in April and ending about the end of September. .

However, the business is still young. It.is still in its
development stage and a tremendous amount of work re-
mains to be done. Those who “get in on the ground - fldor”
row, will reap not only an immediate profit from the “P.A.”
field, but a rich future harvest as well.
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METAL TUBES
IN THE US.A.?

AME Rumor was
around again, last
month, with a report

that one of the foremost manufactur-
ers of radio tubes is feverishly install-
ing machinery preparatory to the
manufacture of an entirely new line of
tubes—the so-called “metal” variety
—to replace existing types,

It will be remembered that these
tubes, nicknamed Catkins, made quite
a splurge on the English market when
they were introduced (RADIO-CRAFT,
August 1933).

We hope the American manufactur-
er who is “tooling up” to make these
tubes will have the foresight to insulate
the plates from probing fingers—and
not leave them exposed as their British
cousins did!

In the sanme rumor, it is stated that
the manufacturer intends to standard-
ize tube bases at 8 prongs—which is
certainly a drastic step to take.

Are these rumors correct? A cer-
tain company could tell, if they would.

RADIO AND THE
MACON

HEN the $4,000,-
000 Macon, last of
Uncle Sam’s dirig-

ibles, made her final plunge into the
Pacific, last month, one of the two men
to lose their lives was the radio oper-
ator, Ernest M. Dailey, who stuck to
his post until he was ordered to “aban-
don ship.”

Lieutenant H. N. Coulter, his com-
manding officer, said he had “upheld the
highest traditions of naval service,”
He added: “Dailey’s calmness and cour-
age in sticking to his key constitute an-
other incident of the unflagging devo-
tion to duty, long a heritage of seago-
ing radic men.”

Dailey’s name should be added to the
long list of radio heroes.

The il g8 Macon whose radio operator stuck to
“a$ key at the expense of his

life.

T~ STATIONS SEPARATED BY 100 MILES
(MORE THAN VISIBLE DISTANCE)

| ™ EARTH —

DX communication on ultra-high frequencies is now
a possibility as proved by the ARRL.

100 MILES
ON 21, METERS!

AX EPOCH - MAKING

achievement

in short-wave com-
munication took place last month when
the hill-top radio station of the Amer-
ican Radio Relay League, near Hart-
ford, Conn., started a continuous
schedule of transmissions with Harvard
University’s Blue Hill Observatory,
near Boston, on a frequency of 110
megacycles (about 21% meters).

Up to this time it was consideved im-
possible to transmit on these ultra-
high frequencies further than the long-
est visible distance between any two
points, and it comes as startling news
that a distance of 100 miles can be
spanned on a wavelength of 2% me-
ters. A unique feature of the perform-
ance was that it was accomplished
when the longer and more tractable 5-
meter waves exhibited very poor trans-
mitting conditions.

While this is not the first time that
transmitters and receivers have been
made to work on wavelengths of this
order, spasmodic, “freakish” signals
having been heard on somewhat lower
frequencies over distances of 50 or 75
miles, it was not until recently that sig-
nal radiating and collecting systems
were devised, and the proper technique
of their operation formulated, which
enabled the epochal performance men-
tioned above,

The gradual increase in frequency
attempted by amateurs has left be-
hind a path of commercial application,
all the way down from 200 meters.
Some of the waves in this spectrum
(which were regarded as worthless and
given to the amateurs to “play” with)
have proved to be most valuable!
This is exemplified by the transatlantic
telephone; police radio; commercial
point-to-point telegraphy and teleph-
ony, ete.

RADIO-CRAFT
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Pilot Olsen directed the rescue ship, El Oceana, to
the lifeboats by radio,

AIRCRAFT RADIO
AIDS §S. HAVANA'S
PASSENGERS

EWS came, early last
month, that radio
had played an impor-

tant part in the rescue of passengers
of the Ward liner Havana, when she
was hurled on Mantanilla Shoal, in the
Bahamas, during one of the heavy
storms of this winter,

A Miami Coast Guard plane, piloted
by C. B. Olsen, located the first of the
lifeboats and directed the liner El!
Oceana to it. The boat appeared wa-
terlogged and in immediate danger, ac-
cording to the radio report sent by Ol-
sen to the Oceana. However, due to
the timely radio message from the
plane, all six of the lifeboats were
picked up and their occupants hauled
aboard.

Thus, another “epic of the seas” was
written—thanks to radio,

The ship went aground during the
night, but the first SOS was not sent
out until dawn, when it was found that
she was in danger of being pounded to
pieces. The scas calmed sufficiently by
11 a.m, to permit the boats to be low-
ered and soon after, the Coast Guard
plane sighted them and reported their
position to El Oceana,

It is interesting to note that the last
two men to leave the ship were the
Captain, A. W. Peterson, and the Chiet
Radio Officer, George Loya; Loyva send-
ing a final SOS and warning rescuers
that all hands wcre abandoning ship.
This is according to unwritten laws of
the sea.
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IN REVIEW

velopments.

The radio on the trawler Jeria flashed out a final
farewell to families and friends.

ICELANDIC RADIO
TRAGEDY

AVY JONES locker
D was virtually adorned

with a radio mike and
transmitter last month when the traw-
ler Jeria foundered on the west coast
of Iceland, under the sheer cliffs of
Latlatjarg.

The trawler which had shipped from
a port in England had 13 men on board,
inciuding the radio operator. They
were nearing the end of their fishing
voyage and were ready to head back
for their homes when the storm broke
which sent their little boat to the bot-
tom.

When hope of rescue was aban-
doned, the 13 men of the crew crowded
around the radio operator sitting at
the key of his transmitter and the fol-
lowing message was cast out into
space: “We do not know if this will
be heard by anybody, but if it is, give
our last farewell to our families and
friends in dear old England.”

The message was heard—by another
ship beyond reach of the crippled traw-
ler and the message was subscquently
carried to their homes and the rest of
a sympathetic world.

There 1s a certain amount of conso-
lation in this tragic message of fare-
well from the 13 courageous men of
the Jeria's crew—at least, their fam-
ilies and friends rveceived their last
words—thanks to radio. Without the
radio equipment, their fate would never
have been known. Thus radio was
again an instrument of merey, even
though it could not be a rescuer in this
case as it has been in so many other
instances.

RADIO.CRAFT MAY,

for

And now radio sets have another application—that
of amusing nursemaids in the park,

RADIO SETS IN
A NEW ROLE

E HAVE had radio
sets installed in
many odd places—

beds, bathrooms, etc,, but last month
cattte news of a new one—uradio in the
baby carriage!

It seems that the idea is not to lull
the baby to sleep or anything of that
sort, but rather to entertain the nurse-
maid between her busy moments of re-
trieving the woolly bow-wow and
watching the bottle.

It secms that everyone forgot one
important question in thinking up this
“new one,” though—Is it fair to poor
Junior?

ONCE AGAIN-
THE THIRD CHAIN

ITH the change in
program rates
made last month by

both NBC and CBS, the two big chains
definitely turned toward the “big” ad-
vertisers who use coast-to-coast net-
works at the expense of the smaller
companies desiring sectional groups.

This decision of the two nation-wide
chains has caused a definite flurry in
the ranks of those who have aspirations
to form the much-heralded but never-
achieved third chain. Here is just the
chance they have awaited to take ad-
vertising from the “big brothers.”

Two contenders stand out among the
competitors grasping for this business.
The Mutual Broadeasting System, in-
cluding WOR, WXY7Z, WLW and WGN
have already obtained sufficient new
business to warrant leasing permanent
telephone wires for 16 hours a day.
The other “third” chain, American
Broadcasting System, met the news by
changing their key station from
WMCA to WNEW and their name to
American Broadcasting Company.

1935
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Radio is now such a vast and diversified art it becomes nec-
essary to make a general survey of important monthly de-
RADIO-CRAFT analyzes these developments
and presents a review of those items which interest all.

RADIO AIDED
AMELIA EARHART ON
PACIFIC FLIGHT

OME of the most dra-
S matic stories of radio
are unpublished ones.
When Amelia Earhart Putnam took
off from Honolulu, last month, for the
faraway landing field at Oakland,
Calif., she carried with her a tiny, but
efficient 50-watt transmitter and a re-
ceiver. During her gruelling 17-hour
flight she was heard repeatedly calling
“Hello—K F I—hello—K F I, Okay'—
and then she would shut her transmit-
ter down with this brief reassurance.
She was transmitting on a frequency
of 3,105 ke, which is a difficult chan-
nel for daylight transmission. How-
ever, several short-wave listeners stuck
to their receivers, and their careful
manipulation of the dials stood them in
good stead—they kept receiving her
feeble calls long after the commercial
reception points had lost her signal.

Probably the best reception during
this period was had by Mr. Walter B.
McMenamy of Los Angeles, who, util-
izing the regular aerial of KECA in
Los Angeles, never missed a single
transmission from Miss Earhart’s
plane. In fact, Mr. McMenamy was
the only one so far as can be ascer-
tained who actually knew of Miss Ear-
hart’s location when she was being re-
ported lost; off her course; and the
subject of other erroneous veports.

It was at this time that station KFI
broke into the Metropolitan Opera
program with the welcome message that
“Amelia is safe and coming along,
Okay!” Mr. McMenamy and another
listener, Mr. Frank D. Andrews, kept
KFI informed throughout the long vigil
of Miss Earhart’s messages, and during
the night, KFI would come back to
Miss Earhart’s messages through their
own 50 kw. transmitter. It is need-
less to say that those who were fortu.
nate enough to be listening that night
were treated to one of the greatest
radio dramas of all times.

The compact 50-watt transmitter in Amella Ear»
hart's transpacific plane,
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PUBLIC-ADDRESS PICTORIAL

Control Room at Robin Hood Dell, Philadelphia, Pa. The booth
it soundproof and located in front of, and off-side the orchestra
“shell.” This installation at the Dell was the first one attempted
by the engineers of station WCAU; [a second one, more then
twice as large, is the Lewisohn Stadium installation illustrated and
described on this page}. Such sound systems contribute greatly
to mass enjoyment of good music.

Control Room
at Lewisohn ¢
Stadium, City =
College, N.Y.C.
Operator is fol-
lowing score.
This sound re-
inforcing instal-
lation is one of
the largest in
the world.

B

[E’"‘ UENE

A rehearsal of New York Phitharmonic Orchestra at Lewisohn Stadium.
sound-reinforcing equipment utilizes three large 10-foot directional bafile-type
reproducers, directed for complete coverage of capacity attendance—I17,000
"Pianissimo measures are carried, limpid and clear, to the farthest
reaches of the stone tiers,” writes one observer. Main portion of amplifying
equipment is pleced in a small room [photo, left], in stage wing, giving engi-
neers full view of stage.

persons!

Close-up of a veritable "sea of faces"—32,000 strong! Public ad-
dress with a vengcance! The occasion was the picnic of Franco,
sponsors of the Hi-Jinks program over KFWB, Los Angeles. All
dav, cars trekked from Los Angeles to San Fernando Valley, Calif.,
until 7,000 cars were parked at Wineman Ranch. The P.A. system
was kept on the jump announcing races, various acts of a mammoth
redio show, and the dinner call. Trumpets proved adequate for
these demands, and projection of band music,

A concert in progress at Robin Hood Dell, Philadelphia, Pa.
To cover the audience of 7,000 persons, two large 10-foot di-
rectional baffle-type reproducers are used, atop the 'shell.”
Velocity-type microphones at strategic points in the pit and
on the stage pick up, respectively, sounds of orchestra and
performers. Sound-absorbing baffles fitted to the stage micro-
phones render them partially directional and thus prevent pick-
up of orchestral passages.

hotus Rohin Hood Del Lewlcobn Stailium
BROADCAST NEwWs

LE

The

{Widely diversified applications of public-address equipment are illustrated in this department. We will be glad to receive glossy photo-
graphs and short, semi-technical descriptions of equipment and installations not mentioned in Table | on page 654.)
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Century of Frogress visitors viewed voice wave-
‘ forms as pictured at left (waveform—record-

. recorded), below ({oscilloscope unit), and at
/ right {waveform—verbal equivalent of record}.
A light-beam reflects, from a mirror fastened to
a dynamic microphone's diaphragm, to a ro-
tating mirror. (BELL LAL. RECORD)

ROTATING
MIRRORS

A novelty ash recciver and cigarette case in an imi-
tation of a latest-type velocity microphone. Made in
limited quantities, by a large radio company, for
seasonal-gift purposes.

Stringless  puppets,
a P.A. field. Phono.
records, an smplifier,
and reproducers sup-
ply “sound.” The
mike and phono-
graph with P.A, Am.
plifier supply the

voice and music.
(Lalbras

Trumpets at famous Rose Bowl, Pasadena, Calif.
Public-address system brings bleacherites details
of a fumble during Alabama-Stanford football
game last January.

The library loudspeaker is
disguised as books.

{Rosen)
{Keystone) 3e

MUMMIFIEL
RECORD

<

"Mummifiec" records (left] of
copper, chromium plated and
sealed in tarlike compound, carry
“sounds of -he times," as record-
ed (above} vis a spring-driven-
motor recording unit and battery-
type amplifier [right). Corner-
stone of Am. Foundation for the
Blind's new N.Y.C. building con-
tains such records and a phono.
pickup. Posterity, centurias hence,
may “discover” these records SPRING

{compound removable in warm DRIVEN
‘. e RECORDING

water}), and accompanying direc- E MOTOR

tions [etched on glass). Bcumr

(Halbran) =
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NEW WAYS TO SELL
P.A. EQUIPMENT

There are many possible applications of P.A. equipment
that mean exira dollars—as pointed out in this article.

C. W. PALMER

Trains can be equipped to supply passengers with
entertainment, en route.

HAT public address work—either

selling equipment or service—is

a highly profitable line for any

dealer or Service Man to concen-
trate on, cannot be disputed. This
business which usually starts as a side
line has become the “main stay” of
many a retail or servicing business.
And the great advantage of it is that
it is not highly seasonal. Public ad-
dress facilities either indoors or out-
doors are required in both summer and
winter wherever people gather, in meet-
ing for amusement, or for other rea-
sons.

Public address from planes can be accomplished
where town ordinances permit.

o, e B
B
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e 2T

But, even though the P.A. business
is flourishing for most of the men who
have undertaken to supply the equip-
ment or the rental of equipment, the
uses to which P.A. amplifiers have been
put only serateh the surface of possible
applications. A notable lack of imagi-
nation and foresight has been shown by
most of the men who make this their
business—and as a result many inter-
esting and profit-making uses have been
neglected.

For instance, there is the very use-
ful application shown on the cover of
this magazine. Fire fighting is greatly
dependent upon cooperation of the men
and engines and what better means of
bringing about this teamwork is there
than the judicious use of a P.A. sys-
tem? Also, a public address amplifier
of sufficient size could be used to ad-
vantage to supplement the siren to
warn pedestrians and motorists of the
approach of the fast-moving fire en-
gines. Too, highly directive, projector-
type horns may be used at high sound-
output levels, to combat the noise of
roaring flames, falling timber, ete., in
order to direct the work of rescue at a
given point, or to calm the fears of
persons trapped at high points in build-
ings but who are near to rescuing fire-
men; the projector-type horns permit
the gain to be raised to very high levels
without the sound output being a
source of interference to unrelated
near-by work.

In Europe, several trains have re-
cently been equipped with P.A. and
radio equipment to amuse the pass-
engers while traveling. Railroads in

The barker on the rubberneck bus will certainly
welcome the P.A. unit.

RADIO-CRAFT
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As indicated by the cover illustration, reproduced
above, a logical and probably eventual use for
directive P.A. equipment is in fire-fighting units, to
prevent panic, direct rescue work, and otherwise
employ amplihed voice to overcome the din of
crackling flames, falling timbers, shouted orders, etc.
this country could very effectively uti-
lize P.A. systems, permanently installed
in the cars, to furnish entertainment,
either by means of radic or phonograph
records, to relieve the monotony of
long trips and especially on excursion
trains running to beaches or other re-
sorts. The same equipment would also
serve to eradicate the unintelligible
station announcements that conductors
invariably give, by correct projection
of the conductors’ voices throughout
the train. Public address men might
think seriously of this application as
it offers a tremendous market for P.A.
equipment. ’

Another application which has not
received the attention it deserves is
the use of P.A. systems in aircraft.
True, a few enterprising companies
have fitted planes with high-power am-
plifiers for ballyhoo purposes, for ad-
vertising sponsored products over
cities, etc., but city ordinances in
many instances have put a definite
damper on this application. However,
there are other interesting and profit-
making applications that can be used
to sell amplifiers and equipment to the
owners of planes. For instance, think
of the aid that a P.A. system would be
in making blind landings, when the air-
port cannot be seen. And then too, a

(Continued on puge 679)

Advertising from ''momentary P.A. units'' is an
interesting, new possibility,

REPRODUCER

PA. AMPLIRIER
WITH LOCK CONTROLS

MOMENTARY
SWITCH ON
FOUNTAIN
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YARIOUS TYPES of loudspeakers are used in sound
work today., In this cabinet, erected for com-
parison purposes, are mounted several electro-
dynamic speakers of variocus sizes, and on top are
exponential horns. In high-fidelity work a com-
bination of both horn and cone type dynamics is
used to cover a wide-frequency response. Even
piezo-electric crystal units are being used to faith-
fully reproduce the high frequencies (those above
2,000 cycles).

MAKING RECORDS should be within the knowl-
edge of the man working with P.A. egquipment.
This work is surprisingly simple now that a variety
of devices are available. Making records of educa-
tional features, talks, political speeches, etc., and
then sending the records out in sound trucks or to
schools and auditoriums in various parts of the
city has proved very profitable. In this photo the
sound man (left) is making s record of an educa-
tional talk given by a teacher (right). A velocity
mike is being used.
(The interesting photos on this page were all taken
in the P.A. rooms é:f \Allholemle Radio Service
o, Inc.

4 b

FREQUENT TESTING of amplifiers is a necessity
in sound work to prevent breakdown at a crucial
moment, as well as maintaining a flat frequency
range. Variations in the quality or values of con-
densers, resistors, tubes, etc., when they have been
used for some time often result in reduced fre-
quency range and power output, even though com-
plete failure is not encountered. This Service Man
does not depend on ear alone, but uses a cathode-
ray oscilloscope, shown on right, to test a 28-
watt amplifier.

RADIO-CRAFT

HOW TO MAKE MONEY

IN THE
P.A. FIELD

Many radio Service Men and experimenters have seen the
fine opportunity presented by the installation and rental
of P.A. equipment—you will also find it a profitable
business. Here are a few hints on getting started.

ANDREW HALBRAN

HAT people are becoming more

and more “sound conscious” every

day is amply proved when we

realize how extensively sound am-
plification is used today. Wholly apart
from the talking movies and our own
home radio, the scope of the so-called
“public address” systems alone has
reached tremendous proportions and
every day seems to find new possibili-
ties for their use.

A large candy store chain has placed
the soda fountain in the basement of
some of their stores and your order for
an ice-cream soda is transmitted
through convenient microphones—then
your drink cemes up on a dumb-waiter.

Cafeterias are beginning to use mi-
crophenes to send your order to the
chef. Traffic is being controlled from
police booths equipped with loudspeak-
ers in some towns, Paging is done in
hotels by P.A. installations. Fishing
boats are being equipped with ampli-
fiers for entertainment with high-grade
phonograph recordings while you wait
for the fish to bite! Politicians, of
course, are using sound amplification cax-
tensively, as are churches, schools, ete.

Small auditoriums, demonstrators in
drugstore windows, and even advertis-
ing sandwich men have gone in for the
“sound vogue” thanks to the portable
outfits devised for this purpose.

Good cquipment for all purposes is
available today at very reasonable cost
or parts can be readily obtained and
assembled by anyone with the aid of

PORTABLE P.A. outfits have vastly incressed the
possibilities for making money. Small and com-
pact, they are very effective in small auditoriums,
window demonstrations and similar places. They
offer fine reproduction over limited areas and are
simple in construction. This small 5-watt model
has two dynamic speakers mounted in the covers.

wWWW. americanradiohistorv.com

diagrams and a fundamental knowledge
of radio—and good money is being
made through the rental or permancnt
installation of sound amplifying sys-
tems by radio experimenters and Serv-
ice Men. As a matter of fact, by far
the greatest number of installations of
sound systems has been made by Serv-
ice Men and experimenters who saw the
opportunity and took advantage of it.

Service Men—install, repair or rent
out a P.A. installation. Read the ar-
ticle, “The Growth of Public Address,”
for ideas.

GOOD MICROPHONES are now available for
regular and high-fidelity sound work. Included in
this group are those of the carbon, crystal, con-
denser and velocity (ribbon) types. All have cer-
tain advantages and the P.A. worker should be
familiar with the characteristics of each. The
Service Man in this photo is making a decibel
test by means of a level indicator and mixer in
conjunction with & set of chimes.

" I IT

BUILDING portable P.A. sets is highly profitable
now, for the Service Man has found that the trans-
portation of large, bulky equipment is, in many
jobs, entirely unnecessary. The instruments are
easily assembled and can be designed to meet
your own specifications or obtained completely as-
sembled ready for use. This P.A. man is attaching
two dynamic speakers to the covers of what will
be a [5-watt portable unit. The P.A. man should

have several portable outfits available in addition
to the regular

high-power equipment.
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Fig. D—Camouflaged, recessed speakers (S).

Fig. |—Method of constructing the “infinite baffle’" unit.

FACTS ABOUT

THE

INFINITE BAFFLE

lt is no longer necessary to have an unsightly baffle in order
to reproduce low notes—just properly install the loud-
speaker in a wall-recess and you have an "infinite baffle.”

ELI M. LURIE

N PAST issues of RADIO-CRAFT, the
author explained in some detail the
derivation and mechanics of the
modern sound reproducer. (See Ra-

pIo-CRAFT Qct. 1932, Dec. 1932 and
Feb. 1933.) Particular attention was
focused on the baffle and its application
in actual practice. Most important it
was shown that the propagation of the
low frequencies did not depend entirely
on the distance from the center of the
loudspeaker cone, out and around the
bafle to the rear of the instrument,
but instead was a function of the size
of the flat area on the front of the
speaker itself.

This, of course, meant that even
though a radio cabinet with a short
front baffle and a wide back had theo-
retically sufficient baffle area from the
middle of the cone out and around to
the back of the cabinet to veproduce
the low frequencies, yet the low notes
would not be heard but othev abnormal
characteristics would present them-
selves. In some cases for instance,
there would be a sceming lack of low
frequencies within some range (as per-
haps 120 cycles to 180 cycles or 200
cyveles); or on the other hand there
might be a terrific booming affect within
this same range—and of course plenty
frequeney and  transient  distortion
would also manifest itself over the rest
of the frequency spectrum. If the size
of the eabinet were changed, other ef-
feets would be produced (using, of
course, the same chassis and loudspeak-
er) so that even an attempt to catalog
the sound variations with different sizes
and shapes of cabinets would be very
difficult.

This phenomenon might be =aid to
be indirectly due to the air in the cabi-
net around the speaker and is usually
called “cavity resonance.”

The reason that cavity resonance is

so naned is that a body of air like al-
most any other object, will have a nat-
ural period of vibration at which it will
always tend to vibrate. A few years
ago one of the largest manufacturers
of radio receivers incorporated in the
cabinets of their receivers a pair of
tuned air chambers that had a period
of vibration in the lower frequencies.
The sole purpese of the chambers was
to boost the low-frequency response.
As the publie at that time was clamor-
ing for boomy low tones, the effect was
all that could be desired. This just
illustrates what the “natural period”
of an air chamber can do to greatly
affect the performance of any acousti-
cal system.

BACK-PRESSURE
TROUBLES

Now in the case of a small cabinet,
the air will not only vibrate at its
natural frequency, but in addition a
considerable amount of back pressure
developed by the plunger action of the
reproducer diaphragm will be produced.
This back pressure is almost equiva-
lent to the “back E.M.F.” (or “counter-
voltage”) developed in an electric mo-
tor, in that it tends to oppose, mechani-
cally, the movement of the diaphragm
in much the same way that the back
E.M.F. tends to oppose, electrically, the
line E.AMUF. in a motor.

Again, in a motor the back E.M.F.
produces g distortion of the field flux;
likewise in the loudspeaker the back-
wave pressure produces both frequency
distortion and transient distortion. All
these facts were explained in the afore-
mentioned articles.

On the other hand, it is true that a
straight, flat baffle equivalent to the
necessury distance and area for low-

(Continued on page T00)

Fig. 2—How the back wave is absorbed from the speaker.
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HOW TO MAKE A P.A. BEGINNERS" A.C.-D.C.

PUBLIC ADDRESS
ADAPTER

R. D. WASHBURNE
and N. H. LESSEM

This |-tube P.A. adapter when connected to
the antenna and ground posts of your radio
set gives you a practical, inexpensive P.A.
system! Voice fidelity is unusually good.

17 OW much will it cost to make just a simple pub-
lic address outfit?” and, “How much will it cost
me?” are the first questions the beginner in the
“P.A.” field will ask. The writers submit the

following data in reply.

In the first place, it must be realized that a simple P.A.
system is composed of the following units: (1) microphone;
(2) microphone amplitier or “preamplifier”; (3) power
amplifier; and, (4) reproducer, Now, for a beginner to
undertake to build up, and coordinate the operation of all
these items is somewhat of an undertaking, when even the
commercially available units all too often present horrible
examples of how a light-duty P.A. system sheuld not work!

How, then, to easily solve the problem? Well, suppose
we make up a sort of A.F. modulated “service oscillator,”
such as the writers’ “R.I'. Phonograph Attachment” first
introduced to the radio werld in the April 1934 issue of
RAD10-CRAFT—we have then only to substitute a micro-
phone for the phonograph pickup, and our job is nearly
done!

Nearly, but not completely—until the device has been
modernized. This final step is accomplished by combining
in one of the new multi-purpese tubes, the 12A7, the func-
tions of the “osc.-mixer” and “rect.” tubes in the earlier
circuit. The modernized device is termed a “P.A. adapter,”
and is shown in use in the heading illustration: the sche-
matic circuit is shown in Fig. 1,

HOW TO USE THE
P.A. ADAPTER

Before we discuss construction details, or circuit design,
the operation of the unit will be deseribed.

This I"A. adapter is a miniature hroadecast station: how-
ever, it operates ‘“directcast,” that is, it is directly con-
nected to the receiver and consequently does not have an
opportunity to radiate and thus cause interference.

Fig. 1
into your ultra-midget get!

This adapter ‘''talks™

RADIO-CRAFT for MAY, 1935

PA. ADAPTER
(CONNECTS TO "ANT”
AND 'GND."OF ANY
RADIO SET)

The power ruting? Well, it just doesn’t have any in
itself, in the usual sense. The “power” status is entirely
dependent upon the power output rating of the associated
radio set—the voltage output of the P.A. adapter is so
great it will drive any radio set at full capacity. Thus, if
the radio set is a little ultra-midget using in the power
stage a 47 pentode operating at about 250 volts, our “P.A.
system” will have a power output of about 2.5 watts,

This is adequate for addressing small assemblages—
auctioneering, selling patented items. addressing “pep”
meetings, as a “call” or “order” circuit for offices and res-
taurants (respectively), etc.

CONSTRUCTION
DETAILS

There is little to say about the construction of the P.A.
adapter, except as follows: Use the specified parts in the
cireuit shown, The R.F. coil details are given on page 621
of the April 19314 issue of RADIO-CRAFT (in this article con-
denser C4 should be connected to chassis instead of cathode,
and R2 may be varied to secure increased sensitivity and
lowered hum).

The metal box acts as cabinet and electrostatic shield.
Do not draw up too tightly on tuning condenser Cl (which
ix screw-controlled, through a hole in the case, by means
of a knob-topped machine screw, as shown), as this may
break its bakelite “backbone.” Reverse the positions of
the microphone tips to determine corvect connection, then
color-code the tips and jacks; talk close to the microphone
for best modulation. Shield the microphone leads if a
tengthy run is necessary; use “transposition cable” (short-
wave antenna lead-in wire) if a long line is required from
adapter to set. In a few instances it may be desirable to
dispense with condenser C2. An increase in volume may be
obtained upon increasing the value of R1 to about 10 megs.

CIRCUIT
DESIGN

Due to the compact design of this novel instrument (sev-
cral units incorporating an A.F. modulated R.F. oscillator
of this general type have been developed—See “A Wired-
Radio Public Address System,” RaApio-Crart, November
1933, and “‘Wire-less’ P.A. Installations,” May 1934—but
they were not nearly as small, inexpensive or versatile as
this P.A. Adapter), it was necessary to utilize several tricks
in instrument design.

For instance, nothing but the external ground connects
directly to the chassis; thus, the chassis is not “alive” at
any time. Fuses in both power-line leads are installed as
an additional safety factor. The use of a “power cord’”’ con-
taining the filament limiting re- (Continucd on puge 697)
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Six Wright-DeCoster reproducers

in a large horn furnished ade-

quate coverage for 85,000 people
at Michigan U's stadium.

D. H. WRIGHT*

SHORT time ago the adequate
sound installation was un-
known, and it is only during
the last few years that “sound”

has become recognized as an essential
feature for any large gathering.

Think back a few years and you can
see in your mind’s eye the man with the
megaphone walking in front of the
stands at the football, baseball, and
other athletic games, calling the neces-
sary announcements. Unfortunately
(or fortunately—for the public-address
field!), these were very seldom under-
stood.

Today, if there is not an adequate
sound system in every athletic field,
auditorium, or concert hall, the public
shows its disapproval by staying away.

Those unfamiliar with ‘“sound” do
not even start to realize its importance.
They take it for granted that they
should be able to hear the announcer
perfectly when attending a prize fight
or any other entertainment regardless
of the size of the auditorium or stadium.
We know this is true because you never
hear from them as long as the an-
nouncements are easily understood, but
just let a sound system go out of com-
mission for a few seconds when an an-
nouncement is being made and you will
hear plenty!

The first introduction of sound oc-
curred at large gatherings where
speeches or announcements were to be
made such as political meetings, race
tracks, prize fights, ete. The loud-
speakers used at that time were what
are known as trumpet-type units and
were for voice only, as the frequency
range was altogether too narrow to
attempt musical reproduction.

Later, some attempts were made to
reproduce music. It was just about
at this time that sound hit the theatres.
Those who were connected with the
sound business in any of its branches
at that time, will never forget the grand
scramble there was by theatre-owners
to have sound installed after it was
brought home to them that they would
either have to install sound in their
theatres, or close up.

When the first sound picture ap-
{Continued on page 685)

*Pres., Wright-DeCoster. Inc.
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TABLE |

101 APPLICATIONS OF
PUBLIC ADDRESS EQUIPMENT

In Scliools

1. Centralized radio systems.

2. Address systems for auditoriums.

3. Address systems for stadiums and ath-
letic fields.

4. Music systems for gymnasiums.

5. Music systems for swimming pools.

6. Music systems for ice rinks.

In flospitals
7. Address systems in special clinical rooms
where acoustics are bad and operating doctor
cannot face the class directly when speaking.
8. Centralized radio for patients.
$. Paging system for doctors and nurses.
10. Centralized radio for nurses’ homes.

I Hlotels
11. Centralized radio for guest rooms.

{APPROX PERCENTAGE OF
SALES IN RPA. AMPLIFIERS,
“MIKES "ETC, TO OTHER
40 = |TEMS IN WIS LINE,OF A
35 |- PROMINENT RADIO
DEALER. )

IS
w
T

PERCENT
)
=]

1933 1934 1935

1932

The steadily increasing sale of public-address equip-
ment is indicated in the above.

Nete that the increase in
installations closely follows

of P.A.
graph.

applications
the sales

1935
ALL
GROUPS

1925 1928 1932
BALL PARKS, TALKIES 1
-] OANCE MALLS,

1933
CALL
SCHOOLS, SYSTEMS,
BROADCAST AUDITORIA, BALLYHOO
STUDIO ETC. (ELECTION.
AMPLIFIERS SALES, ETC )
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The average
realizes that in the footsteps
L, of the I/4-billion dollar radio
receiver business of 1934-'35

has followed Public Address.

THE GROWTH OF
"PUBLIC
ADDRESS"

radio man little

12. Music system for lobbiea and private din-
ing rooms.

13. Music system for main dining room to
displace dinner orchestra.

14. Amplification for ballroom orchestra.

15. Paging system for guests.

16. Public address for speakers in the con-
vention rooms.

17. In coffee shop to relay orders to kitchen.

In Davice HHalls

18. Amplification for band or orchestra.

19. Music system for use in place of tand
in afternoons.

20, Ballyhoo—with loudapeakers on roof.

In Read House and Chicken Shacks

21. Amplification for orchestra in adjoining
rooms.

22. Ballyhoo—with loudspeakers on roof.

23. Music system to supply music when place
is too small to afford orchestra.

24. In larger chicken shacks to call orders
to kitchen—one man could take almost all or-
ders.

In Kestaurants
25. Music system for background.
26. Address system for calling
kitchen.

orders to

Inu Churches

27. Public address in main room.

28. Public address to carry program to ad-
joining rooms.

29. Loudspeakers instead of bells for chimes
system.

30. Music system to supply organ mausic.

31. Music system to supply music at ice-skat-
ing rink sponsored for the young people to keep
them too busy te get into trouble somewhere
else.

32. Public address to bring sermon-recordinz
from nationally known ministers.

33. Public address to bring speeches from the
Vatican broadeasting station, ete.

In Large Awnditorinms

34. Public address for main arena.

35. Public address for adjoining rooms.

36. Ballyhoo—with loudspeakers over
trances at amusement auditoriums.

37. Small systems for sound-effect
used in plays.

38. System to supply music before and after
events.

39. Parging system for larger auditoriums.

10. Car-calling systems at larger auditoriums.

on-

records

In iindertakers’ Chapels

41, System to amplify ceremony in adjoining
rooms.

42. Music system to supply organ music or
other sacred music during. or before and after
ceremonies.

43. In large chapels, system to amplify cere-
mony within chapel.

In Cemeteries
44, System to supply organ music throughout
grounds.
45. System to amplify organ musjc through-
out grounds,
{Continued on pagc 685)
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AN UNUSUAL

RECEIVER

AND REPRODUCER

Complete concealment of a radio set is possible by this in-
genious method of placing it in a table drawer.

BAFFLE - e LOUD-
., /: ‘‘‘‘‘ \}_,fspnxen
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L~ LAMB CORD

ANY attempts have been made
M from time to time to conceal
the radio receiver, either by
utilizing remote control or by mount-
ing the set in a cabinet which is not
apparent in the furnishings of a room.
An interesting example of the latter
type of installation is shown in the
illustrations here. The receiver, itself,
is built into the drawer of a table,
server, or other piece of furniture, de-
pending on the room in which it is to
be used. By mounting tubes and other
parts on their sides, it is possible to
place the entire set in the drawer, and
have the controls on the front. The
knobs appear to be drawer pulls and
are quite inconspicuous as illustrated.
The speaker is also concealed in a
novel way—and one which does not
limit the radiation of sound in any way.
A lamp, shown in the sketch, serves
the double purpose of illuminating the
room and holding the dynamie repro-
ducer mechanism. Two lamps of the

A NOVELTY IN RADIO

REPRODUCERS

The source of radio music is effectively disquised by mount-
ing the speaker and amplifier in a small pedestal table.

OVELTIES in radic set con-
N struction have always found in-

terest among set constructors
and experimenters who try “those new
ones” whenever they appear.

Here is a novelty which originated
on the other side of the Atlantie—in
Germany.

The original idea was to make a
reproducer which would mystify lis-
teners by disguising the source of the
sound. A table having a large pedestal
and a round top was prepared as shown
in the sketches. A dynamic reproducer
was mounted in the top of the pedestal
and the power amplifier of the receiver
was constructed in the bottom. A
number of small holes were drilled in
a regular and neat pattern through the
table top for radiation of the sound.

A volume control and power switch
were mounted in the base, as shown.
The radio receiver was made in such
a way that it was obvious that no re-
producer was included—and it was
quite amusing to see visitors look for
the source of the radio musiec.

The details for making this novel
RADIO-CRAFT

for MAY,

speaker are shown in the sketch here.
The speaker is mounted vertically at
the top of the pedestal; the top is re-
moved from the base, of coursze, and a
screen and set of flanges are secured
to the under side, beneath the holes so
that the top cannot shift.

Small holes are sufficient for the
sound projection, but quite a number
should be used, so that the volume is
not attenuated too much. If the design
of the table permits, the amplifier, or
an additional stage (to compensate for
the loss incurred by the method of
mounting the speaker) can be mounted
in the base.

In order to make the installation
more complete, the power switeh for
the receiver should be located in the
table, so that the set can be turned
off at this point.

A thin tablecloth, either lace or sim-
ilar fabric, will effectively cover the
small holes in the table top. And to
complete the disguise, a lamp on the
table can be connected in such a way
that the lamp cord also carries the
connecting wires for the set.—Hans F.
Kutschbach.

1935
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The set is mounted in the drawer and the speaker
is concealed in the lamrp.

candelabra type supply the illumina-
tien. A small dynamic cone with a
circular baffle mounted on supports
from the bowl of the lamp provides the
source of sound.

It will be noticed that the baffle is
not limited in size to the diameter of
the baffle disc, as the lamp shade also
acts as a part of the baffle, thus in-
creasing its effective size.

The details of set construction and
actual constructional details of mount-
ing the speaker mechanism are not
given, but are left to the ingenuity
of the experimenter. Naturally these
details must be adjusted to the size
of the drawer and the size of set which
is to be made.

Le Radio-Monteur.

-Th- table in use.

TR .

And details are shown in the illustration below.
A tilt-top"' table is used.

INSIDE VIEW i SOUND HOLES
OF TABLE "o ot
TOP e i T Pl
FLANGES g, LOuD
T0 RE- - ! Y% SPEAKER
TAIN TOP i1 : Wy o
I )|/
! 1l |
I| I. o I|III
"J\ /
SW|TCH OF \ /
AMPLIFIER VOLUME
TUBES — ~CONTRDL ANO
SWITCH

SEVERAL TUBES
OF AMPLIFIER
May B8E BUILT
INTO STAND -~
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THE LATEST
RADIO EQUIPMENT

1

(688)

recorder,

A S-purpose studio

. CELLOP<ANE
e T WRAPPMG
A)

e e T s
NS

“"Cellophane'-insulated wire. (487)

“Bridge”’ resistance tester. {488)

Cathode-ray oscilloscope. ({489)

Quality crystal hand.mike. (490)
{691)

.

Compact 5-band superhet.

A "UNIVERSAL" STUDIO
RECORDER (686)

{Presto Recording Corp.)

IE equipment shown in the

photograph is used for record-
ing instantanecus programs from
the air, or, direct from the studiv
by a microphone. Two turntables
are used for continuous record-
ing. The recording amplifier has
bnilt into it a hizh-quality dyna-
mic speaker, calibrated volume in-
dicator and also a conirol panel
which provides five selections,

namely: (1) microphone public
address: (2) microphone record-
ing: (3) play-back: (4) radio re-
cording: or, (5) radio.

"CELLOPHANE" MAGNET
WIRE (687)

IE. development of a method

of applying “cellophane’” to
magnet wire, is announced, *“Cele-
namel,” as the new magnet wire
is called, is a great space-saver,
has greatly increased dielectric
strength, and costs no more than
cotton-covered enameled wire, The
new wire has approximately the
same space factor as silk-and-
enameled wire. The *cellophane™
insulation is bonded to the wire
with an adhesive. It cannot un-
wrap when cut, or open when bent
at sharp angles. The “cellophane’™
covering, which is sealed with a
baked lacquer finish, protects the
enaniel insulation against heat and
varnish solvents.

WHEATSTONE BRIDGE
FOR RESISTANCE TEST-
ING (688)

ERE is a new, low-priced

bridge, designed to measure
resistance in any ecircuit, It is
fine for testing resixtors in radio
receivers. It eonsists of a hand-
calibrated standard resistance, ad-
justable roughly by a seleetor
switeh, and finely by means of a
calibrated dial. The selector switch
has 8 rangzes: 0-.1: 0.1; 0-10:
0-100; 0-1,000: 0-10,000 ohms;
0-.1- and 0-1 megohm,

LOW-PRICED CATHODE-
RAY OSCILLOSCOPE
(689)

COMPI'LETE and inexpensive

oscilloscope suitahle not only
for radie service work but also
for amateur radio operators, high
schools and colleges, radio manu-
facturers. radio dealers, or anyone
who needs an instrument for vis-
ual study of alternating currents
is now available. The unit in-
cludes two power supplies (one
for the 3-in. cathode-ray tube and
one for the amplifier), vertical
and horizontal amplifiers, saw-
tooth frequency generator and 6
tubes, including the cathode-ray
tubes,

CRYSTAL HAND-MICRO-
PHONE (690)
{Shure Brothers Co.)

OR ‘“cross-talking"™
hand-type crystal

purposes a
microphone,

of piezoelectric type, is now avail-
able. The erystal unit is mounted
in a rold-plated, cast-metal case.
A push-to-talk switch is built into
the handle. The instrument is of
diaphragme-actuated type; the can-
tilever principle is utilized for the
transfer of energy from diaphragm
to ¢rystal. The microphone works
directly into the grid cireuit of a
tube (across 5 megohms) and
does not reguire a polarizing volt-
age., Hiss is noticeable by its
absence.

COMPACT 5.BAND, 10
TUBE SUPER. (691)

EASURING only 19%x16%x

190 ins. over all, the hand-
some cabinet of the latest in radio
gets contains a thoroughly mod-
ern  10-tube superhet. Chassis,
identical to that used in higher-
priced cunsoles. It tunes broad-
cast and short waves to 22,000 ke,
In addition, it ean tune above the
hroadeast band between 150 and
350 ke, Tubes employed are:
1-6D6 R.F, amplifier, 1-6A7 owcil-
lator—modulator, 1-6D6 LF. ampli-
fier, 1-6F7 second L.F, amplifier
and diode detector, 1-76 A.V.C,,
1-6D6 first A.I. amplifier, 1-76
phase inverter, 2-42s output, and
1-80 rectifier.

SILVER-FINISH P.A. HORN
(692)

(Wright-DeCoster, Inc.)

NEW horn which has been

developed for eye appeal as
well as good performance is silver-
finished. The horn is 48 ins.
long; the bell opening is 30x20%
ins. A screen across the inside
of the fAare provides a desirable
surface for advertisin® ecopy: at
the same time, it prevents foreign
substances getting into audio
motor.

SMALL, COMPLETE TUBE
TESTER (693)

1HiS tube tester is extremely

portable and moderately priced,
and vyet it will completely check
all types of tubes. Heater-cathode
leakage indicates on the meter,
Selector switch method and comi-
bination sockets make ample pro-
vision for future tube types. The
English reading dial says simply,
“Poor’”' or “Good,” eliminating
confusion. Operates on 110V,, A.C.

5 W. 2B6 PORTABLE
AMPLIFIER (694)

{Coast-to-Coast Radio Corp.}
SE of the new 2B6 tube has
made possible the produetion
of a compaect. inexpensive [MA.
unit capable of a wide variety of
P.A. applications, The unit fea-
tures an “input-mixer-fader™ con-

trol system; also. self-contained
mike and speaker eurrent sup-
plies. Unit incorporates a double-

button carbon mierophone and 8-
in. dynamic reproducer. Input
impedances: 200 ohms., 500 ohms
and hirh imbedance. Weight, 8
Ibs.; size. 13%x13%x9 ins. deep.

TRANSPSHERNT
TN Z2R
PYEATIREME T

(692)

Silver-finish P.A. horn.

Portable, ‘286" amplifier.

Yibration-free flush socket. (895)

AT

""Beam’’ velocity microphone. (£96)

Name of manufacturer of any device will be sent on receipt of a seli-addressed, stamped envelope. Kindly give {number) in description under picture.
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Condenser

Auto battery charger.

mike and amplifier.

(698}

(697)

"Dual"’-type motor-generator ''B'* unit

for scund trucks, {700}

Complete recording and p'ayback out-
fit, ircludirg radio broadcast tuner,

for a “recording studie.’’ {701)

RADIO-CRAFT

for

FLUSH-TYPE SOCKET RE-
SISTS TUBE VIBRATION
(695)

EVERAL interesting features of

this new-type socket elaim the
attention  of auwto-radio anmd  all-
wave sct builders. In this socket
the tube base fits flush with the
~urface; much mechanical vibra-
tion is avoided, and quieter oper-
ation is claimed.  Bulldog wrips
and wide spacing of wiring tabs,
reduce prong-contact troubles.

"BEAM" VELOCITY MIC-
ROPHONE (696)

{Amperite Corp.)

S COMPARED with the stand-

ard or “wile angle” ribbon
microphone the new “beam' vel-
ocity unit permits & times mure
velume before feedback oceurs and
20 times more than the dia-
phragm-type microphone; the sen-
sitivity within the range of the
heam remains the same, however,
Revommended for use under un-
usual acoustic  conditions: and
where feedhack is difficult to han-
dle ax. for inxtance, in rooms with
tile walls, ete. of prime importance
is the sturdy construction of this
unit.

TWO CONDENSER MIC.
ROPHONES (697)

{Universal Microphone Co.)

‘WO new microphones were an-

nounced recently. (e is de-
signed for two type 864 tubes for
all-battery operation. or filaments
from battery and plate supply
from A.C, power pack. The second
model is built for two type 30
tube filaments in  seriex, which

can all be A, C, power pack opers
ated withont batteries of any kind
being necded.  The unit isx actu-
ally quieter in averiayge operation
than with batteries. heing oper-
able helow the hiss level of the
tubes.

HIGH CHARGING RATE
BATTERY CHARGER
(698)

FALIZING the greatly in-

creased eurrent-drain from
hatteries used in modern automo-
hiles, due to radio sets, twin
horns, high-compression motors,
cte., one manufacturer has
brought out an improved model of
their home charging  device,  In
the new model, the hirh charginge

rate of 10 amperes, tapering ofl
us  battery becomes charged,
makes it possible actually to
charpre the averayge battery over-
nirrht. A convenient snap-on
elamp is furnished. making it un-
necessary to remove ear floor
boards.  Since it costs about a
nickel for ecurrent during  the

charge, there should he a real de-
mand amonp car owners for thix
equipment. Service Men will do
well to enltivate the market for
home-charpgers.

HIGH-FIDELITY A.C.
REPRODUCER (699)

ECLARING that this latest

model speaker reproduces fre-
quencics between 50 and 7500
eycles with a response variation
of less than 10 decibels over the
entire range. the manufacturers
throw their hats in the ring of
high-fidelity competition, It s
a special, 15 W. job, designed for
receivers capable of high-fidelity

MAY, 1935

output, or for I''A, svstems with
specially desirned amplifiers.

SOUND-TRUCK DUAL "B"
of the

UNIT (700)
A “"POWER PLANT"”

motor-renerator type has
been desirned especially for sound
truck and airplane transmitter use.
Readings: input, 12 V.; output,
150 to 200 ma. at H00 snpd 400 V.,
respectively.  Oilless bearinpgs | runs
in any position: designel for con-
tinuous use; the dual motors re-
quired are mounted on a base with
rublier cushions: no filter required.
Sige 5, xTx4 ins, high: weight. 14
b=,

COMPLETE RECORDER
AND PLAYBACK UNIT
(701)

(Federated Purchaser, Inc.)
ERE is a complete “recording-

studio” unit.  The recorder
consits of the rim-driven turn-
table, the =pecially-designed and
concealed serew-driven recording
head, and the playbaek pickup
placesl  on  a  heavy duralumin
panel, at a convenient heirrht for
adjustments in operation.

A high-quality amplifier, cap-
able of delivering up to 13 W, of
unmidistorted audio ontput, with a
heavy-duty auditorium speaker en-
ables the operator to record anil
reproduce at any volume levell A
special, T.R.F. tuner is built into
the unit for recording radio pro-
rams.

"SCENOGRAPHIC"
RADIO SET (702)

TRANSFARENCY of any
member of the family may

be put in back of the escutcheon:
interior pilot lights then illumi-
nate the view—resnlt, manufac-
turer iz able to advertise 'the
faorerunner of television!  The
receiver chassis is a conventional
ti-tube suncrheterodyne incorpo=
ati A.V.C, Dual range: 550-
1.730 ke., 5's-18 me.

DYNAMIC-TEST TUBE
CHECKER (703)

tube checkers
mutual con-
duetance tests in preference to
emi=sion test of performance.
Every type of tube is accommo-
dated: the separate functions

HE
permits

newest  in
dynamie

of

multi-purpose tubes are individ-
nally testedh A meon lamp indi-
cates shorts, and Jeakares up to
3 megs,

"HIGH-FIDELITY" LF.
TRANSFORMERS (704)

(Hammarlund Manufacturing Co.}

ADIO manufacturers hitherto

have been content to use fixed-
coupling between primary and sce-
ondary of an LF.F., sctting the
selectivity “'scmewhere” between
the flat-top required for high-
fidelity reception, and a point nee-
essary for early evening DX-ing.
Here iz a transformer arranved to
he instantly wvariable betwecn
knife edge seleetivity and 30 ke,
separation, all witheut increased
size of required shield can. An
inzulated screwdriver turns a
worm drive attached to the mov-

ahle coils. Coils are triple-type,
pie-wound with Litz, with air-
dielectric trimmers.

{(Continued on page T02)
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Scenographic’

radio receiver.

(702)

Dynamic-test tube checker.

{703}

Variable-sefectivity LF.T.

(704%)

Power wire-

wound resistors.

{708)

Volt-ohm-milliammeter kit. {706)
Scales: Voits, 0-50-250-500-1000, D.C.;
ditto, A.C.: Ma., 1-10-50-250: Ohms,

Improved

16 mm. talkies,

1,500; Megs., 1.5 and 3.

{707)
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Fig. 1—Using a French curve for graph making,
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Fig. 2—Exponential figures plotted in two curves.
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Fig. 4—Semilog. paper straightens out curves.
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HOW TO READ

GRAPHS avo CHARTS
IN RADIO WORK

Part Il is a continuation of elementary principles, dealing
particularly with the problems of the Public Address man.

W, EGLIT

ITE FIRST important considera-

tion in plotting graphs—~follow-

ing the matter of graph construc-

tion discussed in Part I—is the
choice of scales. These should be di-
vided, if practicable, into decimal in-
tervals, as, 0.1, 1, 10, 100, etc., units per
inch or per major division on the cross-
section paper. It is customary to use
the abscissas, or horizontal distances
from the origin for such concepts as
time, distance, speed, or such units as
are known or easily measured. The
other units used in conjunction with
these are scaled off on the axis of the
ordinates, No hard and fast rules can
be fixed in this regard and the choice
between albscissas and ordinates for
different scales and units depends to a
pgreat extent upon custom and com-
mon sense. We might venture to say
that usually the cause is the abscissa
and the effect is the ordinate, Often-
times one alternative is as good as an-
other. To illustrate these more or less
indefinite rules let us look ahead to
Figs. 2 and 3. In Fig. 2 the abscissa
is used for distance, and in Fig. 3 the
sound intensities (cause) are the ahs-
cissas and the responses of the ear
(effect) are the ordinates.

THE FRENCH CURVE
APPLIED

Our next consideration is the curve
itself. In graph plotting the reliabil-
ity of the curve depends upon the
number and distribution of the points
plotted as well as the accuracy with
which these points can be determined.
Figure 1 shows the method of connect-
ing the plotted points with the edge of
a tool called a “French curve” as a
guide for the pencil or draftsman’s
ruling pen.  This guide is lined up
with at least three points at once but
one does not ordinarily strive to con-
nect more than three points on onc
setting of the guide. With finely di-
vided graph paper it is preferable to

PART Il

use very small circles for plotting the
points, marking the course of the
curve instead of employing completely
blackened dots. This is because open
centers of the eireles will permit the
locations of points to be more accur-
ately read in the event that it becomes
necessary to check back to the data.
In order to minimize errors in plotting
the points it is well to make a table of
two columns, one for the abscissas and
the other for the ordinates with the
two values identifying each point op-
posite each other, as has been done in
this article.

The straight line is, of course, the
most easily plotted “‘curve’” (for such
it is correctly called!). It is neces-
sary to plot only two points, prefer-
ably widely separated on the graph
sheet, and with the aid of the tool
called a “straightedge” a line is drawn
through them, If we make one of the
units, say the abscissa, equal to zero
and we discover that in such instance
the other unit becomes zevo, the curve
will pass through the origin, and hence
we need only one other point for fix-
ing the slope of the line. However,
we must be certain beforehand that
the curve will be a straight line and
not of some other forn.

CONSTANTS AND
VARIABLES

If one unit is always a definitely
fixed percentage of the other the graph
will be a straight line and will pass
through the origin. Expressing this
in the language of algebra, we have
the equation, x—Ky, where, for any
and cvery point on the curve, K is a
fixed value (a “constant™), x is the
abscissa (a ‘“variable™), and y is the
ordinate (a  “variable”). Not all
straight lines pass through the origin
and this is when the above equation is
altered to the form: x=Ky+C, where
C is another constant. The equation

(Coutinued on page 686)

Fig, 3, teft.—A problem of particular interest to
3 Public Address men—the ear response,
« — Fig. &, below.—The fidelity curve of an arn_pl-ﬁer.
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FIRST PRIZE
SECOND PRIZE. .......
THIRD PRIZE....... ...
Honorable Mention

time- and money-saving ideas

METER FLANGE

FIRST PRIZE—$10

METER FLANGE AS SCALE SURFACE.
It is easy to make an English-read-
ing scale on your regular milliam-
meter, Merely wipe the flange clean
with a cloth dipped in alcohol.
Anply two coats of colored enamel.
Lettering is then added. To protect
the scale add a coat of clear varnish
or shellac. (If you wish to try it
over apain, the cnamel may be re-
moved with aleohol or thinner.)

This tube checker clears up any
doubt concerning tube ¢ondition, and
when included 1n a standard analyz-
er, completes the equipment.

HERB, JONES

= -

RIO
CATHODE

COVER PAPER
“, PADDING

e

voL CONTROL AR
(OPTIONALY o VENTS

._ Fr-,

COUPLING
TRANS

wooo -~ i -
FELD . DIAPH
SUPPOAT oL SUPPORT
DETAIL OF MICROPHONE CASE~

SECOND PRIZE—$5.00

A HomeEmapE DyYNAMIC MiICRo-
ritlonE. The microphone here de-
seribed is particularly useful because
it mives faithful reproduction over
the entire audible musical range.
Obtain a smull dynamic speaker ficld
coil, such as an old 6 V., Magnavox
field and voice coil, The field, how-
ever, must be rewound with No, 38
wire, to add sensitivity,

Obtain a heavy tobacco tin, about
4 ins. in diameter, Drill some %-

RADIO-CRAFT for

EXPERIMENTERS: Three cash prizes will be awarded for

given for all other published items.

Honorable mention will be
Send in your best "kinks"l

in. holes around the sides and back,
to prevent air cushioning. Con-
nections to the voice coil should be
very flexible, The diaphragm must
Ie extremely light, but tough. Using
watercolor paper of light weight,
make a cone with 3 ins. overlap.
Muisten the edpges of the cone.
Place the diaphragm and trim the

~ FIELD COmn ~
YOICE COIL

COR

E
FLANGE OPENING

B WINOING
SUPPORT
= DETAIL OF DIAPHRAGM ~

CORE

FACE PLATE ~——y .-SVI".‘J;&.
TiN CYLINDER =~

SEALING WAX ——

DIADHRAG M
SUPPORT

1)

RIBBED DIAPHRAGM

wlges so that it will slip freely in
as far as the voice coil spider.
Make a small hole in the diaphragm
through which the nut on the voice
coil may project slightly. A little
sealing wax  will secure the dia-
phragzm to the can. Make a case
as illustrated. Get a good awlio
transfornier  with a heavy core.
Remove the core, and cut through
the outer layers of the coil. Wind
on 60 turns No. 24 wire. When
used with a good amplifier, it is
perfect with the spoken word. Tt
has wi.de-angle pickup and hence is
e¢xeellent for orchestral work.

The illustrations on this page
show all necessary details. and a
little care will produce a fine job.

G. E. FAULKNER

HONORABLE MENTION

A ConbpENskR TesTER. This uses
a high-voltage B supply, and a
burned-out tungar; the “B* utilizes
A, transformers and a Halkite

HIGH ~VOLTAGE SUPBLY
351

10w
ac CONDENSER TESTER

4+ TO HIGH VOLTAGE

TUNGAR
LAMP BURNT

ouT
=" FILAMENT

-~ BULZER
oR
FELL

-~

%
3 )
CONDENSER

UNDER TESY

TEST PRODS

SHORT-CUTS

charger transformer. Good con-
denser, one inttial click and glow:
short, click and sustained glow;
open, no glow or click; leaky, in-
termittent.

The choke should have a value of
at least 30 henries. Condensers C1
and €2 should be 8 mf. eleetrolytics,

Lorexnzo O. GRAtiaM

TO SET
-— L

10V, AC —..‘_‘_]

—_— -
ysuaL CIRCUIT

FE—

| __2z7 SINGLE

WIRE DVER
DOOR

SWITCH IN RADIO PLLG

PLUG  BASE OF TABLE LAMP

THIRD PRIZE—$5.00

A 1-Wire REmoTE Coxthon, The
illustrations above show, by steps,
the renesis of a simple Temote con-
trol unit. Do not connect the two
plugs to opposite sides of a grounded-
neutral 3-wire system. The cost of
“3-wuy'’ switches can be eliminated
by using one prong of a plug top
at cach point of contact.

The switehes shown in C” must.
of eourse, be set on opposite sides
of the line to complete the circuit.

RoseErt F. WALLACE

HONORABLE MENTION

Test TAHLE SET-Ur For DyNamiIc
SrEAKERS, For testing sets received
without a lmulspeaker, ete.. the use
of a standard dynamic reproducer
mounted in a portable case is illus-
trited. In one corner are mounted
a single tube to speaker and a push-
pull transformer, and a filter choke.
Leads are brought to tip jacks. Five
leads terminating in phone tips at
one cnd and spring clips at the
other are provided for matching,

B, C. 8Smitu

— Rsﬁ—_T

P AC
Lpeh — ppp

JE

PR

-
1
|
1
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IN RADIO

LAMP

',
FIBER

-
cup
WA SHERS

HONORABLE MENTION

“PeN Licur" Test Lamp. By
arranging a fountain pen type of
flashlight in the manner illustratel
a serviceable test lamp was made,
for moderately low resistance cir-
cuits,

JoHN RILEY

874 or
NEON TUBE

~
PHONES

o—'

(;0- 135 YOLTS

HONORABLE MENTION

FiLaMENTLESS Copk PracTicE Os-
ciLLAtor, Use an 874 or a neon
bulb with low striking voltage and
close electrodes, to sceure good tone
in the circuit illustration.

Ep. DYxe

STRIP OF
CELLULOID

GLASS

ACETONE
STOPPER

*,
bt

HONORABLE MENTION

KEErinG SPEAKER ToNE “Dorg"”
Liquip, Cellulose acetate cements
have a habit of drying up just when
wanted most. Try the use of a
small, wide-necked bottle and glass
stopper : nearly fill the bottle with

the mixture. Maintain the level
by adding acetone and celluloid.
The chief points to remember

when making up any solution for
occasional use are: maintain the
correct proporiions, be sure it has
the required consistency (or easy use.
R. F, LAMBERT
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A UNIVERSAL-TYPE
52-W.RACK-AND-PANEL

AMPLIFIER

This P.A. system can be operated equally well from 6 V.
battery or from the 110 V. lines.

LEON J. LITTMANN*

corporated in the design of this

modern amplifier brings to P. A.
men a series of features not found in
formerly designed amplifiers, which in-
cidentally sold for five to ten times
the price of this system! These new
features have primarily been made pox-
sible by the development of new tubes,
circuits, and associated components
which, in every instance, provided su-
perior performance in both higher fi-
delity reproduction and larger power
output at lowered equipment and op-
erating costs. The complete rack and
panel system is essentially composed
of the following components: (1) su-
perheterodyne tuner; (2) a phono. mo-
tor turntable and phono. pickup; (3)
a high gain preamplifier; (4) a com-
bination dual-channel 52-watt ampli-
fier and two-channel input-mixer-fader

THE engineering advancements in-

el Kngineer, (oast to Coasl Radio Corp.

control; (5) a monitor speaker for
gauging the audio output of distantly-
located loudspeakers.

UNIVERSAL
OPERATING FEATURE

In order to make the system ap-
plicable to every type of installation
either mobile in sound trucks, station-
ary in hotels, hospitals, schools,
churches, etc., it has been designed to
operate from either 110 Volt A.C.
power lines or from storage batteries,
or from hoth!

If, at the time of the initial pur-
chase, it is desired to operate the out-
fit only from 110 V. A.C., then the
storage battery operated power sup-
plies are not purchased but are added
at some future date when storage bat-
tery operation is necessitated by lack
of available power lines. On the other

P.A. —
AMPLIFIER

accepted by the general public as

a necessity, sound engineers and
Service Men have found themsclves in
a very lucrative field.

One of the most interesting and prof-
itable types of amplifiers has been
called an ‘“automobile amplifier” for
want of a better name.

EVER SINCE P. A. equipment was

*‘J— — PAMEL Hal

| RATID TUNER
| & POWER UNIT

FANEL NaZ
TURNTARLE

PANEL No3
S2W.AMPLIFIER

POWER UNIT

PANEL No.4
PREAMPLIFIER

~ FANEL Na3
LWAONITOR
REFRODUCER)

Fig. A
The complete rack-and-panel P.A, amplifier.

hand, if the system is to be operated
only within a sound truck it may be
purchased without the 110 V. A.C.
power supplies, but with the appropri-
ate storage battery operated dynamo-
tors. As each of the units is equip-
ped with its own power supply plug.
it becomes a relatively simple task to
change from one mode of operation
to the other. (Continied on page 630)

A 6B5-TUBE AUTOMOBILE
P.A. AMPLIFIER

An unusual automobile P.A. amplifier having some features
not found in most amplifiers designed for this purpose.

CLIFFORD E. DENTON*

In thix new automobile amplifier,
considerable thought was devoted to
the mechanical design as well ax the
electrical features, This was done to
insure the utmost simplicity of instal-
lation, the minimum veltage drop in
the power supply lead (a source of dis-
tortion), and to provide a method for
smooth, rapid control of either phono-
graph reproduction, or wmicrophone
pickup. The logical solution to this
problem was to build the amplifier in
such a manner that it could be mounted

Ao mrine

Fig. !, left—The circuit of
the auto amplifier showing
how the complete push-
pull system is maintained
with a minimum of tubes.

Fig. 2, right—The {requen.

cy response of the amplifi-
er plotted against power
ocutput in db.

under the dash on the fire wall right
up close to the driver's seat, in much
the same manner that the convention-
al automobile radio receiver would be
mounted. A remote control unit which
is nwounted on the steering column,
containing the microphone batteries,
microphone transformer, volume con-
trol, and mike phonograph switch with
the microphone receptacle suitable for
single or double button microphones,
and the receptacle for the tip jacks
which are generally placed on the end
of the cord of the phonograph pickup,
added to the (Continved on page 698)

_':'hla-r Eng, Federated Purchaser, Inc.
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CENTRALIZED SOUND
FOR SCHOOLS

A P.A. system for supplying radio and
sound to schools of all sizes—a real source
of income.

of P.A, and sound systems, is to be found in public
and private schools,

The idea is not a new one but during the eaviier stages
of its development there was considerable resistance from
instructors, due to the faet that the original installations
were considered to be primarily eentralized radio. Sales pro-
motion efforts pointed to the value of educational programs
and the teaching profession in general, resented the idea.
It wis assumed that ene teacher, broadcasting from a cen-
tral point, would take the place of a large staff, It ix real-
ized that this situation is not true for while programs of
an cduentional nature are received and transmitted to the
rooms, it has been found that the centralized system has
even nore value Trom an administrative standpoint. Such
a system is also used for athletic events, and in dramatic
and public-speaking classes; and many elementary schools
are organizing classes for instruction in broadcasting. Pos-
sibly no other cquipment finds so many uses in a large
school.

While many schools now have such systems, the majority

ONE of the most extensive fields for the installation

1

.
y

w1 w ey g

of them are without them A canvass of the schools shows A 2-ciunnel sound and centralized-radio system, including remote control
R L. - o oo devices and automatic relays; designed for a 100-room school, including
either some definite plan or a hope that such a ¢7stem can outdoor playgrounds, athletic field, gymnasium, cafeteria, and auditorium,
shortly be acquired. Where public funds are no wailable Even the smallest size, for a 10-room school, contains an all-wave radio

A b . S . tuner, ampl:ﬁer._ input and room control pangls, and ¢rystal automatic
as is the case in the majority of schools, the PTA organiza- phono. pickup. Additional 7-watt amplifier may be added.

(Continued on puge G681)

Sound ®yetane, I

' . VARIABLE-FIDELITY
A.F. TRANSFORMERS

A new type of A.F. transformer which incorporates high-
and low-frequency control for high-fidelity amplifiers.

I. A. MITCHELL*

and equalized their lines to a point SEC ng] SECNE2
where really wide range programs have

i ~
been made a practical reality. Phone- |10 L—-: ) ¢ ) .
graph recordings have also been im- { = AT (AT
)

N " Pri.  ("HI'"), 15,000
proved with reference to the range of TERTIARY ohms (triode plate
frequency 1'(1[)1'0(11100(1 and scratch has SLDHDT"%';;'S;," e

been appreciably lowered on late re- No. 1 ("LO"), 500
cordings, particularly since the end of
The appearance of the new '‘fidelity-controlled” 1934,
A e AN AT R LT Unfortunately, high fidelity as it has
been applied to radio receivers recently
THOS E who have watched the prog-  has been far tov theoretical. While it

ohms (mike, line, or
F| low-impedance pick-
up}. Sec. No. 2, high-
impedance (to tube
grid). Tertiary has
high leakage react-
ance; capacitative re-
actance condensers C
differ in leakage, R.

ress of radio reception over the past s true that we have high fidelity trans-

few vears have seen radical changes mitters and we can obtain a flat-top
in audio fidelity performance. First, tuner and a straight-line amplitier,
we had the receivers of six and seven there arve other flaws in the high-fidel-
years ago, which gave us the accentu- ity picture. The perfeet loudspeaker  Fig. 1, below. The comparative response of low-
ated highs and “tinny” tone. Then has not as yet heen developed, In ad- price midget vs. high-fidelity radio receiver.
came the reaction in the later receivers dition to this, the acoustic effects both
with the accentuated lows and booming  in the =tudio and in the home have
resonant cabinets. However, the past heen found to bear greatly on the actual

year has shown a strong tendency to- response. Poor acoustics may be par-

T h I —
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wre T K
, L IMOGETY et N L FDEAITY L
WY y Eid
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RESPONSE ™ DB
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ward true high fidelity in radio receiv- tially corrected by re-locating the set. . P
er tone quality. The better broadcast The over-all frequency response of ® 1T T R
stations have improved their equipment the typical cheap midget set is illus- Sl B pyev
T ecuiet Enyg., Uniled Transformer urp. (CO)IHNH’(’(! o page 683) r:mumtv - “(ﬂﬁm__l
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' A complete-

: ly self-con-
tained pre-
amplifier for
the high-
quality mike.

V. V.
GUNSOLLEY
and
R. E. JONES

A LOW-COST
PREAMPLIFIER

HE advent of the velocity microphone brought many
Tnew problems into the field of sound engineering. Its

superior fidelity, and the discovery of its direetional
characteristics that make possible a minimum of diticulty
from feedback between speaker and microphone; that re-
duce the effcets of undesirvable reflections and reverbera-
tions in certain room structures; and that give ability to
pick up large musical productions single-handed, so to
speak, has led to a greatly increased demand for its appli-
cation. To meet this demand many manufacturers have
entered the field and consequently a great varviety of in-
struments, ranging in sensitivity down toe —90 db., are
offered. It is the extremely low sensitivity of the instru-
ment that gives birth to engineering ditficulties. Before
taking up the considerations of amplifier design, let us
analyze these engineering difficulties,

(Continved on page 691)

A "BOOM-SOCKER"
AMPLIFIER

IDE-range theatre amplifiers are the product of
W,\'ears of research and development devoted exclu-
sively to sound-on-film reproducing amplifiers.

To meet the requirements of strength and unfailing
service, the amplifier shown here is built on a heavy die-
cast panel with a recess for the tube rack. All parts are
mounted on this casting, and the parts layout provides
maximum accessibility for servicing. The transformers,
condensers, resistors, and variable controls used are de-
signed with liberal overload margins and are especially
treated to withstand any climatic conditions of heat and
humidity in tropical countries.

The amplifier supplies variable polarizing voltages to
two photo-cells and self-adjusting exciter lamp current to
two exciter lamps, thus allowing the use of two projectors.
Provision is alse made for a built-in or external monitor

(Contivied on puage 694)

Sales on Sound 1'vrl

A theatre amplifier
built in a heavy die-
cast panel with a re-
cess for tube mount-
ing, A special fre-
quency control permits
accentuation or attenu-
ation of low tones to
suit the acoustical
needs of the installa-
tion,

A 745W.P.A. UNIT

A complete P.A. system of mike, 7!/2W.
amplifier with special impedance matcher,
and speakers.

complete system of anmplifier, crystal mike and spe-
cial reproducers.

The amplifier is compact in size and neatly enclosed in
a crystalline metal case. The amplifier uses a 53 in the
first stage, another 53 in the second stage and two 2AS5s
in the output stage. All stages are resistance coupled and
because of the selection of tubes, the complete amplifier
is push-pull.

A feature of the amplifier is a dial on the chassis which
permits matching from one to six speakers to the ampli-
fier so that the same high quality can he obtained regard-
less of the number of reproducers employved,

A crystal microphone of special design having a level
of approximately —60 db. and having a frequency re-

(Covtdineed on page 694)

A“CONVENIENT” unit, is a good way to describe this

Tolede Sound Kanijanent Labs

The amplifier and one reproducer—note central, impedance.match kncb,

662

New wide-
range ampli-
fiersand
radio receiv-
ers need
high-quality
speakers to
project the
high and low
frequencies.

C. J. BROWNH*

NEW HIGH-QUALITY
REPRODUCERS

WELL-KNOWN reproducer manufacturer is now
offering a new line of electro-dynamie cone speak-
ers designed especially to meet present-day, high-

fidelity standards.

Two types are available: one incorporates a 12 in. cone
of an efficient construction that assures uniform response
up to 7500 cycles, In addition, a new special “bass com-
pensation” device has been supplied to the cone, which
increases the response etficiency at the lower end of the
audible band. This avoids the raspy and shrill effects so
noticeable with the ordinary types of high-fidelity speakers
which are not properly balanced for both high and low

(Continwed on page 690)

*Nales Fng., laeon Electrie Co, ae,
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The tester ready for operation.

I.LARGE number of readers
A showed considerable interest in
the Compact Tube Tester arti-
cle by the writer, which appeared in
October 1934 Rabro-CrRAFT, This arti-
cle gave a brief description of the
advantages, design, and performance
of the tester. So much enthusiastie
and favoral'le comment has been re-
ceived that this tester has been further
improved and brought up to date so
that it will benefit both the owners
of the original design as well as those
Service Men who now need to build a
tester.
The Tube Test switch is omitted in

A COMPLETE, MODERN
TUBE CHECKER

This test unit is an improvement over the Compact Tube
Tester in the October 1934 issue—it is more complete.

MILTON REINER*

better psychological effect upon the
customer and also eliminates one of
the operations formerly necessary.

The improvement in making the
hot-cathode leakage test will be ap-
preciated by the present owners of the
Compact Tester. While the larger
meter and the finer neon lamp add to
the desirability and attractiveness,
they do mnot involve any circuit
changes. Naturally the 3% -in. meter
has a larger scale resulting in better
visibility and discrimination between
varying degrees of “good.” The new
neon lamp is easily removable and
gives a very pretty circular dise of
light.

The Short Test switch is now a 1-
gang selector and provides for more
inter-element short and leakage tests

list of tubes and settings, shown in
Table I give evidence of additions and
revisions to the former chart.

One less socket is used in that the
new combination 7-prong socket pro-
vides for both (Continued on puge 688)

The apparatus mounted on the panel.

the later design as the final reading or
indication will be obtained immedi-
ately, once the switches are set aecord-
ing to the instructions. This has a

*Chief Engineer. itadio City Products Co.,

than before.

cathode.

lnc,

Also a leakage-short test
is available between external cap and
Additional points are now
used on the Tube Selector switches =o
that points U and V are utilized.

The

"CRYSTAL MIKES”

AND AMPLIFIERS

These new devices are a necessity, if P.A.
is to be kept on a par with broadcasting.

H. W. JOHNSON

LL HI-FIDELITY microphones available today have

the disadvantage of having low output level: and

existing amplifiers seldom have sufficient gain to
realize the possibilities of these better microphones, It is
the purpose of this article to show how crystal microphones
may be used in conjunction with existing amplifiers. Due
to the lower output level of the crystal mierophone, addi-
tional amplification is generally needed.

A preamplifier is the logical solution to the problem
and there is no reason why this unit should not he A.C.
operated, The hum level of the unit shown in Fig. 1 is
absolutely of no consequence if proper attention is given
to its construction.

The crystal microphone requires no input transformer.

This from the

eliminates
transformer (which makes it ideal for the purpose). This
also automaticaliy eliminates the frequency diserimination

inductive hum-pickup power

that an input transformer is bound to introduce. No ener-
gizing current or polarizing voltage is needed and it can
be handled while in operation, without damage.

THE MICROPHONE CABLE

Cable should be highly shielded and must be of low-
capacity construction, otherwise severe loss of level will
occur in the conductor cable itself. Twenty feet of aver-
age low-capacity cable results in a loss of approximately
10 db. If an extremely long line is used more amplifica-
tion will be required to otfset the losses.

INPUT WIRING

Fig. |. The preamplifier for use with the crystal mike.
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Continuing the rigid shielding and isolation of the grid
lead, the input tube should be of the type whieh has the
control-grid at the top of the tube. This tube must be
completely shielded.

Referring to Fig, 1, condenser C1 is included to isolate
the crystal elements from any D.C. veltage which might
appear across R1 due to grid current through Ri1. This
condenser and resistor should (Continwed on puge GR1)
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A WIDE-FREQUENCY MAGNETIC

PHONO. PICKUP

The author points out how high-fidelity phonograph rec-
ords can be appreciated by using this new pickup.

JOHN ERWOOD*

INCE the advent some years ago
S of electrically cut and reproduced
records, steady progress has been
made in securing better quality of re-
production. The original mechanical
reproducing phonograph covered a
frequency-range of from 256 to 3,000
cycles per second. More recently, an
improved model of the same type had
an extended range of 90 to 4,500 cycles
per second. With the advent of elec-
trical recording and reproduction, this
frequency range was increased, being
from 55 to 5,600 cycles per second.
Efforts are being made to further in-
crease the frequency range and records
may now be obtained which have
frequencies recorded as high as 7,000
cycles per second.
In order to obtain the excellent re-
production possible with such records,
it is essential that the reproducing

electric pickups covered, as a rule,
frequencies from approximately 60
cycles to 3,500 cycles. Due, however,
to design defects, this response was not
linear, and inevitably there were at
least two pronounced peaks, one oc-
curring at the low-frequency band be-
tween 60 and 200 cycles, and the other
occurring beyond 1,500 cycles. The
resultant reproduction gave evidence
to the ear of the existence of these
two peaks. Due to the high-frequency
peak, all frequencies occurring after
the peak response were always very
badly attenuated or completely lost,
which meant that though the frequen-
cies beyond 3,000 cycles were on the
record they were seldom reproduced.

The following summary will tend to
point out the desirable features of a
good pickup and the reasons for them
being so.

(45 10
2500 CYCLES)

ADJUSTING BLOCK

= DAMPING
BLOCK

MAGNET
BOBENINT

ARMATURE
BLADE -

The appearance of the new pickup and the
mechanical makeup used in its manufacture.

netic pickup at all frequencies, it is
essential that the recording equipment
be so designed and adjusted that the
resultant recorded groove will drive
the needle point at constant velocity.
All present-day records are made in
this manner. It is apparent from this
requirement, that the lower the fre-
quency being recorded, the greater the

equipment be capable of handling,

THE PERFECT PICKUP

amplitude necessary to maintain a con-

without distortion, the wide range of
frequencies involved. The original

*Hales Eng., Webster Electric Co.

Primarily, in order to obtain a con-
stant voltage output from any mag-

stant voltage output. The converse,
of course, is true in that the higher
(Continued on puge 693)

a portable P. A. system you will find this amplifier
suited to your needs because it can actually be
operated twelve different ways! For instance, it can be
operated either as a three-, four-, or five-stage amplifier,
from 110 V. A.C. lines or from 6 V. storage batteries, and
with either 12% W. or 256 W. output. Tabulation I lists
the various modes of operation which can be applied to
the amplifier without making any internal wiring changes
or alterations. All of these operating changes are brought
about by simply adjusting four double-throw switches, two
of which are visible on the front panel.
In designing this unique amplifier the following six essen-
tial characteristics were embodied in its final form.
First, are those features which are prime requisites for
Portable P.A. Systems, namely: 1. Light weight to enable
an average individual to carry the complete system without
causing unnecessary fatigue. 2. Compactness to provide
for the operation and convenient storage in the smallest
amount of space. 3. Simplicity of installation and removal

N O MATTER how, when or where you want to operate

*Design Eng., Columbla Sound Co., Inc.

b4

A VERSATILE
PORTABLE

P.A. AMPLIFIER

This amplifier can be used in any one of 12
different ways to fit needed conditions.

CHARLES R. SHAW*

for enabling the operator to quickly set up the outfit 1o
meet acoustic conditions. 4. Flexibility of operation so that
any kind of an input device as phono. pickup, all types of
microphones, radio tuner, photo-cell, tranmission lines, etc.,
may be efficiently coupled to the input.

Second, are those features which are desirable in all
sound system. 5. Adequate sound coverage, so as to be
capable of developing a sufficient reserve power to easily
“cover’” the largest indoor or outdoor assemblages ever
expected to be served. This portable system will fill 10,000
to 12,000 square feet of outdoor area, and will easily be
heard by 8,000 to 9,000 people gathered indoors. 6. Uni-
versal power supply, so as to be completely unrestricted in
operating applications regardless of whether commercial
power lines are available or not. This feature is attained
by incorporating two different power supplies, one for
110 V. A.C. operation and the other for 6 V. storage bat-
tery use. Both of these power supplies utilize the same
filter system. 7. Compleieness an unusually desirable fea-
ture for dealers and sound technicians who rent, tempo-

(Continued on page 682)
RADIO-CRAFT MAY,
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A NEW 20-WATT
HIGH-QUALITY
AMPLIFIER

A P.A. amplifier using the 6B5 and 6A6
tubes which is designed for high-fidelity
operation.

HUBERT L. SHORTT*

HIS new 20-watt high-fidelity P.A. amplifier, the latest
Tproduct of a well-knewn manufacturer of P.A. units, uses

two of the new type 6B5 tubes in the output stages. The
6B5, it will be recalled, consists of two triodes in a single
envelope, one a small driver section and the other a large
power section. The cathede of the fermer is internally con-
nected to the control-grid of the latter.

As shown in the diagram which includes all essential parts
values, the input tube of this amplifier is a type 6A6, operat-
ing as a phase inverter into a pair of 76 drivers, which in
turn feed the 6B5s. While the grid-cathode circuits of the
input sides of the latter appear to be open, actually they are
completed through the grid-cathode path of the output

The amplifier in a typical set-up with a ribbon mike.
Below, the circuit of the amplifier described here.

L MF

O L-MF
\

triodes.

The output transformer has two sets of secondary wind-
ings, for loudspeaker voice coils and for transmission lines.
These take care of all ordinary requirements.

Two methods of rating this amplifier may be used. The
output is full 20 watts with a 10,000 (Continued on page 691)

“Chief Eng. Wholesale RRudio Service Co,, lne,

—

Baffle labyrinths are at left and right.

frequency speakers, both being of
the dynamic cone type. The cone
of the low-frequency speaker is 11 ins.
in diameter and is made of suitable ma-
terial to permit high power-handling
capacity. The efficiency which is high
for a speaker of this class is secured by
the use of a powerful field, consuming
40 W. The speaker may be used to the
full capacity of a 30-W. amplifier with-
out perceptible overlsad. The low-
frequency speaker covers the range
from 60 to 2,500 cycles per second.
The high-frequency speaker has a
cone 3% ins. in diameter and the total
mass of the moving system is only 0.8
gram. Its frequency characteristic is
comparatively smooth and extends from
2,500 to 10,000 cycles per second. Its
efficiency is such that it extends the
frequency characteristic of the low-
frequency speaker without change in

THIS system employs high- and low-

RADIO-CRAFT MAY,

for

8mrF

HOW SPEAKER FIDELITY

IS INCREASED
"ACOUSTICAL

The author tells how an acou

BY AN
LABYRINTH"

stical labyrinth in a cabinet

baffle is better than a flat one of equal proportions.

BENJAMIN OLNEY

level. The high-frequency speaker is
provided with a set of deflector vanes
which improve the uniformity of sound
distribution.

Division of power between the two
speakers is performed in the output
circuit of the amplifier by a simple net-
work of condensers and an air-core coil.

A novel feature of this speaker sys-
tem is its adaptation to a cabinet with-
out any of the usual attendant
disadvantages, such as air-cavity reso-
nance and variation in performance
when the cabinet is placed close to a
wall. The back of the low-frequency
cone is not permitted to radiate sound
into the space inside the cabinet, but
discharges into a conduit having highly
sound-absorbent walls, Figs. A and 1.
This conduit is folded inside the cabinet
in the form of a “labyrinth” and dis-
charges through an opening in the bot-
tom of the cabinet. The passages are
of such length that the fundamental

1935
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resonance of the tube occurs in the fre-
quency range where the efficiency of
the cabinet as a baffle begins to fall off,
thus resulting in a smooth extension
downward of the frequency range.
Resonances of the conduit at its har-
monic frequencies are made negligible
by the increas- (Continued on page 695)

One side of the sound-absorbing maze,

SOUNDQ FROM SPEAKER
REAR,DOES NOT EN
TER MAIN PART OF

CABINET ot

-

SOUND - ABSORBING
BAFFLE LABYRINTH

[ovtier =~ |
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The A.C. preamplifier described.

of microphones offer the greatest

improvement available for existing
P.A, systems. The average amplifier
designed for use with a ribbon micro-
phone and having an over-all gain of
70 or 80 db. requires a preamplifier
when used with a crystal or ribbon
microphone.

Heretofore, the problem of hum sup-
pression in preamplifiers made the use
of battery operated units almost im-
perative. Not only were the batteries
cumbersome, but the batterv-operated
tubes were more inclined to be micro-
phonic,

Hum in an A.C. operated preampli-
fier could be traced to three causes:
(1) the first was in the power pack it-
self where even a very slight A.C.
ripple in the rectified plate supply
would be built up to a terrific roar after
passing through a power amplifier; (2)
the second cause of hum was usually

THE NEW crystal and ribbon types

ERE is an interesting story we
have heard about the *All-Star

Junior” receiver (announced in
the March issue of Rapio-CrAFT, and
described in further detail in April.

It is the experience of a Chicago
radio Service Man, Mr. P. W, Kidd,
6053 Irving Park Boulevard, Chicago.
Mr. Kidd is a 26-year-old “veteran” of
the radio service business, operating
his shop with the aid of his wife and
3-year-old daughter. He is located
about 8 miles from Chicago’s “Loop”
and has a well-established elientele.
(He is a graduate of two well-
known radioc schools and after
completing his study was an instructor
at another prominent school for
4 years. Radio service work paid
his way throwgh school and permitted
him to open his own shop a year

bbb

MODERNIZING STANDARD
P.A. AMPLIFIERS

The use of a high-quality mike with an existing P.A. ampli-
fier necessitates the use of an efficient preamplifier.

J. P. KENNEDY*

produced by magnetic induction between
any transformers used in the preampli-
fier circuit and the chokes or power
transformer of the plate supply; (3)
the third cause for hum was usually
the proximity of the power amplifier
to the preamplifier. In addition to these
problems of hum suppression, there re-
mained the imperative need for high
voltage gain with negligible harmonie
distortion.

A new amplifier has been designed
which is A.C. operated from a power
pack on the same chassis with the pre-
amplifier, It is designed specially for
a crystal microphone although a ribbon
microphone may be used with a suitable
ribbon-to-grid coupling transformer lo.
cated a few feet away from the ampli-
fiee. A number of unorthodox varia-
tions in design make this preamplifier
a startling deviation from standard
practice. To secure distortionless am-
plification it was determined that a
triode tube should be employed in the
first stage. The type 75 operated close

to its maximum plate voltage proved to
have an effective voltage gain of 100.
The diode plates were tied together and
grounded as they served no purpose in
the amplifying function of the tube, A
resistance coupling was necessary, both
because of its excellent frequency char-
acteristic and because of its extremely
high plate impedance.

The volume control appears in the
input circuit of the second tube of the
preamplifier, (Contintned on puge 696)

‘Enes hent., Radolek ¢

The circuit of the preamplifier,

T OlwmE .

P - - T/ el 7% eyt
.

L

-

Lo
| -
| e

“25¢

X

200 OHMS

MONEY-MAKING WITH
THE ALL-STAR JR.

A Service Man in Chicago tells how he has turned ''set-

making" into "profit-making.

P. W. KIDD

ago.) Here are his own words:
“Yep, it's a swell set. The first one
I built brought in four European and
three South American stations. on an
ordinary aerial in less than an hour.
Since I put up a doublet (to get away
from the noise of autos on Irving Park
Boulevard) I've had so many strange
stations, I can’t keep track of them.
“I'm getting a kick out of building
these sets, and the peaple I sell them to
are telling their friends about the Eu-
ropean reception they're getting. Two
or three people drop in every evening
to hear my demonstrator. If 1 think
they are of German, French, Spanish,
English. or Italian descent, 1 try to
tune in a station from the country in
which they are most likely to be inter-
ested—if I “sell” a few more Italians,
I’ll be able to speak their langunage!
“I first read about the All-Star Jun-
ior in the Mareh issue of Rapio-CRAFT
The cireuit looked good and I bought
the parts I needed. Some of the items,
like knobs, tubes, and binding posts, I

RADIO-CRAFT
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had on hand. I had some resistors and
condensers, too, but I wanted to be sure
everything would match, so 1 bought
the exact parts specified and followed
the instructions carefully. The first
one worked as soon as 1 turned it on,
but I could hear every model “T” ecar
in northwest Chicago, until 1 put up the
doublet aerial recommended as optional
equipment in the parts list.

“I talk about the reception on these
sets while I'm out on repair jobs, Many
people think they want to build their
own set, and I enecourage them to do
so, offering my services at $1.00 an
hour to help them if they get stuck.
If they are afraid to tackle the job, I
offer to build the set for them for
$10.00 labor fee and give them three
months’ free service on it. They can
buy the parts or, for a small commis-
sion I'll buy the parts for them and
guarantee the performance of each part
over the three-month guarantee period.
This is a safe offer, as I have not had

(Continued on page G80)
MAY,

for 1935
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C. A. MORRISON
e 134

The 20 kw. $5.W. transmitter YKZME at
Sydney, Australia, heard in New York.

Y THE first part of April, spring

static, coupled with ever decreas-

ing signal strength, will have gen-

erally reduced broadcast band
foreign DX-ing in North America to
an occasional cool night, when, with
favorable conditions and a low noise
level, Australia, New Zealand, and a
few Japanese stations will be heard.
DX-ing on the Pacific coast will hold
up a little longer in the season than
other parts of the U.8., and it is some-
times possible to receive some of the
above-named stations in the heart of
summer. South American stations will
be heard throughout April on and off,
although with no pep. By May 1,
broadeast band DX-ing will have def-
initely been abandoned in favor of the
more active short waves by those for-
tunate enough to possess ali-wave re-
ceivers.

SHORT WAVES

On the short-wave bands at this sea-
son of the year static will also have in-
vaded the 49-meter broadcast band so
that it will be less desirable from a
DX-ing standpoint than the higher fre-
quencies which will just be coming into
their own. The Europeans will be be-
ginning to improve greatly and espec-
ially on their higher frequency sched-
ules. The 16- and even L3-meter bands
will be beginning to show some life,
and the 19-meter band should be quite
active all during the morning hours.
Hams on 20 meters should be quite ac-
tive, and many foreign hams should
be showing up. We predict that this
spring will show an increasing use of
the 25-meter band, and undoubtedly
more and more European stations will
put on evening hours for America on
this band in the early evenings. We
further predict that several popular
South American stations will desert the
49-meter band with its noise, and gen-
eral dissatisfaction in the summer for
the 19- and 25-meter bands, This will
also give us a greater variety of pro-
grams through the summer, and should
make this one of the greatest seasons
yet.

NEW BROADCAST STATIONS
TO TRY FOR

Winding up the present Broadcast

for MAY,

RADIO-CRAFT

THE LISTENING POST
FOR ALL-WAVE DX-ERS

ANNOUNCING—
AN ALL-WAVE DX
CONTEST

Dig out the old microscope
you use on your 'ultra-super-
super’ when you want to tune
within a gnat's whisker for those
‘way off stations. First prize—a
kit of eight standard Sylvania
tubes for your set goes to the
best DX-er; Second prize is a
Lynch doublet antenna kit! (See
contest rules for details.) Let's
go-o0-o!

KIT GF 8

',:- r‘-l\luhb!
ANTENNA

-3
s

Band DX for the season we take pleas-
ure in giving you a few new stations to
try for. Two new stations are nearing
completion in Shanghai, China. These
stations, which will be under the con-
trol of the “Ministry of Communica-
tions” of the Central Government, are
XGOG, 800 ke., with 10 kw. and XGOH,
560 ke., with 10 kw, respectively. These
Chinese stations should be exceedingly
well received on the Pacifie coast.

We now move down to Hong Kong
Colony, China, where we find & new sta-
tion of the Colonial Government of
Hong Kong. This is station ZEK, on
640 ke, with 2 kw., This will be a veal
goal to try for.

We believe this is the first time de-
tails of these three new Asiatic broad-
cast stations have been published in
North America.

The new regional station of the Aus-
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The listening post of C. J. Caafe, in
New York, where VKIZME was heard

tralian Broadcasting Co. in Launceston,
Tasmania, on 630 ke, with 10 kw,,
should be in operation by the time this
article is in print. Station 1YA, Auck-
land, New Zealand, on 650 ke., with 10
kw., was completed in December 1934,
and is being heard with great volume
in all parts of North America. The
new 10 kw. transmitter of 4YA, at
Dunedin, New Zealand, is under con-
struction and will be ready before the
next fall DX season opens. It is also
planned to raise the power of 3YA,
Christchurch, N.Z., to 10 kw., probably
before the end of the present year.

FOR YOUR SHORT-WAVE

NOTE BOOK

From Mr. John Shanks, of Russell-
ville, Tenn., comes the first published
data on the new short-wave station
HJ3ABH, at Bogota, Columbia. This
station is called “La Voz de la Victor,”
and may be addressed at “Direccion
Telegrafica ‘Alvictor’,” or Post Office
Box 565, in Bogota, Columbia.
HIJ3ABI operates on a broadcast fre-
quency of 1005 ke, with 1200 watts,
und on the short waves on 6012 ke.,
with 250 W. HJ3ABH operates irreg-
ularly in the evenings.

YV6RV, “The Voice of Carabobo,” at
Valencia, Venezuela, officially came on
the air on Saturday night, Feb. 2, from
6:30-7:30 pm. CS.T., on a wave-
length of 49.75 meters, or 6030 ke. This
station is owned by those two famous
Latin radio engincers, Herman and
Guillermo Degwitz, It is unfortunate
that YVG6RV should be on the same fre-
quency as HP5SB, the Voice of Panama,
as both stations would be very enjoy-
able to listen to. Probably before this
article is printed, one station or the
other will have shifted to a different
frequency.

HB-9B

Mr. Hans Priwin of Copenhagen,
Denmark, tells us that Basle, Switzer-
land, transmits every Thursday from
1:00-4:20 p.m., E.S.T., the program of
the medium-wave transmitter at Basle
on a wavelength of 85 m, for the bene-
fit of the Swiss listeners abroad. This
station is an experimental one and is
owned by “Radio-Klub von Basel.” The
call sign is (Continued on puye 689)
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N PRECEDING sections of this article which dealt with
2.5- and 6.3-V. tubes, it was shown that the benefits
derived frem changing over an old set to use new tubes
frequently do not justify the time and money spent on

the change. The situation is the same among the 2.0-V.
and other types that are dealt with in the following
discussion.

Here again it is true that, since the original set design
was based on the characteristics of the tubes used, a change
to tubes with different characteristics means that the set
must be (at least partially) redesigned. The difference be-
tween the characteristics of the tubes is shown in Tables
V and VI. The changes in the set made necessary by
the<e differences are indicated in the text dealing with
each replacement.

SUBSTITUTIONS AMONG
THE 2-V TUBES

PENTAGRID CONVERTERS

Socket change: None. This exchange of tubes
is not very important except in receivers that
tune down to about 30 meters or lower. The oscillator
section of the 1C6 holds up better than that of the 1A6 at
these short waves because of its high mutual conductance.
At longer wavelengths the replacement produces little im-
provement. Because the 1C6 draws about twice as much
filament current as the 1A6, a change in the filament
resistor may be required. The difference in interelectrode
eapacity would probably necessitate realignment of the
tuning condensers.

1A6 by 1C6

POWER AMPLIFIERS
Socket change: Small 4-pin to medium 5-pin.
The 33 has approximately four times the power
output of the 31 at the same plate voltage but draws about
twice as much current from the “A” and the *B" batteries.
They both require about the same plate load so no change
in output transformer is usually required,

MISCELLANEOQUS
TUBE CHANGES

REPLACING THE OL-A, 99, AND 22
Socket Changes: 01-A by 37, medium 4-pin to

31 by 33

0|;?/; bb; 33; small 5-pin; 99 by 30, small 4-nub or 4-pin to
22 by 32 small 4-pin; 22 by 32 or 34, none. The chief
or 34 changes necessary in making these replace-

ments are due to the differences in sockets and
heater or filament supply. The other changes to be made
depend so much on the set, on whether the change is being
made in an R.F., A.F., or detector stage, and on how much
set improvement is desired, that it would be difficult to
cover all possibilities.

Used at the comparatively low plate voltages to which
these early tubes are limited by their ratings, the new
tubes have characteristics sufficiently close to those of the
older types so that extensive changes in the set are usually
not necessary, aside from the changes in sockets and heater

“Hescarch and Dev. Lab.—R.C.A. Mfz. Co.—R.C.A. Radlotren Dis.
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REPLACEMENT
STATUS OF THE

NEW TUBES

The beginner in radio who has been
stumped by the numerous tubes now avail-
able will find this article an invaluable aid
in learning just how they are intended to be
used. Part lll deals with the 2V. tubes.

H. M. NEUSTADT* PART Ili

or filament supply. However, it is by raising the plate
voltage that the most improvemient can be gained from
the replacements; immediately, we find that at the in-
creased plate voltages the characteristics of the new tubes
are considerably different. Probably the best procedure to
follow, therefore, is to investigate the characteristics of
the tubes at different plate voltages and to use the prin-
ciples stated below as a guide.

These principles are generalizations of the details which
have been noted in connection with all the various changes.
They may be stated roughly as follows.

(1) In an R.F. or LF. stage, if any increase in gain is to
be realized by changing tubes, shiclding and R.F. filtering
usually must be improved in order to avoid feedback. Since
the interelectrode capacities are in effect connected across
the tuning condensers, a new tube with new values of
capacity usually necessitates tuning condenser realignment.

(2) In a detector, A.F., or oscillator stage it is usually
sufficient to change the operating voltages to the values
recommended for the new tubes. If the voltage-swing in
the output is to be greatly increased, improved filtering
may be necessary. A change in interelectrode capacity
may affect the tuning alignment.

(3) In a power stage, a new triode with more output
will be found to require more plate supply; a new pentode
substituted for a triode will require higher plate load value.
Changing power tubes to obtain more output will, there-
fore, require a change in the power supply, in the output
transformer, or both; these considerations (plus the need
for corrections in grid-circuit constants) apply with es-
pecial emphasis in class B circuits.

{(For additional data concerning use of the new tubes,
see the article, “How to Use the New Tubes,” RaDp10-CRAFT,

October 1934; also, the Rap1o-CRAFT LiIBRARY, 64-page
book, “Bringing Sets Up-to-Date.”—Editor)
CHARACTERISTICS OF NEW AND OLD TYPES AT
TYPICAL OPERATING VOLTAGES
TABLE V
VOLTAGE AMPLIFIERS
Grid-

Tube Heater or Filiment Amp. p'lzm- Input Ot put
Type Volty Amperes Factor wmnf. mnf. wunf.
116 2.0 0.06 Conrersion gain and capacities slightly
106 2.0 0.12 higher tn 1OH

01-A 5.0 0.25 8 8.1 3.1 20
37 6.3 0.3 9.2 2.0 3.5 280
99 3.3 0.063 6.6 3.3 2.5 2.5
30 2.0 0. 060 9.3 6.0 3.0 2.1
22 3.3 0.132 270* 0,02 3.5 10

32 2.0 0.06 610* 06.015 5.3 10.5
34 2.0 0.06- 360* 0.015 6.0 11.5

(*)—At 135 volta plate.
TABLE Vi
Power AMPLIFIERS
Total *Out put
Tube Filament Cathode Qutput Trans,
Type Volts Amperes Milliamperea Watts Ratio
K1 2.0 0.13 12.3 0.375 231
33 2.0 0.26 27.0 1.4 23:1
%) - Stepdown ratio of output transformer for 10 ohm voice-coil load.
RADIO-CRAFT for MAY, 1935
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HIGH-FIDELITY

REPRODUCTION
FROM RECORDS

A resume of interesting facts regarding the manufacture
and reproduction of lateral and hill-and-dale records.

M. HARVEY GERNSBACK

LECTRICAL reproduction of pres-
ent-day phonograph records is
considered by many to be well-
nigh perfect. Actually such a

state of affairs is far from the truth.
Even by employing the best of pickups,
amplifiers, and reproducers it would be
intpossible to achieve *“high-fidelity”
reproduetion as dictated by the R.M.A.
standard (Frequency response flat
within 10- db., from 50-7,500 cycles.”),
which is a very limited one for high
fidelity. F'rom a sound engineer’s
standpoint, the definition of high fidel-
ity would probably be more like this:
“A flat response within 2 db., from
20 to 13,000 cycles.”

Returning to the phonograph record
again, the maxintum range possible
with present-day equipment is about
50 to 5,000 cycles with less then 10
db. variation. Using ovdinary equip-
ment in use in the average home, the
response is naturally much less. It is
probably safe to say that the range of
the “electric” machine in the average
home is only about 120-3,500 cycles.
That’s quite a distance from our “high-
fidelity” definition!

In this article we must assume, for
our purposes, that the experimenter
possesses an amplifier and loudspeaker
system which is capable of high-fidelity
reproduction since we are going to con-
fine ourselves to discussions of records
and pickup devices.

Today there are crystal-type pick-
ups available which have a response
characteristic substantially flat from
20-10,000 cycles with less than 5 db,
variation, By simple methods, it is
possible to tilt this curve so that an
increase in response of the frequencies
below 1000 cycles takes place (to com-
pensate for the fact that the average
record is deficient in frequencies below
1000 and particularly below 250 cy-
cles). There are also available im-
proved magnetic pickups with a re-
sponse such that when used to repro-
duce standard records, a fairly flat
response is secured froin about 50-
5,000 cycles. So much for the pickups.

The commercial record of today
seldom contains any “material” higher
than 5.000 cycles. In fact, it is only
within the last year that record-makers
have succeeded in recording satisfac-
torily frequencics this high. No mat-
ter how well designed our pickups may
be, they will be of little help if the
higher frequencies are not recorded.
RADIO-CRAFT

for MAY,

All operators of electric phonographs
are familiar with the problem of needle
scratech.  This problem is a stumbling
block to the perfection of high-fidelity
recordings. The very high frequencies,
even if recorded, are lost in the un-
pleasant noise of needle scratch. Needle
scratch filters eliminate scratch, cer-
tainly, but they also eliminate fre-
quencies above about 3,000 cycles! The
causes of needle scateh are intimately
associated with the type of material
used in the records, the weight of the
pickup on the record surface, etc. As
far as high-fidelity reproduction is con-
cerned, it would seem that it is im-
possible of achievement at present,

"HILL-AND-DALE"
RECORDINGS

Probably a great many readers are
familiar with the old Edison acoustic-
type phonograph which was so popular
vears ago. The reeords used in this
machine could not be plaved on the
ordinary phonograph as the grooves
were in a vertical rather than horizon-
tal plane (as is the case with the or-
dinary record). (In the ordinary pick-
up, the needle vibrates from side to
side when a record is being playved;
with the hill-and-dale type of record
and pick-up, the needle vibrates up and
down when a record is being played.)

The Western Electric Co. experi-
mented with various recording systems
several years ago, and as result of its
experiments, brought forth a modern-
ized “hill-and-dale” recording system,
using electrical recording and repro-
ducing methods. New methods of pro-
cessing the finished master records
were devised and a new type of record
material was developed,

The rvesults with this system of rec-
ording are remarkable. In the first
place, it is possible to record and repro-
duce a frequency range of about :30-
10,000 cycles with a variation of less
than 5 db.! Due to improvements in
record material, the use of a permanent
diamond point as a needle, and also
the fact that it is possible with this
system to reduce the needle pressure
on the record to about 2 per cent (or
40 milligrams!) of that employed on
the standard type of record, needle
scratch has been practically reduced
to inaudibility. It is now possible to
reproduce frequencies as high as 10,-

(Continued on puge 692)
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WAVEFORM OF
VIOLIN MUSIC

Fig. A
The application of the cathode-ray oscilloscope to
waveform analysis in recording.

MAGNET

-— ||| —_—
DIRECTION OF NEEDLE MOTION

Fig. |
The mechanical make-up of the magnetic pickup
used for the common lateral-cut records.
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Fig, 2

Details of the W.E. dynamic hill-and-dale pickup
which uses a permanent diamond needle.
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A picture of the progress of phonograph recording
and reproduction up to date.

Fig. 4
A—Response of W.E, hill-and-dale recording system
{mike, amplifier, recorder and pickup).
B—Frequency response of a crystal pickup.
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INTERNATIONAL
RADIO REVIEW

Fig. A,

frequency response.

The new double-cone speaker for wide-

Note that the small metal cone

is a part of the regular paper one.

Fig. B.

A radio-gram or combined radio and

phonograph in a convenient cabinet,

NEW ENGLISH SPEAKER
THE high-fidelity bug has bitten engi-
neers and radio fans abroad, as
well as in the U.S,, as the items this
nmonth prove.

The first shown is a new English
speaker of the ‘dynamic type (which
appeared in WIRELESS MAGAZINE) but
dressed up to secure a wide-frequency
response,  As you can see, it has an
oval cone, mounted in a rigid oblong
frame. The apex of the cone consists
of a metal cone of small dimensions
and having a sharper angle than the
major portion of the cone, Se¢e Fig. A.

This metal cone is inserted to earry
the high frequencies, where the paper
cone would fail to radiate sufficient
chergy.  The result is similar in ac-
tion to the use of two reproducers, one
for the low tones and a “tweeter” for
the highs,

A HANDY RADIO-PHONOGRAPH
OMBINATION radio receivers and
phonographs have gained much

more popularity in Europe, especially

England, than they have in this coun-

try. There, convenience in the use of

the phonograph is of much more im-

portance, as excmplified by the cab-

inets ot these combination sets.

A new cabinet style for a ‘“‘radio-
gram,” as they call them (taken from
radio and gramaphone) is shown in
Fig. B—an illustration taken from
THE BROADCASTER AND WIRELESS RE-
TAILER.

The phonograph turntable sets in
the top, with a hinged lid to facilitate
record changing, ete., the radio re-
ceiver and amplifier are fitted into the
front of the cabinet while a convenient

AERIAL

AMPLIFIERS RADIO TWO LOUD-
-— 1 RECEIVER SPEAKERS IM
e | EACH COACH Fig. 1, left

A unique P.A, installation
in a railroad train—to sup-
ply the passengers with en-

"

tertainment.
A - LT )
PHONOGRAPH # STUDIO LT
PICKUP CAR S LT Figs. C and D, below.
novelties.
Fig. 2, below. The circuit of the hi-fidelity amplifier designed in Australia r
for phono. and P.A. work, L
[ L, 01 vEG o

1 S00v

RADIO-CRAFT receives hundreds of magazines
from all parts of the world. Since the cost of sub-
scribing fo each of these would be prohibitive for

most radic men, we have arranged with technical
translators to prepare reviews of important items.

record storage compartment occupies
the lower part. American sets in the
lower price class having phonograph
facilities of this variety are conspicu-
ous by their absence.

A GERMAN RADIO TRAIN

UBLIC address methods have been

employed in a novel way in a rail-
road train in Germany to make travel-
ing more comfortable for the passen-
gers.

The illustration, Fig. 1, shows the
installation, made by the Telefunken
Co. and described in a recent issuc of
BASTELBRIEFE DER DRAHTLOSEN, & mag-
azine published in Dusseldorf-Rath,
Germany. One car of the train is fit-
ted as a studio, containing a radio re-
ceiver, phonograph equipment, miero-
phones and a suitable amplifier. The
other cars are each equipped with two
reproducers of the dynamic type.
Then, entertainment either from ree-
ords, radio, or original artists can be
heard throughout the train. A P.A.
amplifier makes the sounds sufficiently
loud to be enjoyed by all.

AUSTRALIAN HI-FIDELITY
AMPLIFIER

AN EXAMPLE of high-fidelity equip-

ment developed in Australia is il-
lustrated in Fig. 2. This is an ampli-
fier using American tubes which has an
unusually flat characteristic as shown
in WIRELESS WEEKLY, the designer of
the amplifier,

It consists of a type 55, the triode
portion of which acts as a combined
first stage and phase-reversing tube to
feed the signal into the grids of the
two type 56 tubes, connected in push-
pull. By this means, no input trans-
former is needed, and a source of fre-
quency diserimination is eliminated.
The type 56 push-pull stage feeds into
a power stage using the old reliable

(Continwed on puge 691)

A French mobile P,A. installation having several

Amplifier and power unit replace a front seat.

NOTE: the only available information is that which is published; the experimenter must sdapt the ideas to whatever equipment he has at hand.
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THE ANALYSIS of RADIO RECEIVER SYMPTOMS

OPERATING NOTES

A FADING COLONIAL 33 &~

THE above set was brought into the

the shop labeled, “fades.” A check
of the tubes showed two 24s as very
noisy when tapped due to loose ele-
ments. These two tubes were replaced
and the set ran for an hour without a
trace of fading. It was returned to
the customer. Next 'day the same set
came back to the shop with the same
label, “fades.”” When hoocked up and
run for about 30 minutes it started
fading, would fade nearly clear out
and then hack to full volume. A sec-
ond check of the voltages with the set
fading failed to show any variation in
plate, grid, screen or filament voltages.
Nevertheless each bypass condenser
and each resistor was replaced one at
a time, without results. Next the set
was turned off and an ohmmeter
check of all units made. During this
test the primary of the first audio
transformer showed an intermittent
open. When this unit was replaced the
=et was O.K. See Fig. 1.

M. NELMS

AV.C. ON THE KOLSTER K-80
AND K-82

ONE of the most aggravating jobs
which I have ever encountered is
the “time lag” feature in the Kolster
K-80 and K-82 volume control.

A glance at the circuit diagram, Fig.
2. shows that the manual veolume con-
trol functions in the grid-return cir-
cuit of the type 24 A.V.C. tube.
Changing tubes is the first thought
which occurs, but it just doesn’t work.

An anelysis of the circuit leads to
the belief that the A.V.C. tube ix los-
ing bias due to the high resistance (2
megohms, R11) in the circuit. Feol-

thought may have been is somewhat
immaterial, for the fact remains that
changing these two resistors for 1 meg-
ohm, 1 W, units, promptly cleared up
the trouble.

JAMES H. SLEDD

BROAD TUNING COMPLAINT
WITH ZENITH 705

HOSE who live in the south and

cwn or service this model will find
the most common complaints to be
broad tuning and inability to get any
stations other than locals in the day-
time. The set has a small amount of
Q.A.V.C. due to the bias resistor in
the cathode of the 2A6 tube (5,400
ohms). Remove this resistor, and also
the 5 mf. 20 V. condenser from the
cathode, and ground the cathode of
the 2A6, then peak the I.F. stage and
R.F. condenszer and you will find it to
be an entirely different set. This also
applies to the model 715 with the
shadowgraph.

MOTORQLA MODEL 44

N ALL these models that have a

500 ohm (green) resistor connected
from cathode to ground of the 75 tube,
you will increase the pickup and also
give the set a better tone if you par-
allel another 500 ohm resistor across
this one or remove it and veplace it
with a 250 ohm resistor, Note: Some
models already have it that way.

HARRY L. CHANEY

WEBSTER TA3 THEATER AMPLIFIER
I\V.-\S called upon to service a Web-

ster type TA3 theater amplifier that
had suddenly gone haywire. As can

THE PURPOSE OF THIS !
DEPARTMENT

It is conducted especially for
the professional Service Man. In
it will be found the most unusual
troubles encountered in radio
service work, written in a prac-
tical manner, by Service Men for
you.

Have you, as a professional
man, encountered any unusual
or interesting Service Kinks that
may help your fellow workers?
If so, let us have them. They will
be paid for, upon publication,
at regular space rates.

e e e e ¥ Y S

be seen from the diagram (Fig. 3}
there are separate inputs from: each
soundhead and PE. cell. That is really
a 1l-tube preamplifier and a separate
one for each machine.

On one of the machines, the oper-
ator had to turn the volume on full
and then it was distorted and not
enough volume to fill the theater,
whereas on the other machine the
volume control was operated at nor-
mal, which was about one-third full
volume. Here I might add that the
Webster TA3 amplifier contains 7
tubes in all, two 57s as PE. cell
amplifiers feeding into a 56 which
feeds into another 56 feeding into
push-pull, 2A3s with a 5Z3 rectifier,
and has about 15 W. output.

I tested the 57 tubes and they were
0.K., so I tried changing them but still
the same. I then tested the amplifier
from the grids of the 57s with a micro-
phone and it was all 0.K. with plenty
of volume on either 57. So taking a
look at the diagram I inspected the in-
put coupling condenser from PE. cell
to grid, having previously tested the
PE. cell and its connections. I then
dismounted the amplifier and took it

lowing this idea, the thought occurred . Tgcosniso\ to the shop, and unsoldered the cou-
that it was also probable that the plate PAPER COND. 1 pling condenser from the PE. cell
resistance (2 megohms, R12) was too (Continuwed on page 694)
high. Just how accurate the line of
Fig. 2. Changes in Kolster K-80 and K-82.
Fig. |, below. Intermittent “open' in primary of N
Colonial cutput transformer. § goc(‘:mDRE'IURN “~
. . . - ]
Fig. 3, ngh&“bc;}'::i T;c:»‘nd::\;elzﬁerreplacemem in c‘g,,‘;,']off&o TUBES 24 avcC
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A continuation of the history
and fundamental study of
the oscilloscope as a service
and engineering measuring
instrument. Some practical
hints are included on operat-
ing and handling these tubes.

The controls on a4 commercial cathode-ray oscillos
scope: |—Intensity; 2—Range; 3—Amplifier A, Sw.;
4—Vertical Timing; 5—Gain; é—Focus; 1—Amp|nfer
B, Sw, 8—Horizontal Tsmmq 9—Exnrnal Synchro-
nizing; 10—Sync. Gain Control, {Photo: RCA)

FUNDAMENTAL FACTS ABOUT
CATHODE-RAY TUBES

E. B. PATTERSON*

WEHNELT in 1905 devel-
oped a hot cathode tube
which was a distinct advance
over the earlier type. It con-

sisted of a line-spot source and con-
tributed to the fineness and intensity of
the stream by limiting the initial diam-
cter of the stream and causing the ef-
fective part of the accelerating field to
be parallel. Since a hot cathode created
a copious supply of electrons, it was
possible to use a lower potential on the
tube, which greatly increased the sen-
sitivity as the speed of the ray was re-
duced.

(The original cathode-ray tubes em-
ployed a ¢old cathode and a circular
anode having a small hole in its cen-
ter. Accelerating voltages from 10,-
000 to 20,000 were required, in order
to produce the rays by bombardment.
An explanation of just how this set-up
could produce cathode rays is of in-
terest.

A few gas molecules, positive ions,
and free electrons are always found
in the tube. Consequently, the ap-
plication of a strong field causes the
positive ions to be attracted toward the
cathode. These ions, however, collide
with neutral gas molecules and elec-
trons are knocked out. The positive
ions which strike the cold cathode in
turn liberate electrons which consti-

*Engincer, RCA Mfg. Co., Inc.. Vidtor Div.

PART i

tute the cathode beam emanating to-
ward the anode.)

OPERATING
CONSIDERATIONS

In dealing with modern cathode-ray
tubes having brilliant spots (due to
high anode voltage and improved
screen fluorescence) there are certain
precautions to be observed. One is
that the beam should not be allowed to
remain idle or it may cause deteriora-
tion of the screen (cause the screen
to blacken).

A better idea of the tremendous im-
pact of the electron stream against the
screen is gained upon realizing that
the electron stream bombards the
screen much as machine-gun bullets
would pepper a target, except that the
latter projectile has a muzzle velocity
of only about 2,000 miles per hour,
against a velocity for the former “mis-
sile’ (electron), at 1000 volts, of ap-
proximately 42 million miles per heur!

FUNDAMENTAL
CIRCUIT

A typical diagram of a modern tube,
and its fundamental connections are
shown in Fig. 3. (An oscilloscope in-

corporating this tube and general cir-
(Continued on page 701)

N2.2 ANODE v R4 1TOIO MEGS,
P ‘
T 7 ~ L
TYPE 908 b
T ‘/ t Left—
[= Y,?;J#Grg‘ Fig. 3—A typical oscilloscope cir-
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LISSAJOUS FIGURES
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Frequency ratio I 1, Yolt-
ages A and B in phasc
C is the figure ob?auned
on the screen when sine-

voltage B is applied to
the deflecting plates,
and an identical voltage
B A is applied to the ver-
tical deflecting plates,
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Frequency ratio I:l. Yolt-
ages A and B 90 degrees
out of phase.

Circle C is the result-
ant figure obtained on a
screen when a sine-wave
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voltage is applied to the
vertical deflecting plates
and an identical voltage
B is applied to the hori-

o zontal plates.
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Frequency ratio 1:3, Volt-
ages A and B in phase.
Pattern C is the resultin
figure when a voltage

is applied to the hori-
tontal deflecting plates
and a voltage A whose
fraquency is 3 times that
of B is applied to the

vertical plates.

Frequency ratio |:3. Yoit-
ages A and B 90 degrees
out of phase
Figure heres shows the
effect of phase shift on
8 the pattern of No, 3,
above.
The woltage A is 3
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times the frequency of
the voltage B and leads
it by 90 degrees.
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A MODERN PICTURE OF
TELEVISION

The author continues here his interesting discussion of the
developments and problems associated with television

progress.
WILHELM E. SCHRAGE

PART I

GREAT deal of money has

been spent during recent years

for the evolution of television

receiving systems using me-
chanically moving parts, and it is un-
derstandable that the investors and in-
ventors who spent their time and money
for devices of this kind are not very
well pleased about the idea of using the
cathode-ray tube exclusively as image
reproducer. The progress of television
technique is working (at present—Ed.)
without doubt in favor of the cathode-
ray tube, not only because it operates
without any moving parts, but also
since it can be adjusted at much smaller
expense for the reproduction of a
larger number of lines (if changes
should occur in the near future). That
high prices are asked today for ca-
thode-ray tubes means nothing. The
history of the normal amplifier tube
shows impressively that tremendous
price reductions are possible if there is
a market for large quantities.

HOW MUCH FOR
A RECEIVER?

So far as known, only two American
companies have given approximate
quoted prices for their television repro-
duzers, to date. The Peck Television
Corporation, New York, announced re-
cently that their television reproducer
can be marketed for about $150. The
reproducer screen has a size of 12x14
ins. and 60 to 120 lines are used. A
tiny Kerr cell is applied as light valve,
and a normal auto headlamp as light
source. The light beam sent through
the Kerr cell is controlled by the ampli-
fied impulses received from the tele-
vizion transmitter. By means of a disc
(containing 60 small mirrors around its
edge) rotated in synchronism with the
dise of the transmitter, a modulated
light beam is reflected to a screen and
the image is built up. (See footnote 1.)

The National Television Corporation,
New York, uses line scanning in their
receiver by means of a so-called “mir-
ror drum” covered with reflecting sur-
faces, which revolves in the light radi-
ated by the “picture lamp.” No lenses
are used and according to a statement
by the company, the image may be seen
from a wide angle as well as from di-
rectly in front of the image reproducer.
The company announced that it is pre-
pared to market two types of receivers
to retail under $200; one, a table model,
is for vision and the other one is of the
console type including complete sound
equipment.

According to a statement recently

RADIO-CRAFT for MAY,

made by Dr. Baker, general manager of
R.C.A,, the price of a television receiver
might be approximately $300. Informa-
tion about the construction and the kind
of receiver was not given. (See foot-
note 2.)

The Plew Television, Ltd., London,
England, offers a very simple television
receiver for an image of only 30 lines,
working with a Nipkow disc and a glow
discharge lamp of special design which
furnishes black and white pictures. Ac-
cording to an advertisement of the Plew
Television, Ltd., in an English maga-
zine, 12,000 of these receivers have been
sold. The price for the standard tele-
vision reproducer is quoted at about
$100, (See footnote 3.)

During the last Berlin radio show the
D. S. Lowe Company, Berlin, Germany,
offered a television receiver with ca-
thode-ray tube (screen dimensions 3.9x
59 ins.) including two complete sets to
pick up the sound and the image broad-
cast, for about $270. (See footnote 4.)

All these quotations do not mean that
these prices will be the regular ones if
large quantities are manufactured and
sold; they simply give an idea of the
approximate sums which may be asked
if television should be put on the air in
the near future.

WHAT WILL BE SEEN
OVER THE RECEIVER?

Despite the fact that a few television
transmitters have been announced as
available for “direect outdoor pickup”
nothing has been demonstrated that
makes it worth while to believe there
will be, in the early regular television
broadcasts, a chance to see direct trans-
missions, According to a statement
made by Dr. Baker of R.C.A. during the
last annual convention of the I.LR.E. in
Philadelphia, film will be a necessary
medium in order to show daily events
and entertainment.

He stated: “A radio broadcast station
is likely to have 5,000 program hours a
vear. For a television station to show
once, each of the 300 feature motion
pictures produced a vear in the United
States, it would take up only 300 or
350 program hours. To broadcast once
each of the new plays of a year shown
on New York stages, would take up
only another 300 hours. Shorts and
newsreels would bring the total only to
2,000 hours, and not all events would
be within reach.”

Contrary to this declaration we can-
not expect at once a 5,000 hour televi-
sion program. “The Crossley survey”
for the Association of National Adver-

(Continued on page 684)
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Expenmen'al model of a cathode-ray

pe of fele—
vision receiver. Tomorrow's set? (

A sample of [80-line outdoor scanning. (R.C.A.)

lconoscope television camera; {(RADIO-CRAFT, 1933,
“New Television Tubes,”” p. 206). (R.C.A.}

A television amplifier with a frequency range up
to 500,000 cycles {R.C.A.)

873
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Radio Service Data Sheet

STEWART-WARNER MODEL R-125 CHASSIS 5-TUBE DUAL-WAVE SUPERHET.

(keceiver models 1251 to 1259.

Slight variations from the schematie e¢ircuit
shown may be encountered in some early
production chassis. For instanee, condensers Cl
of 250 V. rating were used; one of these was
placed from "B+ to chassis instead of to the
GA7 cathode. Condenser C2 had a 100 V. rating.

The detail illustration of socket voltages
shows the underside of the tube sockets. Use
a high-resistance voltmeter. The voltage drop
across the field coil, when warm, is 73 V. D.C.

Note A. The actual bias on V1 is—1612 V.,
mensured from point A to ground. The grid
bias of V3 ix—1': V., measured from puint B
to ground.

Note B. The oscillator Plate voltage with
the ranke switch on “broadeast,” and with the
dial at 530 kc, should be approximately 172 V,

The oscillator grid voltare wunder s milar
conditions should be approximately—22 V.,
This chassis is extremely selective; no attempt
should be made to align il except by means
of an output meter and an accurately cali-
brated serviee oscillator. Connect the output
metler acress the vrimary (center and blue

Tune the receiver to a service oscillator signal
of 1,400 ke. and align broadcast detector and
preselector trimmers C5 and C6, respectively,
for maximum output. Retune the receiver and
check; (do not again adjust C3). Tune the
receiver to a service oscillator sixnal of ap-
proximately 630 ke. and adjust padding con-
denser C4 for maximum output. Retune the
receiver for peak output and readjust C4,

Note that the above aligning procedures
ntust be repeated until no further increase
is indicated by the output meter,

Short-Wave Range Calibration

Turn the receiver range switch counter-
clockwise to the short-wave bhand and supply
to the set a service oscillator siznal of exactly
1,600 kc. Set the receiver dial at 16 mec. and
adjust short-wave range oscillator calibration
trimmer C7 for maximum output. Note that
usually there will be two peaks; the correct one
is obtained with the trimmer screw farthest out.

To be sure you have not adjusted trimmer

Range, 530-1,740 ke., and 5.6-18 mec.)

C8 for maximum oOutbut meter reading. After
this is done try to increase the power input
reading by detuning C3 and retuning the re-
ceiver dial; continue this procedure until
maximum output deflection is secured.

Important: Antenna coupling condenser C9
is adjusted at the factory and should not be
readjusted unless it is found that trimmer C3
will not peak, or if maximum output is ob-
tained with C8 ecither all the way out, or in.
Condenser C9 may be adjusted by first turn-
ing the adjusting screw all the way in and
then turning it out just far enough to give a
satisfactory peak on C8 when the adjusting
screw of the latter is almost all the way out.
Always adjust C8 afier C9.

Recheck trimmer C8; the signal should be
much stronger at the 16 me. signal-frequency
dial setting than it is at the 15.1 mec. image-
frequency dial setting.

(Apply a little cellulose cement
trimmer screws.)

The operating voltages of the condensers
are indicated on the schematic cireuit. These

to the

wires on the terminal strip) of the output C7 to the imare frequency of approximately (ulyes should be adhered 10 in making replace-
transformer. Turn the wvolume control to 15.1 me., set the receiver to the imame fre- nunts, as an underrated unit may cause more
maximum volume, quency and note that the image siwnal ean  confusion. ill will. and expense than it is

be heard. (The image frequency is always the orth, The resistors, too, come in for their

I.LF. Alignment

Set the service oscillator at 456 ke, and
connect it to V1 control-grid and ground.
Set the rangte switch to “broadcast” and make
certain that no station is tuned in. Align for
maximum output. Duplicate the 1.F. trimmer
adjustments.

Broadcast-Range Calibration

Check the position of the dial on the con-
denser shaft by pushing the rotor plates of
the band condenser to full mesh. The dial
should then read 630 ke. (Note that the
plates should be pushed with the finkers and
not turned by means of the dial for this check,)

signal frequency minus twice the LF.; in this
instance, the siznal frequeney is 16,000 ke.,
from which is subtracted 912 ke., which leaves
15.058 ke. or approximately 15.1 me. as the
imare freaqueney.) If no signal can be heard
at the 15.1 me. dial setting even with greatly
increased service oscillatur output, but can be
heard at a 16.9 me. dial setting, trimmer C7
is evidently incorrectly adjusted to the imawe
frequency and so must be reset to the correct
peak with jts adjustment screw farther out.
After readjusting trimmer C7, apain check
to see that the image comes in at 15.1 me, and
not at 16.9 mec. on the dial.

Short-Wave Range Alignment

Tune the receiver very carefully to the serv-

share of comment; observe the power rating
of existing units and use replacement units
with at Icust the same rating, if not higher.
A caution such as the above is advisable in
connection with any radio set, but it is espe-
cially true where the use of multi-purpose tubes
is concerned. (The 6A7 is a pentagrid con-
verter, and the 756 serves as combined second-
detector, A.V.C. and first A F. amplifier.)
The Service Man should bear foreibly in
mind that the efficiency of a short-wave (and
broadcast) receiver, ounce it has been properly
aligned at the factory and shipped out. is
primarily dependent upon its handling in sub-
scquent servicing. If the Service Man will
only follow, implicitly and without deviation
or scrimping of eflort to save time or reduce

Turn the ranke switch to the maximum L 4 service charmes, the detailed servicing direc-
clockwise position (broadeast setting.) Cali- ice oscillator output at 16 me. and adjust the yions furnished by the manufacturer, the
brate the set at the high-frequency end; you 8econd short-wave range detector shunt trimmer bigzest obstacle to lowered efficieney in the

may Use a broadeast station siznal belween
1,300 and 1,420 ke.—or, a 1,100 ke, oscillator
sisnal.  IResonate the receiver 1o this frequency
and align trimmer C3.

Broadcast-Range Alignment

H..0
.3V.AC

R 245V

H.63V.AC

P.238V.
56.245Y

K. 32y
G, SEE
NOTE

receiver, as compared to its reception per-
formance when first purchased. will have been
mastered. It is such little things as full re-
ward for tolerances in replacement units, and
repeated re-checks of calibration and align-
ment, that do the trick.

In order to secure high efficiency in the

H.B6.3V,AC H
Connect a 400 or 500 ohm, 1-W, carbon resistor P. 32§V AL HaQ Y most-used section of the short-wave band,
in series with the service oscillutor connection . HEsvaE 20 this chassis has been designed on the "skip-
to the antenna post. This resistor must re- LRI & ,.-"E:a.._ﬂ.ﬂ“L K.30v - 1 band® plan, and econsequently only the most
main connected during the broadeast and H "-n‘“fvs - lav3 0.0 SRl Ly + common of the DX overseas broadecasters will
short-wave aligning adjustments in order to L--4.9\(_A N "\., I-"ﬁ o SG,IODV':I ¥ be heard—to hear the limited numher that
seeure correet alignment of the antenna stapge. pszsvn-: ; _p a5l operate outside the ‘“international” band
Ground the reeeiver chassis: and connect the _P.azsvar| L3 would necessitate a far more extensive de-

service oscillator ground lead to the chassis.

Above, voltages at prongs (underside).

sign than is shown here.

Schematic circuit of Stewart-Warner model R-125 dual-wave super. Circuit incorporates A.Y.C.

i 55.000 F. o2mF QELZ 260  02-mMF .DOG-MF
DE‘SI;OSCA ] srés e ?a;:‘;t" MME T6DOV e iy %'E",‘,‘AQ
A 1
— 4 7
( .26+ MEG
{ehth) 3
BiA 1FT2 p- 3 I
-) = - 4. & v
% ' ‘
! | gvag L
1 IT 0.5- MEG.
| | “VOLUME CONTROL
012.mF
1:1__—-.323;‘;" 3007 woov., PT
< CHMS A~
I:i 004 -MF
1\ 600V _ |- P
I ' L TONE CONTROL SW ¥
- o0V Cl 16000/ 0.51-MEG
b3 oo '333‘{,‘ OMMS 0.26:MEG law (uc»g’
1 vaw VY
g DIAL LIGHT 0.000 - o
6‘?3 v.c' . aoums 260 MMf* l Cew.
Tw o5.MF = -
1-MF
LF+ 456 KC, £ oov—L o —T T T Gouac

674 RADIQ-CRAFT for MAY, 1935

www americanradiohistorvy com



www.americanradiohistory.com

RADIO-CRA

FT'S

INFORMATION BUREAU

220 OWMS (N POWER CORD)

20-30D Wy
\ £ BLAacx A {EACH)
TE
O 74 + MAX
ks
490V
M
. + -
-
; D “z ~ T
SO LA P +45v
\ ; [EACH] s
|2525 2575 P
VOLTAGE OWIOER [~
{(107aL) 15.000 OWMmS

220 OHMS, {™ POWER CORD)
td

BLACK
~WHITE
RED

— POWER CORDC DETAIL~

Fig. ©321—"Power-cord'' supplying heater voltage.

DETERMINING IMPEDANCES OF
TRANSFORMER WINDINGS

(320) Mr. Jean Fortier, Mountresl, Canada.
(Q.) What is a simple method of de-
termining  the impedance of output trans-
former windings? We may know the turns-

ratio. hut have mno way of knowing the im-
pedance at either end. At what frequency are
such impedances determined?

(A.v  Audio transformers usually are rated
at 1,000 eyele operation. If transformers of
known impedance are handy, it is a simple
matter to determine qguickly the approximate
impedunce of stock units.  Set your service
A.F. uxeillator at 1,000 cycles. and connect
it with a low-range milliammeter in the eir-
cuit of a transformer of known impedance.
Nute the meter reading. Do this for every
type of output transformer you have on hand.
Then, when une of unknown impedance comes
in, you merely hook it up and note the read-
ingz, Compare it with the former standard
readings and the corresponding one gives you

the answer. This is by nho means accurate.
But. since impedances are more or less stand-
ard, the result is cloxe enovurh tu allow you

to tell for which one the coil was designed,

SELECTING "POWER CORDS"

(321) Mr. Marion Seribner, Albany, N.Y.

(Q.+ In econverting several small A.C.
jobs to A.C.-D.C. operation, 1 have been un-
certain as to the exact type of “"power cord”
to use. Is there an easily understood fuormula
to use in such cases?

One use fur a voltage-dropping resistor is in
the universal A.C.-D.C. radio sets in which a
resistor is used to cut down the line voltare
to that needed for the tube filaments. Far
example, we will consider the transformerless
"R supply system shown in Fig. Q321.*
Here a "power cord"” (line cord and resistor
combined) is used to drop the 115 V. of the
line down to 50 V. which is needed for the
two 25 V. filaments connected in series. The
resistance of the "power cord” is calculated
by suhtracting 50 from 115 and then dividing
the remainder (65 V.) by the current drawn
by the tube filaments (0.30-ampere) which gives
a resistance value of 217 ohms. (The stock
value. 220 ohms. was chosen.)

Let us consider also a "power cord” for use
with a 5-tube A.C.-D.C. set which has two
25 V. tubes and three 6.3 V. tubes. The sum
of all the filament voltaxes is 68.9 V. Sub-
tracting this from 115 and dividing by 0.30
gives us 158 ohms as the correct value: the
nearest stock value, 160 ohms, would then
he selected for this set.

*Courlesy “'The Ohmlte News'

CRYSTAL MIKE AND PICKUP
AMPLIFIER

(322) Mr. Edwin Huefer, Glenside, Pa.

(Q.)  Will you kindly furnish a schematic
circnit diagram of a high-fidelity amplifier.
using  piezo-electrie  microphone  and  phono,
pickup?

(A.) Refer to Fig. Q.322.** °The sche-
mitie shown in Fig, Q.322A makes an  ex-

cellent PLA. system, where fredquency response
must extend over very wide rankes. Due to
its  high impedance (approximately 80,000
ohms at 60 cycles) the crystal microphoune
ean be connected directly to grid and mround
of the first amplifying tube, The pickup con-
necty to grid and sround of the second tube.
A 1. megtchm, center-tapped variable "fader™
allows either microphine or pickup to be used
at will.  Figs. Q.322C and D show alternative
methonds of connecting the mierophone,

**Disgram courtesy Aslatic Microphone Labnralory, Ine.

BINAURAL TRANSMISSION AND
g RECEPTION

(323) Mr. Howard Gates, Chkicago, 111,

(Q.) Recently I attended a demonstration
of “binaural transmission.” Unfortunately. 1
did not have the opportunity of getting the
huokup used. Can you furnish same, and
comment in condensed form on the theory of

SPECIAL NOTICE

Those questions whieh are found to rep-
resent the greatest general interest will be
published here, to the extent that space
permits. (At least 5 weeks must elapse
between the receipt of a guestion and the
appearanee of its answer here.}) Mark such
inquiries, “For Publication."”

Replies, magazines, ete.. cannot be sent
C.0.1). Back issues of RADIO-CRAFT
prior to December, 1932, are available at
50c per copy; except the following issues:
T/29,1, 2,8 4,6 7,9 and 11/'30; 5, 8 and
4/'31; and 7/'33, which are out of nrint,
Succeeding issues are still available at the
reular price of 25¢ per copy.

Inquiries to be answered by mail MUST
be accompanied by 25c (stamps) for each
separate guestion; answers are Subject to
subsequent publication if considered of
exceptional interest.

Furnish sufficient information (in refer-
ence to masgazine articles, be sure to men-
tion issue, pawe. title, author and figure
numbers), and draw a careful diagram
(on separate paper) when needed to ex-
plain your meaning: use only one side of
the paper. [List each guration. Be SURE
to sign your name AND address.

Enclose only a STAMPED and self-ad-
dressed c¢nvelope for names and addresses
of manufacturers; or, in connection with
correspondence  concerning  correetions to
articles. as this information is ¥ratis.

Individual designs can be furnished at
an additional service charge. The fee may
be secured by addressing the inquiry to the
SPECIAL SERVICE department, and fur-
nishing COMPLETE specifications of de-
aired information and available data.

phone as an ‘electric ear’ is found in systems
for binaural or ‘two-ear’ transmission. The
prineiples involved are so simple and the re-
sults so surprising that undoubtedly many will
wish to experiment along these lines.

A great deal of the naturalness of repro-
duetion, which appears t¢ be lacking in con-
ventional transmission systems, is undouhted-
ly due to the fact that the auditory system
raina its impressions of sound ‘perspective’
through the use of two ears. In a certain

<ense, the ears function as a sort of ‘dircc-
tion finder,” althousrh n0 conscious cflort is
involved.

“Apart from any consideration of the

acoustic nature of surroundings, the conven-
tional broadeast or public address reprodue-
tion definitely lacks acoustie ‘perspective’ be-
cauxe it is  essentinlly a  C‘one-ear’  system.
The relative pressure and phase relations at
the listener's ears eannot possibly be the
same as would exist were the listener stand-
ing at the microphone position. 1If, however,
{(Continued on page 690)

TUBE DATA

Many of the inquiries received by this de-
partment are written by readers of Ravio-
CrAFT who desire information about new tubes
and their applications to various circuits.

(A.) We huve been receiving many in- such transmission and reception? Maost of l'he 1"}’9 manu.fn('tu.rers.have prepured
quiries regarding voltage-dropping  resistors (A.) The following auotation from “The the required information in l““‘““' book or
for both radioc and industrial purposes. with Shure Technical Bulletin®™ contains the answer. chart f"r'_“' A small charve is "}‘“l" f‘”'»l
porticular  refercnce to  caleulating  values. “A literal example of the use of the micro- book, while the charts are supplied Kratis.

Why not <end for one or all of those listed
under “Questions About Tubes'?

CRYSTAL 0.1-  (J0,000 OHmS (EACH) ~, +300v

MICROPHONE ~ MEG T . S| g==

z 0.4~ 0005 52 Fig. ©322, left
fMEOnMS; / 245 Schematic circuit of amplifier for crystal mike and
g | E5) crystal pickup.
|
(a2 ~ s Fig. 9323, below
= 4 \ MEGS Twin amplifiers and mikes for binaural effect.
A \ -
\ 2 \ Ll RIGHT EAR [~ YR
CHANNEL I
0.5-MEG. o3 100.000 AMPLIFIER
-— WV ) - e L
0.5MEG 200 oHMS
e 75~ k Ll R - N
OumMS ASy O : / 9
5 MEGS \ 7 7 | ‘r-- A AN
WME = === 1 \
s J_/ l o e 3 Py e —-3 NN
g 3 3 R
z - s | 1 | T - E1N

5 PIEZO- + T |2 ey Nt "
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EMERSON MODELS 38, 42 AND 49, 6-TUBE A.C.-D.C. DUAL-WAVE [AND 38-LW TRIPLE-WAVE) SUPER.

circuits models

{Chassis model UbD:

The short-wave range of thiy receiver covers
the 19-. 25-, 31- and 49-meter international
tuning hands.

Operating voltages as measured to ground
with a high-resistance voltmeter are given

below. with line voltawe of 1175 V., A.C.
(field coil drop. 125 V.)
Tube Plate S.-G. Cath. Sup.-G.
Tspe Volts Volts Volts Volts
Vi 50 50 3 0
va 50 50 3 -
Vi 100 100 3.5 3.5
AL 60 1 =
\'E 100 100 12.5 =
By using a set-oscillator frequency lower

than the signal frequency an improved signal-
noise ratio is secured. The distributed capa-
ciiy of eoil L3 serves to tune this unit to the
image frequency. Unit R.F.C. is a short-
viave choke,

UsD-1

alse, AV.C.

(image-frequency wavetrap);

and U&D-3. Incorporates a “signal filter”
Range, 540-1,760 and 5.5-15.5 me.)

Coil unit L2 is a broadcast-range R.F. trans-
former with a high-impedance primary.

Tube V1 acts as a T.R.F. stage at the broad-.
cast ranfe: and as an untuned buffer or
coupling tube at short waves.

(Model 38-LW incorporates same funda-
mental circuit; however, a third, long-wave
range of 150-350 ke. is added.)

Alignment  procedure. Ground the set-
oscillator variable condenser stator during
LF. alignment. Before aligning the broadeast
band. check dial calibration; trim at 1,600 kc.
and pad at 600 kc. At short waves. trim at
15 me. (the S.W. oseillator trimmer is nearest
the oscillator coil). Trim ecoil L2 by adjusting
C. from minimum, for the noise peak at which
the trimmer has least capacity when the noise
disappears upon further adjustment.
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ECHOPHONE MODEL 110 4-TUBE A.C.-D.C. T.R.F. RECEIVER

(Utilizes one stage of R.F. amplification incorporating a variable-mu R.F. pentode: this is followed by the detector stage, incorporating
a non-variable mu R.F. pentode; the final stage utilizes a type 38 A.F. pentode. A magnetic reproducer is used for maximum sensitivity.)

Although the circuit of this T.R.F. receiver
is  conventional.” high efficiency has bcen
achieved through careful attention to com-
ponent characteristics and values.

Onerating voltages are given below. Use a
kizh-resistance voltmeter.

Tube Cath. C.-G. S.-G. Plate

Type Volt. Volts Voits Volts
vl 1.8 1.3 90 b
ve 0.3 0.8 15 11
V3 6.7 85

queney of 1,712 ke.. applied to the anienna
po=t of the radio receiver.

When aligning the
oscillator  fre-

realign the antenna eireuit.
entire receiver, use a service

365 MMF 78 3a 1223 285 OmMmS (m oow:n
P

I 0%0)
i 100 QM o AACAE 11T oL
I o G N7 aEsroouceER e | MF
i 4 !
l’ -_-l /
/ Y

YWV

It is recommended that the antenna supplied
with the set be used. However. in some loca- “;'M; <3 sw
tions it may be desirable to increase the an- + 0L/ o3 5v 1 \ o
tenna lengzth, or ;n:rha;:s use an outdoor pick- me CO~TROLJ -!-xcmssls ONLY 50 ooo’ 5/ 1000’ L';";' oy, —
up; in the lalter instances it is advisable to MG MEGS OHms OHMS [4
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THE SERVIC
MAN HAS TH
WHIP HAND

Charles Golenpaul*

HE LION is frequently placed at the mercy l
Tuf the mouse in our intricate economic life.

It's that way in the radio industry; for the
Serviee Man, working in the small community
and with a capital measured in two or three
firures can mike or break the giant set manu-
facturer so far as local sales are concerned. All
the initiative and energy and investment that
have gone inlo the building up of u radio set to
the end of making not only this year's sale but
the replacement sales of the future, may be
dashed to the ground by the sheer carelessness
of the Service Man, to his own detriment as
well as the dealer’s and jobber's and manufac-
turer's.

Let's have a bird's-eye view of the making of
a radio set sale. Back in the factory or labora-
tory, research enrineers evolve a new or refined
circuit capable of still better performance. Sets
are delivered to the jobher who in turn delivers
them to dealers.  Each dealer wets busy demon-
strating and selling the new model. It's not a
matter of an hour or a day or a week. Fre-
auently it requires months to coax the prospect
into the final sale.

So far, so good. But now something happens I
—really trivial, but frausht with grave danger
to all concerned. Some little thing poes wrong
with the radio set. The Service Man is called.

Right at this point the fate of manufacturer,
jobber and dealer lies in the hands of the Serviee
Mun. If the Service Man comes to the troubled
household with cigaretie droopink from the side
of hiz mouth, shabbily dressed and without re-
ward for his person. plus poor speech and worse
manners, the confidence of that houscheld built
up through the long process already mentioned,
bhegins to wane. All that is required for a cli-
max is for the Service Man to ask. “What's
wrong with the set 7" And to heap insult to in-
jury, “How long have vou had this set ?”

To the buyer of a radio set, that is the only
gel in the world that counts,

Terhaps the situation is best understood by
considering the parallel found in dental practice.
When you visit the dentists office, he does not
ask what ails you or how long you have had
your false teeth or whut work he must do in
your mouth. His secretary hands him your “‘case
caml.'” e sulances at it and knows your case
thoroughly from that moment on.

The Service Mun might well run a “case his-
tory”™ file on all radio sets sold in his territory
und serviced from time to time. Such a case
history serves to make vou intimately f{amiliar
with the set vou are about to service—the only
zet in the world, so far as that household is con-

for MAY,

E
E
!

cerned.

The case history serves another important ’
funetion, and that is to keen your customers
sweet.  Don’t let them assume for a moment

that you are paving the way for further ealls—
making much work for yourself. Let us take the |
case of an old set which, upon exaination for
some, is found to have ane or more weak tubes.
Perhaps the customer does not want those tubes
replaced just now. Just the necessary repair is
to be made. So the thing to do is to indicate

on the case history card the condition of the
tubes as found on this call,
Once z set leaves 1he faetory. it is in the

hands aof the Service Man. He is responsible
for the proper funetioning of that set through-
out ite active life. He can do work solely to a
bargain price basis. using the cheapest of parts
and the least amount of lubor. But in the long
run the average household is paving for radio
entertainment. If the set fails to deliver good
entertaninment. the servicing is not worth the
price no matter how cheap.

In conclusion, just bear in mind that you as
the Service Man have the whip hand once the
get leaves the factory. You are the judge of
what parts to use. You are like an usher show-
ing the audience to their seats in the vast the-
atre of the air. Surely it is good practice to
wive your andience worthwhile seats from which
they can enjoy the show, without annoyance.

*Aerovox Corporation.
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I wholesale Radio Service Co., Inc. :

! 100 Sixth Avenue, Dept. C-§5 »

« New York, N.Y. :

] Send me your new FREE 1935 Catalog §

- . No. §7C . -
TV, l‘.ESAlE ADIG Env ’ [J Send me information on the Lafayette Hi- o
1V 17190 o Fidelity P.A. Amplifier. .

"Y' NEW YORK,N.Y.- 100 Sixth Avenue Name : H
Address H

ATLANTA.GA. e30 wrsacrtreest ll NEWARK N.J. 219 Centrot ave. City State H
<

B E A M
6 WATT P.A. UNIT
Uses 6FT-42-5Z3
tubes in new hi-
gain “A” prime
circuit. Will sup-
ply one 2500 ohm
field. High imped-
ance input. Built-
in gain control &
line switch. List price
$11.50. Your price.......
Kit of Arcturus tubes.. . ..

ANKER LABS.
Sole Distributors
{Lowest Prices e¢n All P.A. Needs)
Dept. 5-R, 80 Cortiandt St., New York, N.Y.

$6.90
$2.65

Please Say That You Saw It in RADIO-CRAFT
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ARE LISTED
EVERY LATEST

published—you

SALE PRICES.

Conservative rating of this amplifier is 16 watts
ohm load, having only 5% harmonic distortion.

roeercccmane

ICH

NT*

n Bigger and Better Radio Catalogs are
can depend upon the World's
Greatest Exclusive Radio Mail Order House to

it!
is the greatest Spring and Summer Catalog

of the year, crammed from cover to cover with the
most varied array of timely summer merchandise.
Four great sections—each a full-sized Bargain Book
in itself!

A total of 128 pages of Radio merchan-
ver 50,000 items—listed at lowest WHOLE-
No other radio catalog can com-
ith it in size, number of items, number of
fly known lines. |f you do not have this

great Bargain Book, you cannot be up to the minute

o affairs. Get your FREE copy today!

*LAFAYETTE HI-FIDELITY P.A. AMPLIFIER

CWHOLESALE" is first with every radio innovation. For

the new Lafuayerse 20 watt high-fidelity P.A. Am-
sing the new type 6B5 tubes in the output stages.
with a 500
Frequency

varies less than 1/2Db from 30-15,000 cycles, being

down only .7Db at 17,000 cycles and [Db, at 20 cycles.

or full detuils today.

P e Y LA L L L Lk |

N e —
SPACE SAVERS

Pyrohm Ir. Resistors . . .
wire-wound  vitreous-enameled
.o« 510, 15, 20 wauts

ne lurger than carben
For tight wplaces
wound security . ..
Tew pennles imore.

FREE DATA:

request. Kample
search Worker, too.
meinher,  Aerovox
prices  and  hetter
means ore  vilue
money.

EROVOX

CORPORATION
77 Washington St. Brooklyn, N. Y.

New
catatog  on
copy  He
And re-
Tower st
quality
for your

1035
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TECHNICIANS' DATA SERVICE

JOSEPH
CALCATERRA

DIRECTOR

EDMPI-ETE SERVIBINE UUIFITI The literature listed in this department con- a 15 to 250 meter code and phone receiver, but

ey

No.1181

EVERY needed test that a service man

has to make can be handled by this
compact Test Set. Consists of three
essential units:

Volt—Ohm— Milliammeter with preci-
sion universal meter, reading both A.C.
and D.C. volts at 1000 Ohms per volt,
up to 750 volts; Milliamperes up to 150,
both A.C. and D.C. and resistances up to
3 megohms. Complete with batteries.

Free-Point unit is fastened in the tester
cover. When used in conjunction with
the Volt—Ohm—Milliammeter, all volt-
age—current—resistance tests can be
made direct from the radio set sockets.

All-Wave Signal Generator covers fre-
quency ranges from 110 to 18,000 K.C.
Frequency stabilized. Attenuation per-
fected for all sets. Hand calibrated
charts. Tube furnished. This improved
unit is an outstanding part of the 1181.

The handsome quartered oak case in
which it comes will appeal te every
professional service man,

No. 1181—Dealer's net price...$38.00

Your Jobber Can Supply You

The Triplett Electrical Instrument Co.
133 Main St, Blufffon, O.

Mail today for details!

r—————————————— =

|
The Triplett Electrical Instrument Co., |
133 Main St., |
Bluffton, O. I
Gentlemen:

Send me catalog on Triplett Universal Test Set, I
and complete line of radio servicing instruments |

| band-spread and

tains a wealth of very useful information.

A special arrangement between RADIO-
CRAFT magazine and the publishers of this lit-
erature, which permits bulk mailings to inter-
ested RADIO-CRAFT readers, eliminates the

| trouble and expense of writing to each individual

organization represented in this department.

2. HAMMARLUND 1935 CaTatoG. Contains 12
pages of specifications, illustrations and prices
on the new line of Hammarlund varialhle. midget,
adjustable condensers: trim-
ming and padding condensers; R.F. and LF.
transformers, coils and coil forms: sockets,
shields, chokes and miscellaneous parts for ultra-
short-wave, short-wave and broadeast operation.

3. How To GET A HAMMARLUND 1935 SHORT-
WAVE MaNvAL. A circular containing a list of
contents and deseription of the new 16-page
Hammarlund Short-Wave Manual, which con-
tains construction details, wiring diaranis and
lists of parts of 12 of the most popular short-
wave receivers of the year,

4. Tur “CoMer Pro” Stokr-WAvE SUPER-
HETERODYNES.  Deseribes the outstanding fea-
tures of the standard and crystal-type Hanimar-
lund **Comet Pro'’ short-wave superheterodynes
designed to mcet the exacting demands of pro-
fessional operators and advanced amateurs for

Radie-Craft Technicians’ Data Service

99 Hudson Street,

New York City, N.Y. RC-53F
Please senid to me. without charge or obli-
the cataloms, booklets. ete., the
numbers of which I have cirelel he'ow

gation,

2 3 4 5 25 26 28
34 57 65 66 67 68 61

Iy V2 53 T4 75 76
My radio connection is checked below :

Yervice Man oberatin® own business.
Service Mun for manufacturer.
Service Man for jobber,

Service man for deal-r.

Sorvice Man for servicing® company.
Dealer.

Jobber.

-

(

(

(

(

(

(

(

( Experimenter.

( Professional Set Builder.
() Amateur Set Builder.

( ) Licensed Amateur.
(

(

(

(

(

(

(

I

(

-

} Station Operator.

) Radio Engineer.

) Laboratory Technician.

} Public Address Worker.

) Manufacturer’s Executive.

) Student.

)
am a:

} Subscriber (

} Newsstand reader,

I buy approximately $........... ...of radio
material a month. (Please answer with-
out exaggeration or not at all.)

(Please print name and address)

Name

Address PO

City
Avoid delay,

State
The catalogs and booklets
listed are now in stock and will be sent
promptly as long as the supply lasts.

Please Say That You Saw It in RADIO-CRAFT
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which can be adapted by anyone for lahoratory,
newspaper, police, airport and steamship use.

5. EtecTtrRAp 1933 VoLuMme CoNTRoL AND RE-
S1STOR CaTALoG. Contains 12 pages of data on
Electrad standard and replacement volume con-
trols. Truvolt adjustable resistors, vitreous wire-
wound fixed and adjustable resistors and volt-
aywe dividers. precision wire-wound non-inductive
resistors, eenter-tapped filament resistors. high-
quality attenuators, power (50- and 150-watt)
rheostats and other Electrad resistor specialties.

23.  Ly~ncH Noise-REPUCING ANTENNA Sys-
TeMs.  Complete descriptions and instructions
issued by Arthur H. Lynch, Inec., for making all
kinds of antennas for broadeast and short wave
reception, with a special supplement covering
Ham Antenna Design for transmitting as well as
receiving on all the amateur bands, including the
ultra-high frequencies.

26, LyNcH Auto Ramo ANTENNAS, FILTERS
AND Noisk Surpressors. This folder describes
a complcte line of Lynch antennas, filters and
ignition noise suppressors designed for auto
radio installations. The antenna system is of
the under-the-car type for easy installation, It
includes data on Hi-Gain matched-impedance
transmission lines which make the under-car an-
t-nna highly desirable for use with the new
“Turret-top” cars.

28. LyncH SuUrer-FILTASTATS For AuTo Rabpio
INSTALLATIONS. Describes and illustrates, with
instructions for using, the new Lynch Super-
Filtastats which do away with the need for sup-
pressors in auto radio installations, giving bet-
ter performance in operaticn for both the car
and radio set.

34, SErvicE Max's 1935 ELECTRAD REePLACE-
MENT VorUme CoNTROL GUIDE. A 52-pase vest-
pocket size booklet containing a revised, en-
Iargzed and comblete list, in alphabetical order,
of ail old and new reccivers showing model num-
ber. value of control in ohms and a recommended
Electrad control for replacement purposes. Con-
tains specifications and volume-control circuits
for over 2,000 receiver models.

57. RiswoN MicrorHoNES AND How T0 Use
TiueM. Describes the prineibles and operating
characteristics of the Amperite velocity micro-
phones.  Also gives a diagram of an excellent
humless A.C. and battery-operated preamplifier.

65. SUPREME 1935 LiNE ofF TESTING INSTRU-
MENTS. A 20-page catalog which gives complete
information on the entire Supreme line of testing
instruments, including the new B6-in. Supreme
fan-shape meter, the new Model 333 De Luxe
and low-priced analyzers, the improved Maodel
85 tube tester, the Model 81 gscillator and the
Maodel 180 precision multi-wave signal generator,

86. A SurreME A.C.-D.C. TrsTER Wiicn CAN
re BUILT AT HoMe AT Low CosT. Gives complete
information about the Supreme B-in. fun-shape
meter, rectifier and resistor kit for the home
construction of an inexpensive A.C.-D,C. tester.

67. PRACTICAL MECHANICS OF Ranio SERvVICE.
Information, including cost, features and outline
of lessons of the Frank L, Sprayberry course in
Radio Servicing, and list of Sprayberry Data
Sheets for modernizing old radio equipment.

68. How To MOPERNIZE THE SUPREME 400-B.
This is Data Shect No. 4 of the Frank L, Spray-
berry series of data sheets on how to modernize
ohsolete test equipment and reccivers.

69. Cask RECOBDS 0F BROADCAST Recetven RE-
PAIRS. Gives plan, contents and price of the
Capitol Radio Research Laboratories' loose-leaf
case records of 1,500 service jobs showing how
actual troubles were corrected, Serves as a
ruide in correcting troubles in all types of re-
ceivers and power-supply units.

70. DATA SHEET ON BUILDING AN ANALYZER
ApapTER.  Compiled by the Capitol Radio Re-
search Laboratories to show Service Men how
any analyzer may be brought up to date: or
how tc build a complete, modern analyzer out of
spare parts and the use of only a multimeter.

{Continued on page 698)
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NEW WAYS TO SELL
P.A. EQUIPMENT

(Continued from page 650)

for MAY,

plane could reach a wide audi¢ence by traveling
over highways in the country districts where
innumerable motorists would be subjected to the
persuasive tones of well-written sules talks.
Another useful application which should prove
to he a profit-maker is the use of I''A. equip-

ment for ‘“rubberneck™ busses.
“Momentary” P.A. applications are numer-
ous. A time-delay relay controls the playing

time of speech and music reconls started upon
moentary ontact  (as arranzed within 2
drinkini-fountain handle. for instance). Thi
apnlication not limited to drinking foun-
tains, of course. Buildings. pasoline service
stutions, railroad
tations— these arc only a few of the possible
places where they may he installed,
A\t fairs. circuses and carnivals, the
will find yet another application of P.A. equip-
ment. Here the system s of inestimable vulue
in telling of the wonderful things to be seen
within the show—and the P.A. apparatus can
then serve the double purpose of aiding the
ring-master in presenting i1he performers anid
their acts.
Although
A,

cribs

is

barker

not a new idea, the applieation of
methaods to proteeting children in their
from the fear of Kidnaping is one which
can be used advantageously at this time hy I'. A,
men  to bolster their sales and installation
profits.  The amplifier, in this case, umplifies
any sound in the child's nursery and will warn
the parents—who may be several rooms away.
on another floor, or even outdoors—that the
child is erying, ill, or uneasy.

The P.A. field i3 mot reaching the saturation
noint hy any stretch of the imegination. 1T IS
A GROWING BUSINESS WHICH CAN RE
CULTIVATED INTO A STEADY AND Dk-
PENDABLE SOURCE OF INCOME. 17 A
LITTLE INGENUITY AND FORESIGHT ARE
AP LIED

2N

Above,

‘P.AL" in circus ballyhoo.

Below, "P.A."

helps mama watch baby.

REPRODUCER

PA
~ AMPLIFIER

19 3'S

stations, subway trains and

VARITONE

Patent Pending

The UTC VARITONE is a revelutionary audio device which permits full control of the frequency
response of any audio amplifier or receiver. Using this device, tone correction can be effected for
defects in acoustic conditions or overall audio response. It is also possible to produce new tonal
effects from phonograph recordings or radio reception and to bring back notes which would otherwise
be lost completely,

Radio sets of Mediocre or Average quality can be converted to High Fidelity standards with the
UTC VARITONE.

Hams and Short Wave Fans cannot afford to be without the YVARITONE for it makes possible the
ideal reception of essential voice frequencies as well as of CW. The YARITONE eliminates Static, Hetero-
dyne and other QRM effects in Short Wave Receivers,

THE YARITONE 1S AYAILASBLE IN THREE TYPES.

VT-1. This YARITONE is incorporated with a universal audio transformer. Two primaries are pro-
vided, One is suitable for working from a single or double button microphone, a low impedance
pickup, or a line; the other primary is designed to work out of the plate of a tube or from a high
impedance pickup. The secondary winding is centertapped and is equally suitable for working inte

one ol two grids.
$510 List Price $8.50

Net Price to Dealers or Hams
VT-2. The ¥T-2 is a varitone control unit, incorporated with an impedance matching device so that

it can be connected directly across a 200 or 500 ohm line, or low impedance pickup or mike, or in
shunt with the plate circuit of any triode or a high impedance pickup. The circuit is not changed
in any other way.
are not disturbed.

The VT-2 is solely an addition for tone correction. The original audio circuits

Net Price to Dealers or Hams 5360
List Price $4.00

¥T1-3. The VI3 is a complete self-contained unit which
does not use external control. The components are ad-
justed so that 10 db. equalization is effected at 80 and
7000 cycles. This unit is connected directly from plate to
8 plus of first audio triode. No other alteration is made.

Net Price to Dealers or Hams. . $3.00
List Price $5.00

Build yourself a VARITONE PA Amplifier with CON-
TROLLABLE High Fidelity features. It incorporates all
the newest improvements including A prime amplifica-
tion with 45 tubes. List price of complete transformer
tit including V¥T-1 VARITONE $39.00. MNet to dealers
23.40

United Transformer Corp. 266-R Canal S§t., New York, N. Y.
_ EXPORT DIVISION, 15 LAIGHT STREET, NEW YORK, N. Y.
=i g

SERVICE DEALERS! HERE'S BETTER BUSINESS!

National Union continues to bring you comnc!e modern shop
equipment free but now in addition, National Union tetls you how
to sv}l. Thousands of service dealers arc on the road to bigger
better business by selling under the National Union *Sign of
Ificieney ™. Join the crond ! Get details !

TR N
10 -

-«

NATIONAL
AUNION>
RADID TUBES
L GUARANTEED

National Union Radio Corp. of N, Y. RC-535

400 Madison Ave.. New York City
Todl e about the National Union plan for merchandis-
o i s e et ST o)

Get the boolilet “Merchandising Radio
Service” chock full of practical ideas,
The Scrvice ladustr’s guide hool: on

selling radio service. Another reason @ Name . ..o
National Union 1bes are sold by more 3 Address -
serviee men than any other make! :

t Gl 3 e bw g1 imion 3 State 3

Please Suy That You Svw It in Ravio-CrarT
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UNIVERSALLY POWERED
6VoltD.C.and 110 VoIt A.C.
52 WATT OUTPUT

RACK AND PANEL
P. A. AMPLIFIER

Designed by Leon J. Littmann

AMPLIFIER $99.50

: CHASSIS
(=]

NATE: SENSATIONAL zaypmce.s‘!

HIE.‘H FIDELITY | riGH QUALTY Il IMMENSE V UUR
Amunsn PA. AMPL!F'E PA AMFunsn » AMPLIT

Write for

Your Copy
of Our Com-
prehensive Radio
and P.A. Catalog No. 29

d

Entirely New From
Cover Lo Cover!

QSWATT 2A3
26WATT

162
e ?éia 50
29uTT 22 19g

36 WATT 2 2 5

BUY DIRECT FROM HE MANUFAGIIRER AND SAVE. BIG MONEY/]

CUAST-COAST RADIV CURP.

559-R SIXTH AVE.,NEW YORK, N.Y., U.S.A.

MONEY-MAKING WITH
THE ALL-STAR JUNIOR

(Cantined fram page 666)

to replace uny parts in the twelve sets 1 have
built so far. Only twe have attemipted to build
the sets themselves and, while they dJid pretty
| rood job:, they eulled me in to test the com-
| pleted receiver after they finished it. In ench
case | sold the idea of having a douhlet aerial
| installed for $135.00. besidex my service fec.

{ “Counting commissions. service fees, anib ac-
tunl labor charges. I've made abunt $160.00
extra the last month on this set! | know the
circuit 30 well now that 1 can put one together
in about twe hours.

"Fellows in the radio service mame
their sets to have me fix them up. Every one
which comes in has been tampered with and
knocked out of adjustment. If they don't hear
Australia the first time they tune in, they think
something is wrong and try to adiust the 1.F
coils without an oseillator. 1 have i GOOD os-
cillator. anl that’s all it takes to bring the

| =et inte aliznment.”

CHEKATUBE 15

s R e SRR e KL S

bring

RADIO-CRAFT
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A UNIVERSAL-TYPE 52-W.
RACK-AND-PANEL
AMPLIFIER

(Continued from page 660)

' THE PREAMPLIFIER

This unit illustrated in Fig. A (second panel
from the bottom) und diagrammed in Figz. 1 is
used enly for low-level devices such as ritbon
or dynamie microphones. ete.

The input transformer is bilaterally wound—
a constructional feature which provides for the
automatic cancellation of induced hum voltages
without interfering with the normul coupling
functions of the transfermer.

| THE SUPERHETERODYNE
| RADIO

For the distribution of radio programs our
svstem must naturally inelude a radie tuner
which ean be seen in Fig. A (top panel) and
its ecircuit studied in Fig. 1. It will be observed
thut o special triple-winding eoil (1.1) tunud
by two sections of the 4-mung condenser em-
ployed provides for preselection—a feature which
eliminates image-frequency responses and sup-
presses “repeat spots” while tuning.

THE PHONO-MOTOR
AND TURNTABLE

IF'or the reproduction of phonngraph record
programs. a phono. motor and phona. pickup
are included. ‘'I'he phono. motor is designed to
operate from either u G-volt storage battery or a
110 V. A.C. power line through a special pawer
supply svstem. Az in the cuse of the radio tuner

and preamplilier. changing from one mode of
operation to the other is simply a matter of
removing the phono. motor plug from one
socket and inserting it into another.
THE MONITOR SPEAKER

‘This unit. illustrated in Fig. A (bottom
panel), acts as an audible gauge for measuring

the output of the amplifier und adjusting the
master volume control to ¢nable the oncrator to
wintain any desired level at distantly loeated
sheakers regardless of the variations in levels
of the performers, or of the input devices used.
This speaker is permanently connccted to one
of the taps of the output transzformer without
any auxiliary volime econtrol connected to it.
If a separute volume control is necessitated
(only when full output of the amplifier brings

Fig. |
Circuit details—by panels. (An enlarged diagram is

available; send 10c in stamps to RADIO-CRAFT for
mailing costs.
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the volume of the monitor speaker up to an
uncomforiable level) it should be carefully cali-
brated. (If this is not done. it will he im-
pssible for the operator to gauge the output
level of remotely placed speakers.)

THE AMPLIFIER

Now we come to the most important unit of
ithe outfit—the 52-watt Amplifier. In selecting a
suituble amplifier for our rack and panel P. A.
system we kept the following thoumhts in mind.
(1) High power output, suitable for most P, A.
applications; (2) Fronowmy of operation, for
practical economical applications to sound trucks
and other storage battery {(or 110 V. A.C.
operated applications; (3) High gain so that
additional preamplification will not be necessary
for all ordinary applications: (4) High quality
output, for equaling the performance of ampli-
fiers selling at considerably hizher prices; (5)
Versatility of romtrol. to enable the mixing and
fading of two or more signals so that one may
be used as a backgZround for the other: (6)
Universal operating feature, to double the num-
ber of applications normally possible with con-
ventional type amplifiers which operate from
only 110 V. A.C. or from 6 V. D.C.

To meet the requirement for high power out-
put it was decided to utilize an amplifier cap-
able of delivering at least 52 watts of audio
power as this is sufficient to adequately cover
45.000 sguare feet of outdoor area or 18.000 to
25.000 people assembled indoors. By referring
again to Fig. 1, it will be noted that two out-
put channels are provided, cach utilizing two
533 in a push-push class B circuit.

Universal operation is of course made possible
by employing common power supply plug lead-
ing from the amplifier proper. and which may
be inserted into suitable sockets wired to their
respective 110 V. A.C. or ¢ V. D.C. power
supplies. The rack which houses all of these
I'.A. components measures 63x214x13 ins. deep.
It is finished in a black crystalline lustre which
presents a distinct professional appeurance.

LIST OF PARTS

One Coast to Coast rack and panel complete
with all shelves:

One Coast to Coast rack-panel superheteradyne
tuner:

One Coast to Coast 6 volt tuner power supply:

One Coust to Coast 110 volt A, C. tuner power
supply :

One Remington pheno. mator and pickup;

One Coast to Coast 110 V. A.C. phone. metor
power supply:

One Coast to Coast rack-panel dynamic monitor
speaker;

One Coast to Coast 110 V.
power supply:

One Coast to Coast rack-panel
amplifier :

One Coast to Coast 110 V.
power supply;

One Coast to Coast rack-panel 52 watt univer-
sal amplifier:

One Coast to Coast 110 V, A.C. amplifier power
supply:

Two Coast to Coast 6
supplies.

A.C. speaker field

high-wain pre-

A.C. preamplifier

volt amplifier power

Amplifier Parts List

Ore Remingtion balanced inbut transformer;
One Remington driver transfornier:

Two Remington output transformers:

Two Remington 100 ohm filter chokes:

One Remington 350 ohm filter choke:

Two Solar dual 8 mf. eleetrolytie condensers:
One Solar 4 mf. 25 V. electrolytic condenser:
One Solar .02 mf. 200 V. paper condenser;
One Solar .25-mf. 400 V. paper condenser:
Two .5-meg, “L"™ pad controls;

One .5-mex. potentiometer;

One Centralab 500 ohm. 2 watt resistor:
One Centralab 2000 ohm, 1 watt resistor;
One Centralab 25.000 ohm. 1 watt resistor;
Two Centralab 30.000 ochm, 1 watt resistors:
One Centralab 50.000 ohm. 1 watt resistor;
One Centralab .l-meg.. 1 watt resistor:

Two Centralab .25-meg.. 1 watt resistor:
One Centralab 1 meg., 1 watt resistor:

One Coast to Coast drilled and stamped chassis:
One assoriment of necessary hardware. sockets,
shields, wire, solder, ete.;
One set of wiring diagrams,

operating instructions.

blueprints and
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"CRYSTAL MIKES" AND
AMPLIFIERS

{Continued from page 663)

also be shielded as well as the lead to the grid
of the tube. This shielding is of vast importance.
If well Jdone. no noise will be introduced into the
srid and consequently not amplifed.

The frequency response of the erystal micro-
phone depends a great deal on the rexistor RI1.
Five mexzohms is the correct value and a wood
one to stick to. A good 1/5-watt carbon re-
gistor is small and easily shielded in a small
piece of brass tubing. A lower value of R1
will reduce the low-frequency response.

The output level from this amplifier will be
considerably above carbon microphone level. Us-
in the crystal mike and 20 ft. of low-capacity
microphone cable. the output at full gzain will
be approximately zero level.

A NEW TYPE CRYSTAL
MICROPHONE

A totally pew tiype erystal microphone has
just been announced. as shown at the right
in the photozraph. which employs principles
entirely diffcrent from anything previcusly used.
Instead of a single diaphragm. this unit em-
ploys several crystals and a multiplicity of dia-
phragms, two for each crystal. The crystals
which are of the rochelle salt type are connected
in a series-parallel arrangement, the series
scheme for the purpose of raising the voltare
outbut from the unit and the parallel arrangse-
ment to raise the over-all capacity of the unit.
The diaphragms are less than half the size 0¥ a
postage stamp. This construection places dia-
phragin resonance outside the audio band.

As the crystal itsell acts as a condenser. the
impedance rises at low frequencies. permitling
the construction of a microphone without a
low-frequency cutoff. The entire unit is flat
within 4 db, from 50 to 10.000 cycles :—these
are conservative figures. The miicrophone has
nondirectional qualities and is not at all sen-
sitive to physical shock. Output level is—704db.

CENTRALIZED SOUND
FOR SCHOOLS

(Continved from page 661)

tion or the student body in many cases is
raizing funds to acquire such a sound system.

The eclaborate two-channel system ahown
here and costing several thousands of dollars
was purchased from funds raised by the atu-
dent body in a large high school.

Due to the varying size of school buildings,
tchool officiale and dealers have been unable to
obtain information on systems with a flexibility
to meet the varying conditions encountered.
RAp1o-CrAFT bulletin No. 709 supplies this in-
formation for systems covering 10, 20, 30. 40,
50, 60, 70, and 80 rooms—write for your copy
of this interesting free booklet.

The school sound system is a popular topic
of discussion at all educational meetings and
conventions and there is little doubt that
every school will be eauipped with such a
system within a short time. It would be
impossible to find any other school appliance
so popular with teachers and students alike
that they will take the initiative to raize funds
for such a system without the aid of public
Junds!

School-type permanent magnet speaker.

Please Say That You Saw It in RADIO-CRAFT
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“You bet I got my
10¢c worth”

« . . thousands of serr-
icenten bave sent for
this valuable book . . . +

GET YOUR COPY FOR 10z

**Yes, sir, this book has been worth money to
me. It just cost me a dime, but that was sure
10c well spent! [ never saw a book crammed
with so much useful information for radie men.””

Yes, and 34.000 other service men feel the same
wiay. We wish you could read some of the let-
ters we've received, Men in California. Texas,
New York write in and tell us that this handy
scrvice manual has actually put money in their
pockets.

It's got the latest dara on all tubes, including
types 15, 18, 255, 25Y'S, 2Z2, 46B1 and 182B.
104 pages filled with information that tzkes the
guess work out of tube application!

Don't wait! Send for this pocket manual toe
day. It will help you recognize tube and set
| troubles and mast important, show you how to
solve these problems. It's yours for 10c in
| stamps'!

YOURS! for 10c in STAMPS

HYGRADE SYLVANIA CORPORATION

Makers of
SYLVANIA TUBES
HYGRADE LAMPS

ELECTRONIC PRODUCTS
| © 1 s corp.. 1933

Factories
ST. MARY'S, PA.
EMPORIUM, PA.
SALEM, MASS.

! THE SET-TESTED RADIO TUBE

10c-TECHNICAL MANUAL-10c

Hygrade Sylvanla Corporation,
Emporium. Pennsylvania. (B-22)

Tlease gsenl me the new Nylvania Technical Manual
I caclose 10 cents jn stamps.

Name ..

Address ...

City .. Stale.
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Now—a high-powered—

ERailioil;gi—n_eering_
Library

—eapecially selected by radio specialists of
McGrawe-1lill publications

=—t0 gire most completa, dependable corverage
uf facta needed by all whose fields are grounded
on radio fundamentais

—availallde at a special price and terms.

theot ¥, mit=

'I'!u-vu- books cover circult phehomena, tube
. i.’llm-

measirements. stiltjects—glve sber

are books of recognize sinun it the llteralurv
books you will refer to und be referred to often. If You are
i. ctiral designer, researcher of engineer in #ny fleld l
vised on Tadio. you want these bovk< for the help they
give in hundreds of problems throughout (he whole field
of radiv englneering.

§ volumes, 2981 pages, 2000 illustrations

1. Everitt’s COMMUNICATION ENGINEER-
ING

2. Terman’s RADIO ENGINEERING

3. Chaffee’s THEURY OF THERMIONIC
VACUUM TURB

4. Hund’s HIGH PREQUENC\ MEASURE- |
MENTS

Ll

. Henney's RADIO ENGINEERING HAND-
BOOK

10 days’ examlnation. Snpecial price. \lomhl) payments.
$26.00 worth of bLooks «0st You only $23.50 under this
ofter.  Adid these stundard works to your library now; pay
small monihly installments. while you use the hooks.

SEND THIS ON-APPROVAL COUPON

McGraw-Hill Book Co., Inc.
330 W. 42nd St., Ncw \'orlt. N. Y.

I
B0 8 pand. or Tetarn boo i W
wpsanied by reinitisnce bl fret 1netulls I

Ashidzenn. I
Can sud Btate. .. Sao00a0 |
|

Punitinn
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'---------—————————J

| conans

MEN WANTED--SELL RADIOS
SPARE TIME--BIG PROFITS

Sfnce 1021 T have sold radios through teained raldlo men.
Not the tyjo- of ““prive cutting™ radios generally sold in
stores bt radies of & quality whivh only radio en can
aphiviiate,
I need more men in my organizativn, men who actually
Iu-(-nu-e ne other conld ever soll iy
ey are the o . o evenings,
radies which will sell . , . with a simple

demenstration.

F s uarintee that any elghi-vear-ofd rhlld can actually
tune in the Earobean stutious ol my 1
one thing to tune in Loadon
them in as o o . €8sy as any Tocal and . .

with real

. 5 tube super at $168.95 with

1 mike ali sizes, a .
10 K¢* selectisity to 12 tube radlos in cablnets of 1%
ineh solld walnat. My e i< complete, 2 1ol air all
(L0 , 4 volt no 1T batteries, 32 volt, amd in A

ive to twelve tubes aml all of a quxhly you can sell
amlb .. make friends,

Complete Aute Radio . . $17.95

Hepe 18 a rudio which sercive men can make a real profit

. . . ensy to Insiall easy to <epvice.  Five tubes |
. three pang condenser . . . god tone . . Lrenole oon-
. c¢an furnish plates for «dash mounting . . . &
radio you ean setl and reconnuend.

1 l(l'lm\ the radio service man’s problem.  There is real
nmm\ 1o Ire made if . . . you Ret lined up right, but it
r will be with the regtlar Toies on whieh prives are
re you least expect, My prices are

n\hul g
vever cut,

+ . Just where

Renal fur fine illustrated literature amd price Mst. You'll
find both very interesting . . . write ticlay,
1. MATHESON BELL
Incorporated )
Dept, C, 308 W. Randeiph St. Chicage

NEW HI-LOW
SILVER ETCHED, METAL
VAN DIAL, Ne. 3X

with low rance taken @cross meler tepminals of a oo
ol intermal resistance meter. N has the regulation
yoltage and milliammeter seale for Mexlels 301 and Kx.
Order through your dealer
D. L_ VAN LEUVEN
410 East 15th St., New York, N. Y.
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A VERSATILE PORTABLE pes el
Operating  Operaling No. of Gai (fofwc:
N L .
P.A. AM PLIF'ER Conihinaliona ;’ou‘cr ¢ Stages ,(;.!;." 1‘:'5‘!‘3
(Continued from page 664) i “g “5 RE -{ s 1
rarily install. or hastily set up a I.A. system. 3 6 V. D.C. 3 55 2"
By housing in this one compact carrying case a 4 110 V. A.C. 3 = a5
veloeity (ribbon) microphone, a universal input i3 6 V. D.C. 4 91 121
control panel, a combined preamplifier, voltage & 110 V. A 4 1 127,
amplifier, and power amplifier, universal power : “g ¥ Rs “: 23 2§
supplies, two dynamic speakers, and ull neces- 9 ¢ V' D'(:. 5 ]:,3 ?E'--
sary extension cables, the owner has before him 10 116 V. A 5 123 1215
a complete P.A. system that will undoubtedly 11 6 V. D.C. 5 126 a5
surmount any emergency encountercd in the 12 110 V. A.C. 5 126 25
P.A. field. 8, Economy of operation by utilizing
two separate output transformers, the entire 25 TABLE II
watts output of the entire system is divided into Appror. Approx.
two output channels. When less than 1214 Gain Gain
output js required, one of the channels (N Input Approx. To Bring To Brirna
muy be dixconnected with a Subsequent saving Device Z‘f'”r"' L',"f,[ ‘Tvo I",",'"’,T"
of operating power (27 watts). Approximately  Ribbon Mike.. ... —;!;’flb _;_‘12"'2 db. _+'_iolrl, dh
48 watts are consumed with single channel (12':  Condenser Mik —85db, +118db. 4121 db,
watlt output) operation, and 75 watts required Dynamic Mike. —80db. 4113 db. +116.4L,
for dual channel (25 watt output) use. (Power Crystal Mike ... —57Tdb. + 90db. + 43db.
consumption practically the same with both the l?ouble-Bu_tton
110 volt A.C. and the 6 volt D.C. power up. Carbon Mike ... —30db. 4 63dh 4 66 D
lies.} 9. Low cost was a predominating factor Crystal Pickup... —17 .+ ".0 a9 GRd
LG Magnetic Pickup. — 9db. + 42db. + 45db.

in the design of this system.

Hum has been practically eliminated from the
ampifier by adhering to approved wiring pro-
cedure, correct placement of stray electromag-
netic ficld producing units, and the complete
and thorough shielding of both input trans-
farmers in thick high-permalloy castings. Of
course, special hum cancelling input transferm-
ers ure employed. These units are wound in
two symmetrical primary and sccondary sections
and phased in such a manner that all cxternally
induced voltages are 180 degrees out of phase
in both primaries and seeondaries—a condition
which causes complete cancellation, althoush the
primaries continue to induce input voltages
tfrom microphones, phono. pickups, etc.) into
the secondaries in proper phase relation for sub-
seuent impression upon the grids of the input
tubues.

In order to place into the hands of P.A. men
an amplifier of unlimited utility it was decided
to include a combined hixh- and low-frequeney
attenuater which does not affeet the reprodue-
tion when set in the neutral {midway1 position,
bhut cun be so adjusted to cut off hirh frequencies
ifor elimination of otherwise unavoidable audio
feedbuek) or remove low frequencies as extrane-
ous hum or other disturbances.

In order to bLring the gain of the amplifier
within the operating scope of the input device

| used, two double-throw switches {Swl and Sw2)

are provided to furnish gains of 72 to 75 db.. 41
and 123 to 126 db.., by placing three.
four., or five stage: nto the amplifier cireuit
ruspectively,  Chart Il shows the approximate
level of various output devices as well as the
amplifier gain required to bring their output up
to 121, or 25 watts.

As will be noted, two universal output trans-
formers are provided for ecoupling additional
speakers to the amplifier. As many as 50
magnetic speakers may be connected to the out-
put terminals if an unusually difficult sound
distribution problem presents itself.

A high-quality amplifier for use with any type of
microphone on the market.
(An enlarged diagram is available from Ramo-

LIST OF PARTS

Two Columbia balanced input transformers;
One Columbia class B driver transformer
Two Columbia universal output transzformers:
One Columbia power transformer:

Three Columbia filter chokes:

One Columbia dynamotor;

One Columbia tone control:

One Solar triple 8 mf., 500 V. condenser:

One Solar dual 4 mf., 500 V. condenser;

One Solar single 8 mf., 400 V. condenser;
One Solar 50 mf., 25 V. condenser:
'I'hree Solar 25 mf., 25 V. condensers;
Four Solar .25-mf.. 400 V. condensers;
Two Centralab 500 ohm resistors;

Two Centralab 3,000 chm resistors;

One Ohmite 10,000 ohms, 10 W,, resistor;
Iive Centralab 25,000 ohm resistors ;

Feaur Centralab 50,000 ohm resistors;

QOne Centralab .13-meg, resistor;

Two Centralal .5-meg. resistors:

One Centralab 2 meg. resistar:

One Centralab 5 meg. resistor:

Two .5-meg. 1.7 pads:

One 25,000 potentiometer :

One complete kit of switcher, socket=.
terminal strips, chassiz, and hardwares
One set of wiring diagrams, instructions

pictorial layout.

fuses,

and

Accessories

One set of tubes (6-6A6x, 1-83);
One carrying ciase;

One velocity (ribbon) microphone ;
Two 1l-inch dynamic speakers:
One A.C. field exciter;

{ne microphone stand;

One 100 ft, speaker extension c¢able;
One 50 ft. microphone cable.

Additional Optional Equipment

One portable phono. motor and crystal pickup;
One double-button microphone:
One crystal microphone;

CRAFT. Send 10¢ in stamps to cover mailing Two 1l-inch dynamic speakers (in one two-sce-
costs. ) tion case).
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RADIO-CRAFT

VARIABLE-FIDELITY
A.F. TRANSFORMERS

(Continued frone page 6hi)

trated in Fig, 1, It is readily apparent from
its curve that both the low und high frequen-
cics are entirely lackingz, particularly when
we compare this with the hirh-fidelity re-
ceiver curve shown in the same figure.

THE TONE-CONTROL
TRANSFORMER

Quite recently a new method of equalization,
which is comparatively inexpensive, has heen
devoloped. The principle of operation of this
type of equalizer is termed “‘varitune econtrol.”

If we take an interstage transformer as in
FFig. 2C and place a tertiary (third) winding
on it, shunting this tertiary winding with a
resistor and condenser connected in series, it
wives us the same effect as that indicated in
Fiz. 2, at A and B, due to the reflected action
of the transformer. Similarly, a tertiary
winding can be used with a reactance and
resistance across the secondary to equalize the
high frequencies.

However, audio transformers have inher-
ently a certain leakage flux which results in
what i« technically termed “leakage reaect-
ance.”" Therefore, if we arrange a tertiary
winding 86 that the leakawe fux between it
#nd the primary winding is hirh, the leakage
reactance which is effected has the same
effect as an external reactance. This means
that the reactance L1 shown in Fig. 2C can
actually he obtained in the transformer struc-
ture without the use of an external coil.  This
lenkage reactunce may further he angmented
by the use of an additional external reactance.
If a reactance and a condenser are connected
in series, and then in turn ghunted across an
amplifier circuit, the impedance of thesc series-
connected units is very low at a frequency at
which they resonate. Consequently. a con-
sidernble shunting of power is ohtained at
the resonant frequency but not very much at
the other frequencies. A particular range of
frequencies, thercfore, can he depressed with
reference to both lower and higher frequencies.

The amount of equalization obtainahle in
the above contrel circuits can be controlled
through a very wide range hy the use of a
series variable resistor. Fix. 4 illustrates a
complete amplifier using this type of control
incorporated with the input transformer. This
input transformer is universal in character.

1935

With the control circuit as ahown in Fig.
4, the control potentiometer when set at one
end will equalize the high frequencies as in
Fig. 3A: when set at the other end, it wil}
equaltize the low freguencies as shown in Fig.
313, If the bridgingr connector front one side
of the high winding to terminal 3 is changed
to terminal 4, the potentiometer arm as it
bridees one end will sive the frequency re-
sponse of Fig, 3C in which both the hizh- and
low-frequency responses are augmented. This
Iatter connection isx most desirable for im-
proving radio reeciver aud amplifier fidelity.
The curve of Fig, 3D, which is also obtain-
able, is of great interest to the amateur
operator and the DX fan.  With resistance
cut out completely, a sharp. sinZle-frequency
filter is effected which climinates practically
all frequencies but 00O cycles. This is ideal
for the reception of code using a 1000-cycle
note, asx voice, heterodyne. and other disturb-
anees are climinated.  This sharp 1000-cycle
cireuit is also useful with A.C. bridges for the
climination of harmonics in the ontput,

If some resistance is added to the control
¢ircuit shown in Fig. 3D, the frequency range
can be reduced to any Jdegree of fidelity de-
sired. This means that when a DX fan is
trying to get distanee and static whistles and
other noises are bothering him, he can reduce
the fidelity to the point where these interfer-
ing sounds are climinated and just the essen-
tinl frequencies for intellikible =peech can be
retained, Much preater intelligibility and
accuraey of reception are possihie.

The amplifier shown in Fig. 4 is standard
in its #eneral nature.  The “variable fux”
audio transformer operates into a single 57
which is used as a triode. This is, ia turn, re-
sistance-capucity coupled to another 57 triode
which iz coapled ta two 45 tubes operated
self-bins in A prime.  The available power
output is 10 watts und the over-all gain ap-
proximately 75 db, with ne egualization. As
previously stated, most phonograph records,
microphones and some hroadeast stations are
not a3 yct up to true high fulelity standards.
The use of the caualization provided on the
amplifier of Fig, 4 brings a veritable new life
to these sound sources.

1f an ordinary phonograph reeord iz equal-
ized at both the high and low end, the
castanets and eyvmbals and French horns which
are rarely heard in their true form will come
out in their actual brilliance of tone. This
unit is an excellent device for the Service
Man, for whom this system effeetz an oppore
tunity to modernize present radio receivers.
amplifiers, and phonozraph  combinations,
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Rlotess e
SIMPLEST SET TESTER
Yo" Devited”

ORE and more, professional

service men are turning to
the Readrite No. 710 Tester, be-
cause it incorporates many advanced
features and enables them to quickly
and accurately test all types of
radios, both new and old. It easily
handles the most advanced circuits
and newest tubes. This very prac-
tical 3-meter set tester is equipped
with a selecter switch which makes
it easy to check all tube circuits by
plugging directly into the receiving
set sockets.
The selector switch connects all D.C.
circuits to the D.C. Voltmeter. Jacks
are used to make connections for indi-
vidual ranges of the different meters.
Simultaneous readings of plate voltage,
plate current, and heater voltage, can
be made. 414 Volt battery is fur-
nished for continuity and resistance test-
ing. This unit is furnished with com-
plete instructions and charts for both
capacity and resistance tests. The D.C.
voltmeter reads 0-20-60-300-600 volts—
A.C. voltmeter 0-10-140-700 and the
D.C. milliammeter 0-15-150.

At Your Jobber

No. 710—Dealer’s net price.ee ... $16.50
No. 712--Same as No. 710 but equipped with
a Triplett D.C. Volt-Ohmmeter, 0-15-60-
300-600 volts with 1000 ohmns resistance per
volt. and 300.000 ohms direct reading scale
when used with 4‘/3 volt bauery Dealer’s
net price.. oo . $22.20

READRITE METER WORKS
150 College Avenue Blufiton, Ohio

MAIL COUPON FOR CATALOG!

r—————————————-—-—-——q

READRITE METER WORKS,

| 150 College Ave., Bluffton, Ohio :
| Send mea catalog on Readrite Instruments. |
! I
: Name... . ... e ]
1 |
' Street . R . |
' |
| 1
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PORTABLE SOUND SYSTEMS

ELECTRO DYMAMIC UNITS
CARBON MICROPHONES

AMPLIFIER

4 5% & & FT. ALL ALUMINUM

TRUMPETS
FIELD EXCITERS
l AIR COLUMN HORMS

LOW AND HIGH FREQUENCY
| UNITS FOR WIDE RANGE
THEATRE USE

ACCEPT OUR
5 Day |
FREE
TRIAL

You can try any
ToledoP.A.Equipment you need Sdays
under any and all conditions absolutely
without cost or obligation. Accept this
challengetoduplicateToledo'samazing
performance and absolute dependabili-
ty at any price. Write for folder giving
complete details of free trial offer,
prices and descriptionsof Toledo's sen-
sational, advanced 1935 equipment.

TOLEBO SOUND EQUIPMENT LABORATORIES
Formerly Bud Speaker Co.

1148 JACKSON STREET o TOLEDO, OHIO, U.S.A. I

SERVICEMEN!
Step Ahead of thie rank and file—

with “CASE RECORDS
of BROADCAST
RECEIVER REPAIRS”

@ ADD 10, 000 Heurs te your

cxpenenee
.E MINATE GUESS.

RK iN YOUR SERV.
|c NG!

e DON'T__PUZZLE YOUR
PROFITS AWAY|

Your work Is already dono and
recotded far 3on in TCARE
RECORDS This  fx12”
loose-lcaf binder conlains 1,500
alphabedleally and puner Vally
arranged CCASE KECORDS’

of =L Fi CON-
T'LETED !

RIECORD  tells all
repair.. SUPPLEMENTED l)l .\Iﬂ B
year. LO8 recefver makes , . . 3,00 nunlels.
. .« the FASTEST Teimque known to the T'refessiont

First Supplement NOW READY!

Bend cash pow amd receive lsi &
RECORDS” and our DATA SHE
AN ANALYZER ADAPTER" FREE

Refund on return of Manual within 10 days.

CAPITOL RADIO RESEARCH LABDRATOR!ES. INC.
1503 21st Street, N.W., H. K. Bradfiord,
D.C. President

Eudy CASE

lement with "C"ASE
on “BITLDING

Washingten,

WET AND DRT ELECTROLYTIC
PFAPER AMD MICA COMDINSIRS

OF EXTREMELY
COMPACT TYPES
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A MODERN PICTURE
OF TELEVISION

{(Continued from page 673)

tisers has indicated that between 7:00 p.m. and
10:00 p.m., the radio audience is 0.4 per cent
of the totul. To reach a really preat audience
for the chief parts of the televigion program.
only 1,000 hours yearly are therefore necessary.

MOVIES VS. TELEVISION?

If we wuote a recent interview by Dr. Golid-
smith who stated that about 8§00 onc-hour mo-
pictures a year are made (features and
shorts). anil if only 50 per cent of the pictures
are available for television hroadeasts, a daily
program of more than one hour could be covered
only by showing brand new films,

There are now some very inferesting imdustrial
shorts available, for example the fumous Ford
picture. “Rhapsody in Steel” and many similar
ones. which will fimil much applanse.

An inmipertant part of the televicion propram
can be lectures given by scientists and famous
travelers, cte.. who could use pictures or dia-
grams to expliain a certain point of their lecture,
Interesting parts of the sgreat museum collee-
tions could be shown and explained over the
television tran-mitter without too great expense.
There are, further, thousands of excellent pic-
tures made in recent yvears which conld not be
shown asgain in movie theaters without protests
but would find great interest by people during
the Iute afternoen hours, to extend the programs.

The movie theater owners will, of course, have
ohjections to sueh a television program. It is
well known how mueh objeetion the prhonograph
industry showed against radio broaleasting, and
how they afterwards made an excellent business
of advertising obtained through playing their
records over the radio, Television pives the
movie theater owner a chance to c¢nlarge the
theater's awlience by showing previews in rome
enlarged form, It seems, therefore, that tele-
vision is not a danger for the movie indu-try
but, by means of certain apreements, a valuable
help to put hundreds of uncmployed artists to
work, through manufacturing of  industrial
chorts which in future will probably be much in
demand,

WHEN WILL
TELEVISION START?

There are two ditfercnt opinions anmong ex-
perts. One ix wishing to make television avail-
able to all the people at once, hecause otherwise
the raddio business will be killed in those cities

tion

| anticipating the coming of television service al-

ready in use elsewhere. The other believes the
time is only ripe to begin broadeasting television
pictures in a few larye citics, and some experi-
ence shoull be colleeted before starting to build
(with the expense of about 10 million dellars)
the profected television station network coneist-
ing of %0 transmitters to be erected all over the
country. But right now no private capital is
availuble for this project and the nepotiations
to obtain Federal funds for it have net shown
the slighte-t progress, However, it is not un-
thinkable that the negotiations will be success-
ful,

For the past few weeks there has heen mnch
talk about “wired television.” By this is not
meant the direet connection between the ditfer-
ent  television transmitters, but a  television
broadeast direet through normal telephone lines
into the houses of the radio listeners, The entire
projeet indicates a remarkable lack of knowledre
about the principles of television technique, and
ne attention should be paid to such a complicated
project, because it is well known that tele n,
with its broad frequency band, cannot be trans-
mitted over normal telephone lines withoul great
expense.®

Another question often mixed up with the
above-touched project is the layout of a line net-
work of speeinl desizn to conneet the different

television transmitlers, Also this prajeet is
technically not so simple as it seems at first

glance, and it is not surprising that the cost for
such a network has been estimated at about 40
miltion dollars.
Television is as mueh a technical problem as
@ financial one. as thoar conclusions indicate, 0a
However, while there is no doubt thiat a great
many important technical questions have ta be

TP 1=N WA ((lved before starting with actual transmissions,
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The 180-line definition of a cartoon movie.

il seems that at least a small beginning with

television broadeasts could be accomplished in
thix year if the financial question could be
setiled.

*coaxial transmission line”—
1935, page 5R3I—would re-
for installation if anything
service could be  furnished.

*{Even the new
Ramo-CrarT, April
quire i long time
like nation-wide
Editor)

(**Sce "What About Television?”,
CRAFT. Febrnary 1934 —FEd.)
{1y (The "Latest in

CRAFT, December 1934.)

(2) (A cathode-ray television system is de-
seribed in the article, ""The New Ciathode-1Ray
Television Tubes.” Ramo-CRAFT. Octoher 1933.}

Ramo-

Television,” Ramo-

(3) (&ee “Television in  Eurepe.” Rapi-
CRAFT, J-Inll‘ll“} 1935.)
(1) (See “Radio  Pietorial,””  Rabpto-Crart,

October 1934.)

Above, A modern disc scanner used at WéXH

Below, Interior of cathode.ray receiver. (R.C.A.)

'CATHODE-RAY TUBE MOUNTINU -
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THE GROWTH OF
"PUBLIC ADDRESS"

(Continued from page 654)

for MAY, |

peared, there was the usual amount of scoffing
which comes when anything new is introduced
and there were publications that even went so
far as to exert their power to kill sound in thea-
tres by writing articles of how objectionable
it was., Theatre-owners who were bitter about
sound had signs hung in front of their theatres
stating, “Silent Pictures Only.” But all this
propaganda could not stop progress,

It wasn’t long before sound was recognized
as a necessity for any building in which speeches
were to be made. So all the large auditoriums
beran to be equipped with sound,

It is rather Jifficult to nention the different
stages of sound from then on. because people
gencrally were becoming aware of the many
ditferent uses for sound installation, The rapid
development in the improvement of sound helped
to increase its many uses.

Sound trucks appeared on the streets in such
quantities that some cities were forced to pass
laws prohibiting them from broadcasting except
at certain times during the day.

Some idea of the tremendous advancement
in sound can be realized when you consider that
it is possible today, with a battery of six or
more speakers at one end of a large stadium.
to broadeast football announcements during the
wame which tell exactly what the players are
doing, so that these announcements can be
easily understood by everyone in the stadium,
even though there are 80.000 or more people
present.

Have you attended any large dance lately,
where dynamie reproducers were not used to
amplify the orchestra? I am sure you have
not. There is hardly a well-known dance or-
chestra today which has not sound eqguipment
for amplifying its music when playving in goud-
sized dance halls. Or if it has not this eauip-
ment, its program is reinforced by a rented
P.A. system.

Therc are so many uses for sound today that
it would be impossible to name them all. DBut
a few are being listed, just to Rive you some
idea of the tremendous advancement in sound
during the last few years.

Now as to the future of sound, I am eure
any one at all familiar with this business will
agree that the surface hasn’t even heen scratched.
{ am going to cite just one opportunity for
sound installations., which, in itself, will be
much larger than anything we have seen so
far. Today, there are quite a number of edu-
cational programs being broadeast over differ-
cent networks, but we all know that it will only
bhe a short time before steps are taken by the
United States Government to see that educa-
tivnal programs are broadeast at certain timea
during the day. so that all schools eduipped
with sound will be able to take advantage of
them. The air classes in schools throughout
the country will be conducted by our most ahle
professors. Think of this tremendous advance
and what a great help it will be to the students,
e pecially in the rural schools.

It is easy to imagine what will happen when
the schools wake up to the fact that they must
have sound in order to even he considered first
c.ass. The scramhle by the theatre-owners for
sound will be simply “a drop in the bucket”
and many industries will again start working
uvertime!

Editorial Note: Further details in analysis of
the "sound” ficld may assist the average reader
to maore fully realize just where public address
fits into the mosaic of the pattern we call Radio.

Public-address systems have undergone a phe-
nomenal chanye in the last 5 years. Micro-
phones, amplifiers, and reproducers have heen
vastly improved; the manner of assembling
these major components has been in a continual
state of flux.

" Believe it or not”—with the possible exception
of the 845 not a single tube wutilized for public-
addregs work 1wasg deaigned esperially for this
arreice—they were all engineered for use in the
audio system of radio receivers! The Jist of
“radio’” tubes used in the P.A, field is now
quite extensive.

Circuits have contrihuted greatly to P.A. de-
velopment—such arranzements as class I3 and A
prime fixed-bias circuits, and “universal'" power
supply are examples,

935

TABLE |
101 APPLICATIONS OF PUBLIC
ADDRESS EQUIPMENT

(Continucd from page 654)

46. System to supply chimes from recordings
instead of using bells.

47. Portahle system to be used during patri-
otie ceremonies.

48. System installed in cemetery chapels,
In Theatres

19. System to supply organ music.

50, Special system to supply sound effects.

31, Ordinary P.A. for stage singers, ete.

32. Music system in lobbies.

33. Music system to accompany silent movies.

51. Attachments to allow proprietor. organ-
ist, etc., to talk over the talkie apparatus.

55, L.ow-level paging systems for patrons
which would not interfere with program.
On Boats

56. Paging system for guests.

57. Amplification for dance orchestra.

58. Amplification to ballyhoo along shores.

59. Centralized radio in staterooms.

60. Music system for dining rooms. ete.

61. On Loats or on docks. system to direct
loading and unleading of freight.

62. System to supply music for dancing on
smaller boats.

63. P.A. to direct crews on large shipa.

64. P.A. for instruction on training ships.

65. In showhoats special systems as previ-
ously indicated.
At Filling Seations

66. Music aystem for ballyhoo.
In Corn (kernels, on a pumbered sgnare)

(Cames,

67. System to call numbers.

68. Music and speech aystem for ballyhoo.
For Cook Haouses and Other Coacessionaires

69. Ballyhoo.
In Circuses and Side-shoes

70. For bhallyhoo at gate.

71. P.A. for announcer in main top.

72, P.A. for educational talk in menagerie
tent.

73. Sound truck to ballyhoo territory.

74. Amplified music system to accompany acts
and take place of band.

75. Ballyhoo at side-shows.

76. Centralized P.A. system with stations at
various freaks and novelties.
Carnivats and Fairs

77. Rallyhoo at gate.

78. Sound truck to bhallyhoo territory.

79. System to amplify program to grand-
stand and to adjoining buildings.

80. Sound truck ballyhoo.

81. System to supply entire musical program.

82, System to bring important speeches over
radio or telephone wires.

83. System to supply music in
building. ete.

84. P.A. to amplify livestock judging, etc.,
in judging lots or in livestock buildings.
Tent Shares

85. Portable system te ballyhoo in front of
tent or auditorium.

86. Portable system for tent or audiiorium.

87. Music system for special acts.

exhibition

Commercial Clubs

88. Sy«tem to supply music at
rinks sponsored by clubs.

89. P.A. for festivals, etc.. sponsored ty com-
mercial clubs.

90. System for paging and music within club-
rooms.

ice-skating

Armerican Legion Posts aned V. F. W Pasts

91. P.A. to amplify sponsored program events.

92. P.A. for music at sponsored skating rinks.

93. Permanent installations at fairgrounds
and amusement buildings which they lease.
Cammercial Ico-Skating Rinks

94. To supply music.

95. To amplify band music at far ends.

96. P.A. for announcement of hockey players'
names, decisions, scores of other games. etz,
Roller-Skatiag Rinks

97. To supply music.

98. To amplify hand music at necessary spots
throughout rink.

Baxeball Parks

99. P.A. system to announce scores of other
games, explain decisions, ete.

160. Music system for entertainment between
mnings.

Local Entertainment Committoes

10l. Fake broadcast systems to be leased by

local dealer.
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FACTORY SEALED!

' TO GUARANTEE LABORATORY QUALITY

More than 95 minute pieces of wire. metal and
chemicals are processed with microscoplc ac-
curacy In the assemblage of a Raytheon Tube.

4-Pillar support anchors these elements
rigidly and gives Raytheon Tubes o match-
oss sturdiness and makes them outstanding
lavorites. particularly where dependability
and long life are vital factors. Now Raytheon
Tubes are packed in “Factory Sealed”” Carions.

Sold by good radio declers. Recommended

and used by reputable service men everywhere.

i/ fers Note: New 1935 displays are
| ready — use the coupon.

Service Men Noto: 1935 Tube Characterts-
tic Chart now available—use the coupon.

RAYTHEON PRODUCTION CORPORATION
30 East 42nd Street, New York, N. Y. ® 55 Chape!l
Street, Newton, Mass. * 445 Lake Shore Drive,
Chicaga, 1ll. ®* 555 Howard Street, San Francisco, Cal.

TO® TEST. .. Do not
break corners. Push
tube downward In box.

4-PILLAR RADIO TUBES
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Get Into a Line

Where There’s Analyzer &

Action—Every Day— Resistance

And a Payday E Tester—
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Week—You Be the Boss! | Design—
YOURS
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training and the necessary eqQuip-

ment, you ran enter this field

and make & romfortable living,

We include with our course this mwlern set analyzer
and trouble shooter without any extra charge.  This
preee of cauipment has proved te be a valuable bely to
our niembers, After & brief periwd of training, You can
take the set analyzer out on service calls and really com-
pete with “*old timers.” We show ¥ou how to wire short-
wave receivers—analyze and rebair all types of ralio
sets—and many other profitable jobs can bhe yours. Teach-
Ing you this interesting work is eur hu-iness and we have
provided ourselves with every facility 1o helh you learn
quickly ¥et thoroughly. If You posses. aserage Intelli-
gence and the desire to make real progress oh your own
nierits, you will be interested.

ACT NOW —MAIL COUPON

Rtart this sery minute! Send for full detalls of our Plan and
free bonklet that expluins how easily you can now rash inon
takio aunkly. Don't put it ot Write toduy, SEND NOW!

————— Y e —_——
l RADIO TRAINING ASSN. of AMERICA I
Dept. RC-55, 4543 Ravenswood Ave., Chicage, 1H.

Gentlemen: Send mie details of your Enrollmem Plan
and information on how to leurn to make real Mmoncy |
in radio yuiek.

Name.

|

|

Address . I
N

|
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HOW TO READ GRAPHS
AND CHARTS IN RADIO
WORK

(Continued frum page 638)

is read as: x equals K times y plus C: a multi-
plication sign being understood te exist be-
tween those letters that have no sign placed
between them.

These two cquations are applied in practice
in drawing calibrution curves for voltmeters
and various other instruments, in correcting
for constant percentage errors (K), constant
difference errors (C), or both together.

Let us suppose that we have a resistance
of 20 ohms and we wish to plot a curve for
eurrent flow for voltages ranging from zero
to 200 volts, By Ohm's law E=RI, or
E=20I, which is of the same type as the
weneral equation, x=Ky. Hence we can
make the values of E the abscissas, and the
values of | the ordinates, while 20 is the
constant,

EXPONENTS AND
GRAPHS

Curved lines reduire a more complex treat-
ment than the above. These frequenily rep-
resent algehraic e¢xponentinis, such as y=x%
y=x3, y=X!, ete., or more involved variations
on this form. (These equations. are called c¢x-
ponentials beeause they contain x with the ex-
ponents 2, 3, 4, ete.)

We might experiment with an exponential
in the form of the equation, y=x* We'll
have x vary frum 1 to 10 and make up a
table such as Tahle 1 consisting of the values
of ¥ for the given values of x, Thus, when
we let x equal 1, ¥ (in reality x*) will equal
1; when x=2, y=4: when x=3, y=9; and so
on. Having the various points determined hy
their x and y values we draw the curve (A)
shown in Fig. 2, using the scales on the left
and bottom of the chart.

1t is known that the intensity of sound at
given points varies iuversely as the squares
of the distances of these points from the
source of the sound. An inverse square curve
will represent this condition: that is to say;
as x increases uniformly, y decreascs as the
square of x. Curve B of Fig. 2 illustrates
this law. Here the energy received at a dist-
ance of one foot from the source was ar-
bitrarily taken to be 100 units and the equa-

tion y= I—;& was used to make up Table Il.

from which the curve was Dblotted. Check the
table by substituting whole numbers from 1
to 16 for x in the equation and then sgolving.

Let us now diseuss a curve with which de-
signers of P.A, systems are concerned. Tt is
the "“lagarithmic curve,” a special form of
exponcential,  Consider Table 111 for the edua-
tivn ¥=la x. In the first ¢olumn we have
a scries of numbers (x) and in the second
column their ecorresponding logarithms (y).
it is secn that as we increaxe X in equal
stens (from I to 10), y increases. but in
gradually diminishing steps or increments.
Notice that as we increase x from 10 to 100,
¥y increases by the same amount as when x
was incrcased from 1 to 10, Likewise when
x is increased from 100 to 1,000, from 1.000
to 10,000, ete., ¥y cuntinues to increase by the
amount of 1.0. This is a relatively smaller
increase as X increases in magnitude, Firure
4 is a graph made from this table.

SEMI-LOG.
GRAPH PAPER

Now we shall observe the manner in which
the pgraph shect of Fig. 4 is scaled off. The
ordinates (y intervals) are uniformly divided
Lut the abscissas are divided into decrcasing
intervals (as far as intervening distances on
the graph paper but not the represented
va'ues are concerned) and the graph sheet
appears to suffer an increasing compression
as we read from left to right. These inter-
als are logarithmic—in other words, they are
in proportion to the numbers in the right-
hand column of Table II1. This is called a
semilogarithmic graph sheet. because one of
the two roordinate axes is logarithmically di-
vided. The curve plotted in this figure is

Plrase Say That You Saw It in RADIO-CRAFT
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The formation of a sine ''curve."

identical with the one in Fig. 3 but has been
straightened out by virtue of the action of the
lorarithmically scaled abscissas,

We may ask wherein the value of this
system of coordinates lies. We have already
scen that one coordinate is compressed into
smaller space: therefore, for a given space
the graph sheet will embrace a bigger range
of values in this coordinate without cramp-
ing the end of the curve eontaining the lower
values. The log. system straightens out th-
more severe curves and often permits a clearer
analysis of these functions. In these respects
note Fig, 5, which is a transformation of
curve B in Fig. 2 into this system.

For those who are interested in public ad-
dress work a problem in both graph reading
and construction is sugrested. It is to draw
the enrve for the response of the ear to sound
at various distances from the source. This
can be done by a combined table from Figs.
4 and 5.

The procedure is as follows: In Fig. 5 read
the sound intensities for different distances,
and then in Fig. 4 (keeping the distances in
mind) rcad the ear respunses for these in-
tensities. It is best to make a table of three
columns  in  constructing  the new curve,
namely: (1) distance fromn source; (2) sound
intensity; and (3) ear respunse. Columns 1
and 3 will then fix the boints on the eurve.
Columns 1 and 2 are already given in 'Talle
H and column 3 can be made up hy rewding
in Fix. 4 the ear responses corresponding to
the intensities given in column 2,

We have noticed in Fig. 4 that a pure lug.
arithmie function becomes a strairht line in
this coordinate system; and hence we may
surmise that in plotting certain oecnsional
performances approximating logarithmic fune-
tions on the semilog. sheet, that the vari-
ations in the curve from the true lug. pro-
portion will be more sensibly brought hefore
our eyes.

Figure 6 is an cxample of a graph with a
wide range put into a very compact but none-
theless lewible form by plotting to semilog.
courdinates.

This i8 a tybhical curve for the fidelity of
repreduction of a vacuum tube amplifier,

THE DECIBEL
AND EAR RESPONSE

This more recently applied unit known as
the 'decibel,” or “db.” so often applied in
connection with radio and public address
cquipment. is a result of the phenomenon of
ear sensitivity which we have just discussed.
(Tast issues of RADI0-CRAFT contain discus-
sions of the decibel.—Ed.) Because the ac-
tual doubling of sound energy is not hcard as
though doubled, it is not usually practical to
make comparisons of sound levels directly in
terms of encrgy—the decibel is used instead.
The definition of the decibel gives the reason
for its uxe. Expressed in equation form, it is:

Po Po .
D =10 log, o whvref,].— is the ratio of power
output to power input of an amplifier, this
being converted into lox. form to muake the
ratio proportional to ear response, and then
multiplied by 10. D is the gain in decibels
(db.). The decihel mirbt, therefore, be
thought of as a physielogical unit.

Suppose we try to plot a curve for the
1}
tell at a glance the relationship between am-
plifier output. input, and the decibel gain, At
first it would seem as thourh we had three
variables to deal with, Po, Pi, and D, while the
ordinary graph embraces no more than two.
c . P
“hatls-}—,?
Let us call this ratio x and make it variable,
treating it as a scparate unit. The result is

formula, D=10 log. in order that we ean

but the ratio of output to input?

,—
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an equation in two variables that is easily
plotted: D=10 log. x. This is s&imilar in
form to the equation for ear response, except
that the factor 10 is introduced. This makes
the ordinates (formerly y and now D) ten
times as large as before; or, if you prefer,
it makes the numbers in the scale of the
ordinates ten times as large as formerly. Thus
the graph is exactly like Fir. 4 except that
the ordinate scale ranges from zero to 20 and
is labeled ‘'gain in decibels,” while the

1935

abscissa scale simply has its label changed to |

“amplification” (ratio of output te input).

Try drawing the graph by passing a straight
line through two points computed from the
Consider the ratio }i:(:
able, x, and its use will be entirely independ-
ent of whatever specific valuea go to make up
the ratic numbers to be chosen for the
abscissas of the two points. If any of the
numbers shown in the left-hand column of
Table III should be used, their loms.
found opposite them. These multiplied by
10 will give the values of D corresponding to
the ratio numbers chosen.

We might work out an example in plotting
a point. At what value of db. gain will a
point lis where the power output of an am-
plifier is 9 watts and its input is 8 watts?

equation. as the vari-

> 9
First, 11,'—;=3-=3: then, log. 3=0.477; and
consequently 10 log. 3—=4.77, the value we

desire. For values not shown in Table TII re-
fer to lox. tables “to the base 10" as found
in engineering handbooks or in the neglected
algebra book hidden in the attic.

LOG.-LOG.
GRAPHS

There are occasions in graph plotting, when
Loth the absecissas and ordinates range be-
tween vastly extended limits. In such cases
space ean be saved by plotting the curve on
full logarithmie paper. In this type both or-
dinates and abscissas are spaced at  log-
arithmie intervals and this condition will
cause no distortion of the curve as does the
semiloxarithmic.

The radio experimenter at times may wish
to construct a sine curve, and do so without
recourse to sinc tables. Figure 7 illustrates
how this is accomplished. First a eirele is
drawn with a radius equal to the height of
the peak of the curve (maximum ordinate),
Next the cirele is divided into four quad-
rants and these subdivided by radial lines into
any number of equal angles—the more angles,
the greater accuracy obtained. Then line AR
is drawn to the lenwth in which one wishes
to include one cyecle, this line beinw an ex-
tension of the dinmeter, XX, and is divided
into a2 number of equal parts, each division
representing one of the angles into which the
circle  was  divided. Draw perpendiculars
throuch these dividing points and from the
intersections of the radial lines on the circle
draw lines parallel to AR.
and working around the cirele in a counter-
clockwise directjon we note where these suc-
cessive parallels intersect the succeszive per-
pendiculars as read from A to B, These points

of intersection determine the path of the
eine curve.
TABLE 1 TABLE IT TABLE IH
x | y(=27) x y(=100) 1 x |v(=log.x)
X
1 1 1 100.0 1 4}
2 4 1.25 G 1 2 0.301
3 bJ | 9] 4.5 3 0.477
4 16 2 25.0 4 0.602
5 25 3 11.1 5 0.609
[ 36 4 6.25 6 0.778
7 40 5 4.0 v 0.843
8 64 6 278 8 0.903
[ 81 7 2.04 9| 0.054
10 100 13 1.56 10 .0
9 1.23 20 1.301
10 1.0 || 30 1,477
40 1.602
50 1.699
60 1.778
| 70 | 1.845
R 1.903
a0k 1.054
16} 2.0
&) 2.301
300 2477

will be |

Starting from X |
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TRADE MARK

POWER TRANSFORMERS!
STOCK OF ONLY FIVE (5)

Power Transformers provide immediate renewal of orig-
inal performance in case of trouble in the transformer
the heart of the radio—in any of more than 95% of
all receivers, whether ‘‘orphaned’ or current models.
IMPORTANTI Fully shielded for radios hav-
e ing Underwriters Lab. ap-
proval, P’rotects set owner’s fire insurance policy. No
extra unused leads to become shorted.
The above are typical of the GENERAL group of power
audio— input— filament —line- -mike-—amateur—class
=“B" transformers, chokes, auto-radic "B units and
vibrators. ‘The most comprehensive line of replacement
units from one manufacturing source of supply—service
engineers’ every need.
All GENERAL transformer cores are of a low loss,
high permeability silicon steel. all coils are high vacuum
impregnated, removing all moisture and assuring per-
manent dependable performance under any climatic
conditions.
GENERAIL QUALITY assures
and dealer profit.

“Multi- e e e—=MAIL THIS TODAY—— — -

profession on a staple basis,
E “.g s General Transformer Corporation,
uide, 504 S. Threop St., Chicago, Il

: e lntine Send me without charge a copy of “Multi-Tap’

i hich u can im- A ey
rznleiiga':;?yd “lir‘fac?d&?t’h“’oéi 3(0 onlyn five Guide with name of nearest distributor.

(5) “Multi-Tap” Power Transformers.

|
|
|
General Transformer Corporation Il
504 8. Throop S, Chicage, 1. B

PATENT
NO. 1992415

. . protects distributors and their
service engineer customers in the
full profit to which they are en-

titled—placing the radio servicing set.owner satisfaction

NAME  ceriiii it es e irs s s s s e s
Address
City

FRANKLIN
TRANSFORMERS
“Most Sock Per Dollar”

GENERAL REPLACEMENT

Years of experience dating back to the early days of separate A & B
power supplies are incorporated in present Franklin units designed for
every PUTPOSC.

SOUND

Public address transformers to match hundreds
of impedance combinations. Catalogue con-
tains large number of circuit diagrams includ-
ing Class A Prime.

AMATEUR

: A complete line for filament, grid or plate
supply, chokes, Class B modulation, etc. Illustration shows one type.
Share your transformer problems with Boyd Phelps W2BP-W9BP in
chatrge of this department.

WRITE FOR CATALOGUES, GIVING YOUR JOBBERS NAME
No. 51 General Replacement No. 70 Sound No. 52-C Amateur
FRANKLIN TRANSFORMER MFG. CO.

607 22nd Avenue, N. E. Minneapolis, Minn.

Twelve Amplifiers in One
Solves All of Your SOUND Problems

Out of the Columbia Sound Laboratories comesz a totally new kind
of Amplifier- the greatest single development in Publie Addres:.
Oherat_es directly with all ecrvstal. velocity (ribbon) eundenser
dynamic and earhon microphones. ELIMINATES PRE-AMPLIFIERS!
lt\rl_c(le]s available for 110 volt A.C., 6 volt D.C, or Universal opera-
10on,

Send for complete detuils and NEW FREE Series of Public Ad-
. dress Bulletins with confidential amazingly low net prices

Plcase Say That You Saw It in RADIO-CRAFT

www americanradiohistorv com
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WRIGHT-DECOSTER

Universal Model 2000
Speaker and Cabinet

A beautiful modern cabinet equipped with
a Wright-DeCoster Speaker and made to ac-
commodate the many different radio kits
and circuits now being built.

Model 2000 A. S.
for All Star Sets

Same as Universal Model, only equipped with a
special speaker to perfectly match the *"All Star
Senior and Junior Sets.”’

Price $20.00 (for either Model)

Write for descriptive catalog and name of nearest
distributor. Yowu will always find the Wright-
DeCaster distributors anxious to cooperage,

WRIGHT-DECOSTER, Inc.
2251 University Ave., St. Paul. Minn.

Export Dept.—M. Simon & Son Co., 25 Warren St.,
Cahie Address: SIMONTRICE. New York.

nstantaneous

RECORDERS

AMPLIFIERS

COATED DISCS
CUTTING NEEDLES

Presto Recording Corp.

Everything for recording, from a needle to
a complete studio installation

139 West 15th Street, New York, N. Y.

IF YOU GET STUCK

on a radle repair job or estimate. In England,
Alaska, Africa. Syria, I'hllinplnes Turkey Auss
tralla, New I.eul.n.d Chlle. 1.V Arkentina,
China, Hawaij, Cuba. Mexico. ll.li!l Canacda. or
my part of the United States . Just let us
knos amd we wlll semd you the name of a Wo
gressive radie man there who might lend you his
CHU'CKIKER (trouble.graph and répair-pricer.
wubicdy eHminates guesswork In what 15 wrong and
uhat to charge),

Oc. better still. send us a DOLLAR BILL and
we will rush you a Chuckker. postpaid.
WARNING? Our original CHI'CKKER s the
only combined radio trouble-graph and repalr-
pricer on the market. Price $1.00. Distributed
solely by

PAUL G. FREED
(Freed's Radio Co., Publighing tHvision R)
5053 Baltimore Ave. Philadelphia, Pa.

RADIO-CRAFT for

A COMPLETE, MODERN
TUBE CHECKER

(Continued from page 663)

large and smal' base 6-prong tubes, The panel
can be housed in an attractive manner conven-
fent for use in a counter-type frame case as
illustrated.

OPERATING INSTRUCTIONS

The circuit illustrates top views of the sockets
showing standard R.M.A. numbering arrange-
nient of contacts for various tube elements.

A. Connect plug to 60 cycles A.C, line. Turn
tube selector switches to position MY. Turn
filament switch to proper setting shown in the
column. Insert tube in socket.

B. For short and leakage tests first turn Tube
Selector switches to MY. Then turn Short Test
switech through various positions. Positions
designated 1-2; 5-6; etc., indicate that the test
is being made between tube elements or socket
terminals 1 and 2, or 5 and 6, etc., respectively.
The neon light will glow brightly when a short
occurs at any of the positions of the switch. A
high-resistance leak is indicated by a dim glow.

Cathode leakawe is tested by turning Tube
Selector switches to AY and Short Test switch to
"REG™; set shunt to O.

C. 1. For regular test turn Short Test
switch to “REG.” position.

2. Set Tube Selector switches to positions.

3. Adjust line voltage control.

4. Adjust shunt knob to charted position.

5. Press test switch. Meter will then indicate
Poor-?-Good, depending upon tube condition.

6. Each complete set of elements may be
tested individually in the combination type
tubes. The chart shows two listings (a) and
(b) for such tubes.

D. Rectifier tubes are listed on the chart
with a prefix (R) for half-wave and (RR) for
full-wave types. Test switch is not operated for
rectifiers. The “2nd plate” switch is operated for
full-wave rectifiers.

E. Diode sections are indicated as (d) in the
chart. A single reading beyond the line marked
“Diodes O.K.™ shows a good diode.

*Do not use the control-grid cap that extends
through the panel. Use the special cap connee-
tor and plug it into terminal No, 2 of any socket.

*4Use special cap connector and plug it into
terminal No. 5 of any socket.

Note: S after number on any tube simply
designates spray-shield tube.

LIST OF PARTS

One Dependable 305 panel, etched and dulled:

One Dependable 3% in. D’Arsonval meter,
English-Reading Scale, M1;

One Dependable transformer, T1;

One line voltage meter, M2;

One rheostat, 500 ohm, VRL;

One tapered rheostat, 250 chms, VR2;

Fig. |

The complete wiring diagram. (An enlarged
rint of this circuit, and another illustration show-
ing parts layout, is available; send 10c in stamps
to Rad|o~Craff)

SHORY TEST
sw i

:FIT]
=
1
M
Ser
-

e
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Two insulating centering washers for rheostats ;
One Dependable 4128 selector switch, Swi;

One Dependable 312 selector switch, Sw2:
One Dependable 212 selector switch, Sw3;
One Dependable 110 selector switch, Sw4;

One momentary S.P.D.T. toggle switch, Swb;

One neon lamp and socket, L1;

One carbon resistor, .l-meg. R1;

One wire-wound resistor, 2,300 ohms, R2:
One insulated control-grid ecap and lead;
Four molded sockets, V1, V2, V3, V4;
Six Dependable bar-type indicator knobs;
One cord and plug;

One external cap connector with resistor;
One case-counter or portable as desired;
Screws, nuts, washers, wire. as needed.

1935

TABLE I
TUBE FIL. SEL. SHUNT
TYPE Sw. SW. SETTING
00A 6 B 0
01A 6 B 50
(R)1-v 7 B 50
10 8 B 75
12A 6 B 50
14 9 AN 30
15 3 AN 0
17 9 AN 92
18 9 AN 80
19(a) 3 AN 90
(b 3 Ms 90
20 5 B 70
22 5 A 60
24A 4 AN 30
26 2 B 50
27 4 AN 91
29 4 AN 90
30 3 B 50
31 3 B3 80
32 3 A 40
33 3 AN 87
34 3 A 60
35 4 AN GO
36 7 AN 0
37 7 AN 91
38 7 AN 50
39 7 AN 40
40 6 A 87
41 7 AN 80
42 7 AN 80
43 10 AN 90
44 7 AN 40
45 1 B 87
46 4 BO 85
47 4 AN 91
48 10 AN 092
49 3 BO 50
50 8 B 87
51 4 AN 60
52 7 AN 92
53(a) 4 AN 92
(h 4 MP 92
53(a) 4 CN 50
(d) 4 nQ 0
53A8(a, 7 AN 40
(dy 7 .DQ 0
56 4 AN 91
57 4 AN 0
57AS 7 AN 0
5% 4 AN 60
58A8 7 AN 40
59 4 AN 80
61 7 AN 0
65 7 AN 40
67 7 AN 85
68 7 AN 90
69 7 AN 90
T1A 6 B 85
*75(a) 7 CN 55
(d) 7 DQ 0
76 7 AN 01
77 7 AN 0
78 7 AN 65
*x70(a) 7 AR 91
(b) 7 MO a0
(RRYR0 6 F 75
(R)81 8 G 80
(RR)B2 4 F 75
(RR)83 6 F 7
(RR)84 7 FN 80
85(a) 7 CN 7
(d) 7 DQ 0

o
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TABLE | (Concluded)

TUBE

TYPE
*R5A8(a)
(d)

FIL.
SW.

K7
(RR)NS
4
LK)
(RR S
99
183
401
4R2A
481A
ANS
456
586G
S41
Ri4
N0
450
451
(RRYOND
*IAG(a)
{(b)
2A3
2AD
*2A6(a)
(d)
2.‘\7(3:
[49))]
6A4
GAG(a
(b
6A7(a)
(h)
12A5
12A7(n)
(R) (b}
2B6(a)
()
2B7(a)
(d)
6B7(a)
(d}
1C6(a)
(b)
*G(6
*('7(a)
(d}
616
6D7v
[ Drg
2F7(aY
(h)
OF7(a)
(b)
6HITS ()
b}
SORSa)
(MY (b}
258(n)
(d)
(RR'6YS
(RR125YS5 1
{RIVIKZ3
(R)12Z3
(RIROGZE
(RRI6GZS
(RRY12Z5
(RRI25Z5
(R)AD
AL
(RRAF
(RR)AG
GA
G2s
Gased)
KR-5H
ICR-20{a)
(d)
IKR-22(a)
(d)
KR-25
LA
7
PZH
Wund A
Wund Auto

YR PRRPT IR TR PRGN PR UL PR PR PR PETLIR PR I TGt apr gt SR R PR S I N N A A A A RN T R N R R B e i e

—

e s TR AR AN RDONONNNLO O W

MAY,
SEL. SHUNT
SW. SETTING
CN 90
DQ 0
AN 40
AN 75
AN &0
AN S0
FN RO
B 40
A 91
B 60
B 85
B 40
AN 91
B RO
B R7
B 0
B 40
50
AN &7
A 40
FN R0
O 5
CO 75
B 90
AN 75
CN 90
DQ 1]
AN 70
MS 91
AO al
AN a2
MP 92
AN 70
M= 90
AR N
AN 70
MV ~0
AN 70
Be 02
AN 40
ALQ 0
AN 40
MQ 0
1O 5
O ™
AN 90
BN H0
MQ 0
AN 70
AN 0
AN 70
EQ a0
AN 60

() 40
AN 50
AN w5
1Q ™
AO h
U S0
(&) 90
DQ 0
HT 80
GT N0
F h%
B 5
FN 0
HT S0
GT 0
GT 50
B ~0
AN a3
F 75

R )
AO 90
DN 0
DX 0
AO a3
N 60
) 0
N 60
DQ 0
AN 95
AO al
AO 9t
AN 75
AN 90
AN 90
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THE LISTENING POST FOR
ALL-WAVE DX-ERS

(Continued from page 667)

HRB-913. The club asks for reports which
should be sent to "Radio Kiuh von Basel,
Postfach Nr, 1, Basle, Switzerland.”

THE NEW
NICARAGUAN STATIONS

Two new short-wave stations in Nicaragua,
our sister republic in Central America, have
recently heen heard.  The first is YN-10D’,
owned by E, H. Andreas of Manasua, Nicara-
gua, and announcing as the Voice of the Lakes.
or La Voz de los Lagos, This station was
heard approximately on 6.380 ke. This sta-
tion seems to be on nightly although at times
it has very puor signal strength. Announce-
ments are always made in Spanish.

The second station was heard at 7:15 p.m..
E.S.T.. tinkling out a little tune on an ol l-
fashioned music box, after which the announcer
plainly stated in perfect English that this wa:
station YNE. located at “Bragmans BRluff.,” in
Puerto Cabezas, Nicaragua. This station came
in higher in frequency than YN-10T or about
6.400 ke. Puerto Cabezas is a small port in
the heart of the mahogzany forests of Niearagua,

CP9 A SELDOM HEARD
STATION

Station CP9 is one of the group of ehort-
wave commercial stations owned by the "Com-
pania Radio Boliviana. of La Paz.” and is lo-
cuted at Oruro, RBuolivia. This station is on
from 7:30-%:30 p.m., E.8.T,, on a frequency of
5,650 k.c., 54 meters, It has a power of 200 W.

CT2AJ CHANGES FREQUENCY

Station CT2AJ. located at Ponta Delgada, in
the Azures islands, a real DX catch, has
chansed its frequency te 4002 ke, to avoid the

code QRM on its furmer frequency. I now
broadeasts from H:00-7:00 p.m., E.S.T. on
Wednesdays  and  Saturdays, whicrh  should

make it con:iderahly easier to pick up, at least
along the Atlantic seaboard.

Stations RNE and RK1, 12,000 and 15,000
ke, respectively, of Moseow, U.S.K.R., are test-
ing early in the mornings quite frequently of
late.

THE DX-ERS CONTEST
RULES

Here are the simple rules to follow in com-
peting for the valuable awards given each
month for the DX-ers Contest.

1—&end your written verifieation from the
greatest distance on any wavelength to DX
Cuntest Editor, RADjo-ChaFT.

2—8end a clear glossy photo of your listen-
ing post with your verifieation.

The following conditions will be weighed by
the judires in awarding the prizes: (1) The
must recent date of verification received;
(2) The greatest distanee from transmitter to
receiver: (3) The power of the transmitting
station at the time when reception was re-
corded. The decision of the juldges will be
final. Verifications will be returned, but we
assume no respensibility for their Joss, Regis-
ter your letter and send stamps to cover return
registration, to avoid ehance of loss,

In this month's contestsihe first prize will
include a complete complemént of tubes for
your narticular set model (if a manufactured
receivert up to eight tubes, If your set uses
less than eight tubes, duplicates of the types
used will be supplied to make up the total of
eight. 1f the winning set is homemade. tuhes
spceitied by the winner for his set will be 8ent.

The seeond dbrize, a doublet antenna kit, in-
cludes the standard layout supplied by the do-
nating company.

HAVE YOU A RADIO-CRAFT INDEX?

Covering the issues from July 1929 to June
1932—this index will save you eonziderable
time an<d money. Send 25¢ in stamps or
coin for your ¢opy.

Please Say That You Satw It in RaDpIO.CRAFT
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TELL IT

thnough
2 BUTTON CARBON
MICROPHONE

An_entitely new microphone of superior design
which brings out in a desirahle way the finest fca-
tures of the double-button carbon type. Amazingly
low in prnice. Has an execllent frequency tesponse
from 45 (o 7500 cycles; ideally suited for speech
teproduction in connection with the finest sound
systems. liss level is practically at a minimum.
11as Cathode-Sputtered Gold-Spot Duralumin dia-
phragm thoroughly stretched and fixed. Beautifully
designed and precisely assembled in a satin-finishe

nickle-plated case with handsome protective grille.
An outstanding double-button Carbon Microphone.

the Priceis LOW
WRITE FOR BULLETIN

EBSTER

CHICAGO
FTr wenster co 1

3825 W. Lake St., Chicago. Hl. Dept. R. |
Send me a complete description of your

new No. 1201 Microphone: include price I
and the name of my necatest dealer. am
also interested in Sound Equipment as dis- I
cussed in my letter attached. l

INAITI® oooverectonesesens s eee s oo eceeemee s smes s et

Address ... N

EXPERIMENTERS
SERVICEMEN
AMATEURS

You'vebeen waiting for a cata-
log like this. The newNo. 128,
WRITEFORITTODAY!
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i SOUND
AMPLIFIERS

A complete new line of sound amplifiers
for all applications has Jjust been an-
nounced by Kendall Clough, pioneer am-
plifier Jesigner.

They embody the new “Package-Unit"
principle. the latest engineering develop-
ment by the man who introduced Class
Al amplification and straightline audio
transformers.

Every amplifier is provided with com-
plete facilities for crystal microphone or
phone-pickup, carbon mlcruphone radio
tuner. etc. Separate mixer circuits anid
universal cutput impedances are other ex-
clusive features of the new *Packaxe-
Unit” Amplifiers.

Write for full details and new technical
bulletins.

THE CLOUGH-BRENGLE CO.
1134 W. Austin Ave., Chicago, U.S.A. I
Cable Address—CEBECO l

I Send me complete information on the new
I Clough-Brengle **Package-Unit’* amplifiers. I

I Name I

“ELECTRICITY

INI2ZWEEKS AT COYNE

The great Coyne Hhaps In Chicago lave a wol rep

tation for training men in thl- -ply ﬂeld in oﬂly w kp en

they help you tn -uvuu by & You lifetime employment aervice,

Ry my new ‘ YOU can l e advantage of thelf wonderful method

o{ lurn|nl' ; dolnl NUW — no hoed to Iooo t e and money while
atrive © to raise the necessary

i WILL FINANCE YOUR TRAINING

Yoa can get your trainlng firut — then I*Il give you over
€ year to pay me back, in emall mnnlhly Dlimrlllu start-
ing t0 dlYl after Your requifed train h over.
l(ynu Al to me at once ] -nII s

- ﬁ (:l FR

many searn h"Q learning
sboat the training y

wd s ik tuhl:'rqwnhou; book st

COYNE ELECTRICAL SOHOOL
500 S, Paulina Street, Dept. 55-88, Chicago, llllnoll
§ MR. H. C. LEWIS, President

500 S. Paulina St., Dept, 85.88, Chicago, lll. I

Tell me how you ®ill finance my training t(‘OYNE-ndund
mo the BIG FREE Lllustrated Book oo ELECTHICH

Address

I NAME. .ciorirresersarersesoreceens
ADDRESS ..... 050E0000003005C00BR00G copuoaaa

|
MG onoe Sta i

Contains  full listing  of
Amplifiers, Microphones,
Public Address equip-
ment, Speakers, etc.—plus
thousands of bargains in
shortewave and broadcast
equipment. 184 pages.
Write for complete details
on Natmnal Radio Servicer
| men's Free Reference Serv-
ice,

TRY-MO RADIO CO:
85-r Cortland! St New YorK Y.

179 Greenwich St., New York, N_ Y.

RADIO-CRAFT for

NEW HIGH-QUALITY
REPRODUCERS

(Continued from page 662)

reproduction. The load capacity of this type
sheaker is 10 watts and the field requires 18
watts excitation. Models are available with
and without input transformer and with var-
ious field resistances both D.C.. and A.C. with
rectifier.

The larger type, with 13% in. cone. is avail-
able for larmge area service. This desiwn is
for all types of P. A. service where the finest
reproduction and the utmost efficiency are
necessary requisites. This larger type will
withstand peak inputs up to 25 W.: field ex-
citation i3 30 to 35 W. With the incorpor-
ation of the special bass conpensation device
in this speaker. an over.all response is ob-
tained superior to others at the same power
handling capacity, with an exceptionally fine
audio balance. Models are available with or
without input transformers and with various
field resistances both D.C., and A.C. with recti-

fier,

RADIO-CRAFT'S
INFORMATION BUREAU

(Continwed from page 673)

the transmission system were arranged with
two C‘electrical ears.” in approximately the
same relative position to each other and to
the source of sound as for a listener stand.
ing at the particular point, and the electrical
counterpart of the sound tranamitted to the
corresponding ears of the remote listener in
the proper phase and pressure relation, then
the listener would have the sensation of ac-
tually being located at the point of sound
pick-up.

"The schematic disgram, Pig, Q.323. shows
the essentinl elements of the system. The
listener uses headphones. but each receiver
is connected to the corresponding channel.
The microphones are located 6 to 10 ins, apart
with the diaphrarms facing outward. IPre-
ferably there should be some acouwstie insula-
tion hetween the microbhones, Microphones,
amplifiers, and receivers must he accurately
balanced as to over-all gain and phase re-
lationships.  Substantially identical amplifiers
may be construeted by the experimenter with-
ont a great deal of difficulty and in all prob-
ahility commercial microphones and receivers
of the eame tyne will be sufficiently alike to
cause no difficulty, Repcating the same sona-
tence at a specified distance from each micro-
phone in turn, while observing the outpbut of
the channel on a volume indicator or rectifier-
type voltmeter, is a satisfactory test for vol-
ume balance,”

QUESTIONS ABOUT TUBES

The following should answer any and all
questions about tuhe characteristics and ap-
plications: "Technieal Tube Muanual,’" pub-
lished by Hygrade Sylvania Carporation, Ems
porium, Pa., 100 pages, completely illustrated.
Price 1fe.

“New Technical Data (Tubes),” a complete
characteristic chart, with socket connections,
of all tubes, 2314x11 ins.  For wall mounting
or file. Furnixhed gratis by Raytheon Fro-
duetion Corparation, 30 Fast 42 Street, New
York City: 55 Chapel Strect, Newton, Mass.
5355 Howard St., San Franciseo, Calif.: or 445
Lake Shore Drive, Chicaro, I,

“"RCA Cunninrham Radiotron Tube Man-
ual.” a 154-pare book with separate 22x17 in.
chart, fully illustrated, with complete char-
acteriatie and application (ata. Published by
RCA Manufacturing Company, Radiotron Di-
vision, Harrison, NJ. Price 25 cents,

“National Union Charicleristic-Interchanse-
able Chart.” A most remarkable compilation
of data on over 200 tuhes, regardless of make,
competition, or age. An “unbiased” replace-
ment chart which should he in the hands of
every Service Man. Size 16x28 ins.. with holes
punched for insertion in a binder. Published
by National Union Raidio Corp. of N.Y., 600
Madison Ave., New York City.

{Be sure to enclose poustage when asking for

gratis literature.)
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Many Auto-Radios

Installed Last Summer
Now Need Servicing!

Auto-radios installed during the past
six months usually need some minor
adjustment—new tubes, new suppres-
sors or other parts. Perhaps the job

will even be more difficult—then you'll
find how needy the Auto-Radio Serv-
ice Manual is to repair the job quickly.

To everyone wlio now |n|rn||.|<es the OFFICI AL
ATUTO-RADIO  SERVIC LAN this big
§x-page .\uhnlement is I.suall ¥ I'ractically

all of 1lie Lilest sels, towelher with serviving Ins
formation will he found in fhese new pages. The
new Suppleinent does nat Inerease the rost of the

hook to ¥ bul Kives ¥ou an Auta-Radio Nervice
Manual |I|.u I3 right up-te-the-minute with serv-
ire nutes.

Good Money in Servicing Auto-Radios

If yott are overlookiny servicing aate radlos, you're
mizlng a great deal of bLuslness. The auto-padio
business hadl (13 greatest boolu last sumnier when
of etz were sold. By now many of
¢ e sets redquire gepcieing and with hun-
dreds of them Fisht In your own g

ean huikl np 2 gol auto-Padio serel
In a short time you can caslly add
more to your regulur serviclng business.

List of sets covered in the Manual

Acme Radio Mfe. Co. P, R. Mallory & Co.
Allled Radie Coen. Methorn Raciin Mrz. Co.
Atnater Kent Mfg. Co. Montzmmery \Vard & Co.
Audiola Radjo (e, l\alional Co.. Inc.
Autoerat Hadlo Compan; Nobtitr-sparka Ind.. Ine.
Automatle Radio M, (‘n]”hllro Radio & Tel. Carp.
Carter Genemaotor Corn. Piepces Ao, Tne.
Century Radio I'rodds. Co. Premier Electrie Co.
Chevrolet Motar Company Radlo Chassls, Ine.
Cnnsolidated Ludustries,  RCA-Vietor Co.. ine.
Sentinel Radlo Corp.
Coep. Sparks-Wilhinglon orp.
Torp. Stewart Rudjo & Tel. CDI'I.'I
Deteola Radio ¢ b Stewart-Warner Corp,
Ewerson Eleetric Mfg. Co. Strombers -Carlson Tel.
A Rudllo & Elee. Corp.  ¥Mtn, ¢,
Federated Purchaser. Ine. 'rmmmnngr Carp. of Am.
nited Amer. Roseh Corp.
l'ni!vd Motors Servive
1. 3. Radio & Tel. Corp,
1"tah Ruslio I'rocls. (n.
Wells-Gardner Company
Winlewtle Radin Serv, Co.
Rul_l nlt Wurlitzer Mg,

protlt or

ol
Crosley Rad
Delea Appti

Ford-Majest i

Franklin Radlo Corp.

Galvin Mfg. €orp,

General Electric Co.
pl !

lnnrrulluml Radio Curp, Zeta?fh Radlo Corp,
Over 200 Pages
Over 500 llustrations
9 x 12 Inches
Flexible, Loose-Leaf Cover

MAIL THIS COUPON TODAY!

GERNSBACK PUBLICATIONS INC RC.5.35

99 RHudson Street. New York.

FEnclosed you will find wy remmanre of §2
ullhh please send mie One Copy of the OF

TTO-RADIO RERVICE MANUAL with FREE 1
m e Subblement.  Seml remlitanee in check or mnne)
order. Register letier if it contalns cash or currency.
WE PAY PUSTAGE.

Name

Address

Chy e Rtateo.

]
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INTERNATIONAL RADIO
REVIEW

(Continucd from page 670)

type 50 tubes. Resistance coupling is employed
here, also, so that the only transformer in the
entire amplifier is the speaker coupling unit.

In some independent tests made by a re-
search lab., for the above-mentioned magazine,
it was found that the phase angle of the po-
tentials fed to the 56 tubes was extremely
close to 180 degrees over the entire A.F.
epectrum, that the potentials applied to the
grids of the 56 tubes by the phase-reversing
circuit were also identical within very close
limits, and the response of the entire amplifier
was really flat over a band from 30 to 10,000
eycles  (the variation between 50 and 7.500
cycles—the American standard of high fidelity—
was less than 1 db.) !

This amplifier, using class A methods
throurhout is a fine standard for P.A. ex-
perimenters to follow. We wish to compli-
ment WIRELESS WEEKLY on their fine engineer-
ing job,

MAY,

for

A P.A.
ORTABLE

CAR INSTALLATION

P.A. installations, in cars,
trucks, ete., have found many uses for ad-
vertising and other purposes.

A commercial P.A. unit for installation in
a standard sedan-type car is shown in Figs,
C and D. This unit is of French origin, hav-
ing appeared in MACHINES PARLANTES ET Rabito.

Ay shown in the illustrations, it consists of
a double bell type speaker, mounted on the
raof of the car, two cabinets, one containing
the amplifier and phonograph turntable and
the other the complete power supply, and a
microphone with a long flexible mounting
(similar to the goose-neck lamps) which is
secured to the roof beams or the molding over
the windshield.

‘This installation is particularly suited to
the coach-type of car, in which the right-hand
front seat is easily removed. The amplifier
and power boxes then occupy this space.

A NEW 20-WATT HIGH-
QUALITY AMPLIFIER

{Continued from pagie 665)

ohm plate luad, but as this condition is not
usually encountered in practice, the rating may
be considered as 16 watts with a H00-ohm load,
having only 5 per cent harmonie distortion.
Because of the anbsence of interstage trans-
former:, the frequency characteristies of this
amplifier are unusually Food. With the perm-
alloy type output transformcer. the response
varies less than l.-db. from 30 to 15.000 cycles,
beingg down only .7-db. at 17,000 eyeles and 1-db.

at 20 cycles,

A LOW-COST
PREAMPLIFIER

(Continued from page 662)

Electrons flowing along a wire Jjostle each
other and create a noise level of about —140
db. Flectrons flow through vacuum tubes with
far treater turbulence c¢reating a noise source
rwuch hirher, The maximum gain that may
lre employed in a preamplifier is determined

“‘Bilaterally-wound’* transformers in this preampli-
fier eliminate hum.

;ﬁ

66 0I5 Q1w
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SOUND EQUIPMENT
"leaders in Quality”

We are designers and manufacturers of all
types of PUBLIC ADDRESS EQUIP-
MENT. This is our only field.

Send five cents (5¢) in stamps for our new,
1935 Amplifier Catalog

| Radio Amplifier Laboratory
291 East 137th Street New York, N. Y.

-\\\\\Ib EQUIDYENT CORPORATION =
. ELECTRO DYNAMIC UNITS

FOX ALUMINUM HORNS
HEAVY DUTY AIRCRAFT EQUIPMENT
HI-FIDELITY THEATRE REPRODUCERS

Designers of Special Apparatus
3120 MONROE STREET TOLEDO OHIO

The new and revised editioen of **Aute Power™ with &1l the ten orizlnal spe-

rifteations and ten new ones is now off the hress. Convert old generators Into
AU and D, € generators qtil metors with voltages of & to 400 volts, for
piiaver, liel suliling, and raldio operation. Creare new generators adaptahle

for | les, or mrucks. Thes can be driven hy fan l=lt, wind or
water, < ook, with complete {llustrations, tells you how easily and ecu-
noniiically these ihmn®es can L made. Also instructions for rewinding auto
armatures, (50 defimtions of electriral terms, ete, Already used and en

dorsed by thousands. Prive $1.00 postpaild
AUTC POWER Dept. C 414 S. Hoyne Ave.

Chien.o

YDUR OWN
SHORT WAVE 02 RECEIVER

Here’s the World’: Easiest to Build

The MASCOT 3"
*105-130 V. 50-60 eyeles
*5 tube Performance

*List Price only $22.50

by the electron noises in the tube ecircuits.
Since to handle a microphone of —90 db. re-
quires a preamplifier gain of about 40 to 50O
dh., the designer is compelled to work on
the verie of the tube noise, and his problem
js to obtain economically the utmost quiet in
tube circuit performance.

When A. C. is used, the problem of hum is
introduced. While its solution in most cases
heretofore has resulted in a separately located
power supply, in this amplifier the power sup-
ply is self-contained. This has been made posx-
sible by use of special audio transformers that
are balanced against external fields both mag-
netically and electrically, but which neverthe-
less are double-shielded with special transfor-
mer iron boxes nesting within each other to
form a double barrier to external fields. The net
result is an A.C, amplifier that is far quieter
than any battery amplifier the writer has ever
heard, when the battery amplifier is placed in
the vicinity of other apparatus which is A.C.
operated. The measured outhut noise level
is equivalent to —120.93 db. at the input.
assuming zero level as 6 miliwatts, The gain
ix 51.1 db. at 1,000 eycles. That this quietude
may he obtained without sacrifice of fidelity
is evident from the fact that the response
curve is flat within 1 db. from 50 to 12,000
eyeles: is up only 1 db. at 13,000 and down
only 3 dh. at 30 cycles.

Incidentally, provision for a crystal micro-
phone will be noted on the circuit diagram
and the gencral shape and compactness make
it ideal for any class of P.A. or broadcast
work either as a studio or remote amplifier.

5 tube performance
Get

You get
with thie grest litrle set.
forcign stations us-ly‘
speaker operat
?o-" Pack ull In one.
kite from 1.5 tules
lhun from $9.95 to $39.75
complele hock-up wnd sche-
matic dingrams  with esch.
Ask Your jobber?
DISCOUNT
of 40% allowed when pur-
chased through your mail
ordes house or jobber, Il he
eannot supply you, write us
nlill on LC.A. for

INSULINE CORP. OF AMERICA
23.25 Park Place, Dept. C-5, New York, N. Y.

SERVICEMEN
AND DEALERS
The<e Kits contain
everythingk neceswry for
the _elfictent rewair of
speakers.  Allkita barked
by Multinlex Guarantes
of Qaahty
can’t lﬂnrd to
You anct st be

EX(‘I USIVE TERIHTORY
PEN FOR JOBRKERS

MULTIPLEX RADIO SERVICE, INC.
88 4ath Avenue Brooklyn, N, Y.
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*High Fidelity

NECESSITY

High Frequency Tweeter for
reproducing frequencies in the
range 4,000 to 9,000 cycles.
Small, compact, no field cur-
rent or filter required. Excel.
lent response obtainable with
adequate radio and audio sys-
tems.

Two models available

$1.25
$10.40

Prices postpaid in United States.

The BRUSH

DEVELOPMENT Co.

3715 Euclid Avenue Cleveland, Ohio

T-51 for use with radio
receiver dynamic speaker.

T-51-P with transform- |

er to low impedance lines

e=drrazirng New
7-TUBE,5-WAVE BAND
PERHETRODYNE

| WORLL-WADY meceprione —

1 FRE'S today’s moust

sensational radin
value—a  j-tube 5.
wave band Superheter-
odyne _ , , at a saving

S~y
3‘-‘1 1

g of 309 to 50% —on
e 'm ¥ 30 duys FREE triul
3 é §f Only 7-tube all-wave
—aad tadio covering 9 to
2109 meters
Five full wave bands hring in
realistic American

and Foreign Short
Wave programs .
Canadian, police,
wimateur, airplane  aru
ship. Write for FREE 36.
) page, 4-color catalog,

‘““ Money Back Guarantee. ~
IRAL | TERMS 75¢w:zx :

AS LOW AS

MIDWEST RADIO CORP..
DEPT. )= CINCIMMATI, OHIO, L, 5, A,
L ] Coable Saldewin bliracs. . Al Code

TR )
SPECIALISTS

Featuring:

& QUIET VOLUME COMTROLS,
bullt sn an enfinly MEW peringiple,
® VITREDUS RESISTORS
@ TRUVOLT RESISTORS
®POWER RHEOSTATS

Write Dept. RC-5
for Catalog

178 Viarick S, Neaw York, NW

A-C: CURRENTY-Avrwuere/
wors A fo LIGHT Prants

A Lattle (a5 and u Kata MU gidant
enitde e ta agitat MO el
unlitiers. retrtgerators amb all orhier
stuplard hi IREFTEI
L wized 300 rt: amd up,  Wrile for

ST mereding deseriptive literature
KATO ENGINEERING
A1 te

e

co.
'~

Mankato, Minn,, U, $. A
wn, 4 a4

or ope C Rudios on |

LERRE!
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HIGH-FIDELITY
REPRODUCTION
FROM RECORDS

{Continued from page 669)

000 cycles needle

serateh,

without the annoyanee of

R . |
Long-playing records, making use of slower

turntable speeds and closer spacing of the
grooves on the records, have been available in
the old type records for several years. They
have never Dbecn  successful due 1o several
factors.

First of all, the lower frequencies were se-
verely attentuated on them due to the close
spacing of grooves. The high frequencies were
also attentuated due to the slower speed of
playing. The treneral volume level of these
records was lower, too. (It is necessary to
turn up the volume of the reproducing equip-
ment to get the same sound level as with the
shorter playing records.)

The net result of this is the introduction of
a higher needle scrateh level, With so many
objections, it is no wonder that these recards
never met with great favor,

Hill-and-dale recordings (ue to certain funda-
mental ditfferences suffer from
disadvantages. 1t is possihle to make a slow.
apeed, closclysgrooved record without impair-
ing the high or low frequencies. The volume
level of the record can be just as high as with
the short-playing record and there will be
no more record weuar than with ordinary ree-
ords, With the old style short-playing Iateral
cut record there are about 93 grooves per inch.

| With the hill-and-dale system it is possible to

increase this fizure to somewhere hetween 125
and 150 grovves per inch, and at the sume time
record at a higher level than was used on the
short-playing lateral-cut record!

By recording at the same level as used on

the lateral-cut record it is possible to record |

200 grooves per inch with no loss in Rdelity of
reaponse. This means that a l0-inch record
mayed at 33 r.op.m. will play for 10 to 12 min-
utes on each sidle. A 12-inch record will play
for 15-20 minutes per side.

Due to the fact that it is feasible to record
at higher levels with the hill-and-dale system
it follows that a much greater volume range
can be handled.

sound when recording. As a result recordings
can he made in which the contrasts between

loud passages and soft are more lifelike than

is the case with lateral-cut records,

A further advantage of these records due
to the lizht weight of the picknp and the fact
that a permanent neecdle is useid is that they
can be played thousands of times with no ap-
preciable wear on the records, The recording
material generally employed is celluluse ace-
tate.

The pickup employed is of the “magneto-
dynamic” type: the sume principle is utilized
in this pickup as in the common
speaker for this pickup has a voice coil in place
of the usual balanced armature arrangement
found in the ordinary lateral-type pickup, and
a pPermanent magnet supplies the field flux.
{See Fix. 2.}

It is unfortunate that so little commercial
use has been made of this vastly superior re-
cording and reproducing system. It exceeds
the R.M.A, high-fidelity standard and does not
miss by very much the reel high-fidelity stand-
ard (mentioned in the first paragraph of this
article), and ceven exceells the range (30 to
8.000 eycles) engompassed by modern so-called
"“high-fidelity” film recordinss.

So far. the only commercial use being made
af it is in the fie!ld of electrical transeriptions
for broadeast purpeses. The Worlid Broad-
casting System. a producer of these transerip-
tions is the only cuncern employing this sys-
tem.

In closing, comment is made concerning the
“telegraphone’™ (as it is wenerally called) sys-
tem of recording sound on a moving metal strip
susceptible to magnetic influences. In the past,
radio programs from England utilizing the
“Rlattnerphone” represented the finest that
could be offered in “magnetic wire” recordinga
—vet, fidelity was law and noise-level high:
recently, the writer has noted B.B.C. magnetic-
wire programs of greatly improved character.

nune of these |

Tt is not 50 nece~sary to moni- |
tor musical performances to an even level of |

dynamie |
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There’s plenty of
SERVICING MATERIAL
in the 1934 Manual!

Radio Service Men and others engaged in
varinus branches of radio know the importance
of the GERNSBACK Manuals. and how much
they depend on them for reliable information.
Whether for public address work, receiver dia«
| #rams or tube information, the material needed
is certain to be found in one of the volunies of
the OFFICIAL RADIO SERVICE MANUAL.

Contents of the 1934
Manual in Brief

Diagrama and service notes. more complete than ever be-
fole a0 dny manual. Voltage readings for Dractically all
sela, as an ald in checking tubes and wiring, All values
of “. teanslormers used in superheterolynes, with the

fucturers” own suggestions asi to correct balaneing,
A complete comptilation of radio tube data. covering hoth
ol amwl new rynes, A rcomplete 1ist of American hroadeast
statiots with their frequencies in kilocycles; extremely
useful in calibrating test oscillators and receivers. Ires
duestion and answer service. No theors; only service in-
formation in uulrklfr accesslhle furm. A handy, easlly-
cunsulted master imlex making it easy to fiml almost any-
thine pertaining to servire problems, instamtly. This in-
tex Includes all the «ilanrams nublished in all the pre-
vious GERNSBACK munuals, as well as the 193§ dJia-
Erams. A big convenlence and time saver.

400 PAGES
Over 2,000 Hlustrations
9x12 Inches
Flexible Looseleaf Leatherette Cover
Send remittance of #2.50 by check, money

order or unused U, S. Postage Stamps. Register

ietter if it contains cash or stamps. MANUAL

SENT POSTAGE PLREPAID.

.| GERNSBACK PUBLICATIONS, Inc.

i 99 Hudson Street, New York, N, Y. .

| ko dottnd my remittance of $3.50 far which |

] r . Postage Prepaid, Une opy of the 143
OFFICIAL RADIO SERVIUE MANUAL. [

' remittidnee by cheok or moaey order; of res I
etter if it contains cash, cuteency or unued

| | I T 1. ) |

: Nurag :

| Mldee I

! i

ADVENTURES
MAGAZINE
For fune
A COMPLETE NOVEL

*The Sea Rogue”’
By MORGAN ROBERTSON
A Huamorous wnd Exciting Story of the Sea
{Isn Short Stories by your favorite quthors
and d true stovy of the sea.
A GERNSBACK PUBLICATION
t5¢ The Copy—On All Newsstands

The Magazine of Sex ScieNes. Foremost educational sex maga=
ain T sectrte in plain Enclish. Instructive and ealhhun‘i‘u—" not &
t

Enow thyseli*
2,

articles
important sex ar 8

Each istae_containe

lustrntions. Our durtors apiwar your sex questions

P 3¢ for sampio or $1.00 for 8 months subscrip-
SEXOLOGY, 95R Hudsen Street, New York City.

tion,
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A WIDE-FREQUENCY
MAGNETIC PHONO.
PICKUP

(Continued from page 664)
frequencies have a greatly reduced amplitude.
For standard recording at 78 R.P.M.. the maxi-
mum safe amplitude is considered .002-in., and
if this occurs at 250 cycles. the amplitude at
54000 cycles would be .0001-in. for econstant
voltage output. Since for very low frequencies
on the order of 40 or 50 cycles per second. the
amplitude would be greater than .002-in., it is
necessary to rcduce the amplitude to prevent
cutting side walls between adjacent grooves, and
the result is a decreased voltage output for fre-
qucncies below 250 cyeles. In order to compen-
sate for this deficiency, it is necessary either to
peak the amplifier used for reproduetion, or to
so desin the reproducing pickup that it in turn
is more efficient at the lower frequencies.

Since the recordings are made in such a man-
ner that, inasmuch as is possible, constant veloe-
ity is maintained for all frequencies, then in or-
der to reproduce in the same manner it is es-
sential that a magnetic generator be used as
the pickup. This is true because the voltage out-
put of any magnetic generator is proportional to
the velocity of movement of the armature. This
condition is not true of any other type hickup
whose voltage generated depends entirely upon
the amplitude of movement. Therefore, for ul-
timate results insefar as constant voltage out-
put is concerned, a magnetic generator is best.

An important consideration is the length of
record life possible. The two essential require-
ments for a pickup to insure long life is a
necidle pressure as lirht as possible, and very
Jow mechanical impedance of the needle point,
Directly eoncerned with the two last-named re-
quirements is the natural resonant period of the
w.rmature assembly.

for MAY,

"NATURAL
RESONANT PERIOD"

The armature assembly consists of the arma-
ture proper which is pivoted in some manner,
the needle, and the ncedle screw. All moving oh-
jects have a frequency at which the} move with
ereat euse. This is known ns the “natural reso-
nant period,” and this fact accounts for the
high peak usually found in pickup designs which
oceurs at 3.000 or more eyeles. It is desirable to
s0 design this armature assembly that the rese-
.- nt perind will be as high in frequency as pos-
sible. It is extremely difficult, however, to Fet
+0 high that it is beyond 5.000 evcles, and there-
fore is wdll within the reproducing range.

The result of this resonant period is a sreatly
increased voltage at the resonant frequency, and
a greater voltage for 1.000 or 2,000 cycles on
cither side of the peak frequency. The result to
the ear is a very unnatural, unpleasant hissing,
and is epecially bothersome on voice reproduc-
tivn where certain screeching effects are noted.
The background noise of the record is also
yreatly increascd, making itself evident by high
unpleasant  hiss.

In order to reduce this resonant peak as mueh
as possible, it is necessary to apply some damn-
pening material to the armature, and in addi-
tion to the function of dampening, this material
mu:t center and maintain the armature blade
in the magnetic gaps. It has been found that
the #reater the needlle pressure applied to the
record. the higher in frequency the resonant
period becomes. It is also true thut the greater
amount of dampening applied to the armature,
the less bothersome this peak becomes. How-
ever, the direct result of both of these attempts
at improvement is excessive wearing on the
reecords due to the greater needle pressure and
increased mechanical impedance. For gowl per-
formance and minimum record weur, the neelle
pressure should not exceed 3% ounces, and the
mechanical impedance should be low enough so
that the pickup rides without hesitation the low-
est frequencies recorded.

Another portion of the completed pickup which
is usually given little consideration is the arm
and base design. Ordinarily the greatest thourht
is miven to appearance and finish, but the arm
should primarily be designed as an integral part
of the reproducing mechanism, since it does
have a very pronounced effect on the reproduc-
tion. Just as the armature assembly has a reso-
nant period, the arm assembly also has one

1935

which occurs at a much lower frequency, how-
ever, usually well below 200 cycles.

It is also important that a material be used in
the arm construction which is in itself dead
and nonresonant. Such materials are copper.
aluminum. and zine or lead. In addition to us-
ing material of this type, it is essential that
the arm be well braced to further increase its
rigidity. As in the case of the armature as-
sembly, when an arm is highly resonant the
voltare output ut that frequency is greatly in-
creased, and in addition, a resonant arm at low
frequencies is exceptionally wearing on the re-
cords themselves. The reproduction also is im-
paired since the bass response i8 not as smooth
as it should be.

HIGH FIDELITY SERIES

These desirable qualifications have been in-
corporated in this new pickup design. The de-
sign of the armature assembly at 31% ounces
ncedle pressure is such that the resonant period
occurs at a high frequency. In addition to this
feature, a dampening material is used which ef-
fectively reduces the natural period to a degree
wherein it is no longer bothersome in the output
voltare.

The use of a braced aluminum arm design is
responsible for increased bass response. as well
as the abszence of any resonant effects usually ob-
tained. The arm is constructed entirely of
alunmiinum and is well braced to prevent any
marked resonant effecets. The dampening ma-
terial is such that even thourh the armature
is well dampened and the peak removed by it.
the mechanieal impedance at the ncedle point is
very low and this pickup rides and reproduces
faithfully all frequencies from 46 eveles up, at
31, ounces needle pressure. This pressure
suitable for both 334 and 78 R.I>M. rccords.

An additional advantage is the fact that the
pickup is inherently light and this needle pres-
sure i8 not obtained by counterbalancing. A
counterbalanced pickup, while maintaining a
J.roper needle pressure, offers a very great iner-
tin effect to the vertical rise and fall of a
turning record. This is not desirable, since it in
turn causes a wavering in the intensity of
the background neise.

VOLUME CONTROLS

In the majority of present-day audio circuits
the input device, such as the pickup, is worked
dircetly into the grid circuit of the first aulio
tube. This is highly desirable because it ¢limi-
nates an otherwize troublesome factor of prop-
erly contrelling volume.

Where a transformer is used to couple the
pickup tv the audio tube input eircuit, in order
to obtain an evenly attenuated freduency re-
sponse at any volume level, it is necessary to use
a potentiometer across the secundary of the
trans:former, connected so that there is constant
impedance reflected to the pickup, or a conitant
impedance pad of some type across the pickup
and transformer primary. The latter is expensive
and seldom used for ordinary purposes. Where
a potentiometer is used across the sccondary, in
arder to vefleet a proper impedanee value to the
pickup, the value of this control must be high
and this fact, in addition to the use of a trans-
former invariably induces hum difficuities
to the picking up of stray masgnetic fields.
Where a pickup is worked directly into the
grid eirenit, a potentiomcter is satisfactory and
should be conneeted so that it gives constant
impedance to the pickup winding.

The total resistaunce of such a control is
usually approximately 10 times the impedance
of the pickup itself at ‘1,000 cyeles. In other
waords, if the pickup has an approximate im-
pedance of 10.000 ohms at 1,000 cycles. the po-
tentiometer should be 100,000 ohms. A smaller
value than this will result in reduction of the
higher frequencies, and a greater value in-
creases the high-frequency response.

The u:e of a shunt rheustat, either with nick-
up direet to grid eireuit, or transformer, always

is |

due |

attentuates high frequencies out of proportion |

to low, and is not recommended. A potentio-
meter, likewise when used on the primary of a
transformer, will deercase buss response at low
volume levels. A potentivmeter, to function

properly, must be connected so that the total |

impedance offered by it be worked into by the
pickup or transformer secondary, and the vari-
able impedance section go direct to the srid
and eathode,

Please Say That You Saw It in RADIO-CRAFT
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® FOR THOSE EXACTING
SHORT WAVE NEEDS

EFFECTIVE RESISTAKCE
L FREQUENCY

NON-
INDUCTIVE

LRIC RESISTORS

This chart based on an exacting
test by an impartial laboratory tells
its own story of IRC Metallized Re-
sistor performance on high frequen-
cies—only a change of about 30% in
resistance value on 20 megacycles!

Compare this with the 1009 and
2004, changes of ordinary resistors
under similar conditions and you
will quickly see why IRC Metallized
{(Filament typc) Resistors are unex-
celled for the exacting requlrements
of Short Wave oscillator circuits,
AVC filter circuits or as grid leaks
across r.f. tubes in addition to all
ordinary radio uses.

You can't go wrong if you stand-
ardize on IRC's for every service re-
placement or amateur need.

Get your name on the list to

FREE receive the *'IRC Servicer.”

It's full of helpful service hints—and ite
free!

[ INTERNATIONAL
RESISTANCE COMPANY

2100 Arch St., Philadeiphia, Pa.

187 Duchess St.,
ont.)

A 3 Tube-6 Watt
2B6 AMPLIFIER!!

(In Canada, Torento,

This Easy

is the on the
Job Pocket
You've Book
Been f

Looking I| Small
For in Size

What
a

Wallop !

AND THE CHARACTERISTICS?

Output 6 walts—gain 27 d.bh.aa 250.000 ohin  (standard)
fnut h in field supply—rull-ranke  svolume control.
Tubes: | 1-21%6, 1-80 (3 stakes In all)

Tdeal lor small hallz—store demonstrations—hoeme —or to

hoost those weak short-wave signals. Rugged, well built
with o high salety tactor.. I'RICE ess
- tubes
The above amplifier fs obtainable In a solld frame, waier
proof. leatherctte  carr¥ing  case wilth  sbecial  dypamic

sheaker built on 3 removable cover and includes a 25 n.

cuble. ke® input and battery, large size srnmlarll 3
hutten ophone -u:nended in a chrome nickel table
atamd g vy mpo]ller ne A

A COMPPLETE PO T)\BIE r. less

SYRTEM for.......... szz'so tubes

All Marlo ,\mn]lﬂer! nnd emllmnent are designed by
Walter A, ¢‘arter and are testied and approved by leading
radto laboralories,

MARLO RADIO PRODUCTS, 16 Hudsen 8¢, New York City
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Carploe Dl

—

(Full Radio Serv

SET SERVICING

rvice fufurmation found in the
1935 Manuul covers all types of
radie receivers. The materinl i
extreniely valuable to Iealers
and Service Aen. On manv
dingramx anvear voltage rend-
ings of tubex, socket connec-
tions, transforuer daea. slign-
ment details, and other rervice
notex.

PUBLIC ADDRESS
The pages on P, A, Installation
will be helpful to Servire Men
and . A apecialists.  Such
promitent features ax class A
end B amplifiers—inkle and
dua! channel systems—attenu-
ators, and mixers—uperpower
stages—preamplifiers and other
conunercial devices for P. A,
work are inclled.

ALL-WAVE RECEIVERS
Inforinntion relative to short-
receiver have found their
wiy into the 1935 Manual.  For
thew anndard  eanufactured
sete, wherever poesilble. con-
vlete nligning Jetail fur all wave
banda ace inctuded in addjtion
to the ~ervice material listed fur
ather <ets,

AUTO-RADIO RECEIVERS

All available service information

this
Service Men could de
n e to venture
¥ fieldl—that of

in
sorvicing only nuto-radian,

A shevin

included.

ceivers are

tubes.

RADIO-CRAFT

N O other radio book is comparable to
the new 1935 OFFICIAL RADIO
SERVICE MANUAL. In contents, in
style of printing, in grade of paper, in
illustrations, there has never been pub-
lished such a comprehensive volume.
The 1935 Manual contains over a thou-
sand pages—yet it is only 1% inches
thick because it is printed on a special
Bible stock which is an exceptionally
good stock, yvet one of the thinnest and
most durable papers. This 1935 Man-
ual is the most authentic and elaborate
service guide ever used in the radio in-
dustry. Service Mcen and dealers who
use this 19835 Manual are astonished
by finding in it such a wealth
of rofitable service information
which has never been published be-
ore.

f
Contents of the 1935 Manual

Over 1,000 pages full of diakrams and essential information of
manufactured receivers—only data of real use in servicing is
Thix new Manual is really portable since it will be
extremely thin and lizht as well. @ Volume V continues where
the preceditg manual left off. @ Many circuits of old sets are
included. @ Service Men know every set
points which are really the cause of trouble,
information could be obtained, these weaknesses with their
cures are printed right with the circuits.
new and valuable addition to the Manual. @ All the latest re-
included—all-wave asets,
radio sets, midget and cigar-box sets, etc., as well as P.\.
amplifiers and equipment, and commercial servicing instruments,

The cumulative index is even more complete than before:
including cross-reference to sets sold under different names
and type numbers. @ Volume V includes resistance data: sock-
et layouts; LF. data: and voltage data. @ Tube data on latest
Free question and answer service—as included in
our last three manuals,

OVER 1,000 PAGES

Over 3,000 lllustrations. Flexible, loose-leaf leather-
ette covers. Size 9x12"—yet only 11" thick

GERNSBACK PUBLICATIONS, Inc.
93 Hudson Street
MAIL COUPON TODAY!

has certain weak
Wherever the

This is an entirely

short-wave sets, auto-

New York, N.Y.

GERNSBACK PUBLICATIONS iInc., 99 Hudson St., New York, N.Y.

Enclosed find my remittance of $7.00 for

Copy of the 1935 OFFICIAL RADIO SERV

which send me, POSTAGE PREPAID, One
ICE MANUAL.

[Send remittance by check

or money order; or register letter if it contains cash, currency or unused U.S. Postage

stamps.]

NAME ...

ADDRESS . i s s et ee e e o
CITY STATRE..... RC-5-35

CLASSIFIED ADVERTISEMENTS

Glverlleements I thls section are Inserted at the cost of twelve eoply

Luirtals

1235

alklress each connt a3 ane word
plaved hy a recoRnized advertising afZency.
lowld he yeicks

asl

[ERIUE

No le-- than ten wenl

per ward tir el jiisevtion—name

al o« fied alveitisetint s nphe.

" .|-n»l|l Mt iing tor the June
Aoril 3

shovdd  gecompgns

e
it laler tha

A.C. AUTO GENERATORS RADIO
TWENTY NEW PRACTICAL CIANGES FOR AUTO- TED -RADIO DESLERS FOR WORLIFS 3
weneratm s, See our wlvertlseent In cemer of il s ital utsLanding for o

9. Aulo Iawer. bu.

Peltormanee. | ~

Al e
Heran

ELECTRICAL SUPPLIES

30

NSULATHIN, WIRE. VARNISIHE . RUTI'PLIES, ETC.
1 3¢ gtamn for hulletin. Awe Power, 111-C X, Hoyme
. Chirngo.
INSTRUCTION
S-$1:5 MONTIE.  STEADY G TO1ES,
Men-women, [8-Ln0, uadify  tor coln N tions,
Common cducation.  Full particulars free, mmedi-

ri
Rochester,

ately.,  Franklin Institute, Dep. Rx2. N.Y.

PATENT ATTORNEYS _
I'ATEN 'ERMS. BOOK AND AD-
vice fre t. . Washlagon, Do,

K
through 2
torney T,

NTIY i
23 Srerling ltuck,
¥, Washingtol

TING
%

Regist vred nt

AlY

M-
D.C AFree Bovklet-R),

u
. Distvibuto

LI
CRVSTALLINE CRACKLE 1'AINT N .‘T:\'(;I.h
iredry rind Jobbers mame and fohder < froe,
wple-lt Radia 2 Amdt Sebar, Michigan,

RADIO INSTRUCTION

e

:oinsrrue-
publie ]
s 1

fhumle

il

I3 est, IXTL AN expens<es
Jow,  Camiog INSTITUTE, Tenth Street,
Valparaizu,

SOI'ND

NT ED FROM
Atcher Avenue, Chivago, [

SOUND EQUIPMENT =~ -
WORLD FAIR.
Dupont » .
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OPERATING NOTES

(Continued from page ¢71)

1936

that was giving the trouble, put it on she
leakare tester—and there was all the trouble.
This condenser is a mica bakelite-cased unit.
capacity .01-mf. I replaced it with a 400 V.
paper condenser and it was once more doing
nicely but in about a week the same trouble
developed on the other machine and that one
waus also replauced with a paper condenser and
everything has been going smoothly ever since.

And by the way. this ambplifier was a new
unit having only been installed about 39 days,
Of course the sales company paid the service
charges on the two johs.

The only reason that I can think of for
those two condensers to break down. is be-
cause of the heat dissipated in the steel cabinet
housing the amplifier. 1 woulin't vouch for
the truth of that statement, though.

WiLsUR M. JACKSDN

®
A 72 W. P.A. AMPLIFIER

(Continved from page 662)

sponse from 50 to 10,000 cycles is part of
the regular equipment furnished with the 5y8-
tem.

The speakers, one of which is shown in the
illustration here, are equipped with aluminum
flares which act as both baffles and projectors
to throw the sound into the room. Conven-
ient, adjustable brackets are also proviled
with the reproducers to permit ensy mounting
on a wall aid to permit adjustment of the
direction of projection. This is important in
keeping down acoustical feedback.

The flexibility and ease of hundling this
equipment should make it particularly at-
tractive for any small- or medium-size instal-
lation. whether it is permuanent or just a

“rental.’

A "BOOM-SOCKER"
AMPLIFIER

(Continued from page 662)

speaker, and the output line will handle from
one to six speakers, including “Woofer” and
“Tweeter” units for wide range, high fidelity
sound.

Amonyg the new and exclusive features of
this amplifier i» dual volume control, which
automatically rexulates the photo-cell voltaxe
and which providex independent volume con-
trol for each projector. This serves to eijunls
ize the output from hoth projectors so that.

despite  any differences in the projector
soundheads, there will be no difference in
volume when c¢hanging over from one pro-

jector to the other. RBuilt-in meters indicate
the photo-cell voltage applied to cach phato-
cell, and serve as visual volume indicautors
for each projector,

A new “boom socker’” tone contral eireuit
(see dingram) is used which enables the
operator to emphasize the base or low-fre-
nuency response without cutting down the
high-frequency response. as done in the
usual type of tone control used in amplifiers
and radio sets. This is accomplished by
chaneing the coupling to permit greater trans-
fer of low-frequency cnersy and by the very
liberal use of high-capacity condensers and
fiter ecircuils to prevent attenuation of any
portion of the frequency apectrum due to
degeneration or impedance mismatch.

is

A coupling condenser controls bass,
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for

Cliock  full of BARGAINS

in RADIO SIETS, Lomg amld

short Wave Apparitus,

NEW |SSUE Servieenens Repair aml It.vI
[ nt 1'uris. FBleetri

JUST OUT 3 e and handreds of

[E3 KPCCinls at

tnk L
UM ENDOUS
Cet thix big aew Rorgat k. I's ahso
Tntely  FREE withe L —just send
us yonr Name aml Address on a4 post curd

WRITIE FOR YOUR COrY NOW.

JUST OFF THE PRESS

RADIO CIRCULAR CO., INC.
225 RC VARICK ST, NEW YORK

SAVINAGS,

UNEQUALLED VALUES
IN A) IFICATION
G teed Fidelity fro

u;roa:‘o 12,000 ccye]:es : l"" :.,se.!:.sq gn
tir i ] 1 appheation came

electionie o >
0 * fyoand N re teyuired. aro
o mane puhl

Do not delay. Send a ddollar 2t nnee for the fol
winy s e ng watl, 1
wgit
with

treat se

i oy
cotng
artiow,

0 n uon custs kept to alute mini
Only | M) copr x acoilnble Order st anee
RADIO RESEARCH LABORATORIES

Designing and Consutiing Engineers
Fort Wayne, indiana. U.S.A.

Pesianers 1
Nee our advert
Short

TRANSFORMERS
MADE TO ORDER OR REWOUND

Write for Prices!

CARMI TRANSFORMER WORKS
202-204 Staley St., Carmi, HI.

HAVE YOU A RADIO-CRAFT INDEX?

By suhlecl iasu dnd author he July 1229 to
lur ? issues ol RADIU-UCRAFT are xetl
(Fo)3 ndexerdl [t} atl you mnay ohtain
f only 2 You ma end siaopz or coln for th
unt to the publizh iz magazive for your
I} It wse will save ¥ 107

NEW! SENSATIONALY

110 VOLTS AC FOR AUTOS

The maa AUTONATOR gen

om f [

T A v Ed
8 et
AUTONATOR LABORATORIES, INC.
RC-8410 South Chicago Ave. Chicago,

BUI

You cap  build  this
Traller with _onlipary
tols  easily from onr

step-by-step  const
aheets and large siz
Funest desiened Tramber

s s
THE PLAN SHOR, 910 Palmolive Bidg.

Chicago, in.

AGENTS WANTED!
MOTION PICTURE SOUND

Most fascinating field awaits live Radio Serv-
ice Men—yuicl, sure profits
ASK FOR FREFE CATALOGS
§.0.8. CORPORATION
1600 DBreadway New York. N. Y.
Cable Address: *‘Sosound’ New York

| were

1935

MEMBERS' FORUM

(Contiscued from pege §44)

33. 46, 47. P'Z. Socket 1, Swl in pos. 2.

1%, 7% Socket Swi in pos. x-

33, 6.A6 Socket 2 Swl and Sw2 in pos. 2.

23, 80, »2, 853, 83V, 84, G285, G4S, tested in
Soeket 3, "X

81 Socket 3.

1273 Socket 3, Swi in pos. 2.

. indicates that to obtain a reading of the
oppisite part of the tube it is necessary to snap
the "2ND PPLATE TEST™ switeh to position 2.

Leo Zimsenr
62 Russell Street
Canisteo, N.Y.

AN ODD CASE

Rap10-CrAFT, Orsma Dept.:

I have just finished a repair job that 1 believe
i3 most unusui

‘I'he set is General Electric, Madel Td1,
which woiilld o deid if o light was switched on
or if anyone walked near it. . would crackle
and sputter before going dead just as il it had
a loose connection.

Yet after i riwid inspection of the wiring.
nothing was found wrong, net even o stray
straml of wire. | checkwi the tubes nd speaker
and noticed while checking the tubes that there
were no bireaks in any of the power cireuits, [
bent the wiring cables back and forth while
checlking  which, of course. proved that the
trouble wus in a eirenit ecarrying no current.

I then gave the tuning ecircuits and all other
circuits carrying no current another close in-
sprection and found nothing, I was berinning
to zet discouraged when | saw a gleam of lixht
reflecied from the variable eondenser. Bringinye
a light closer. 1 discovered what ciused it
Fvery plate on the four sectinon condenser was
covered with a fine steel or iron powder, evi
dently chips from drilling o filing. Mtoer
vleaning them out with a pipe cleancr and a

viicuum cleaner, the set worked normally.
The custimer claims that the set has acted
like that from the time he bousht it. 1 was

als0 toll that other Service Men were called at
different intervals and could nat account For it.
They had gone over the set clsely. as 1 did.
hut qlid not leeate the trouble because the chipe
invisible unless you happenel to look at
the condenser from @ certain angle, being the
same ¢olor as the plaies.

In my estimation. the Mault was the manulae-
turer’s.  As I Jook at i, the eondensers have i
thin coating of oil on them when new, and the
comlenszer was probahly drilled for the compen-
ators.  The chips falling inside were held fust
by the oil Hlm i as the oil dried out the vibra-
tion of the spenker and cahinet scattered them
into the plates where they caused intermittent
shert eircuits.

I have never heard of a similar case hut per-
hans other memhers the
countered the sume problem.

Ray GoLming
1722 Devalur Sirect
Broollyn, N.Y.

HOW SPEAKER FIDELITY
IS INCREASED BY AN
"ACOUSTICAL
LABYRINTH"

(Continved from pauc 666)

ing abserption of the eonduit walls at the higher
{reauencies.

By thus preventing dischuvge of sound jinto
the interior of the cabinet. the usual boomy
elfect of cuvity resonunce is eliminated and
other advantages are yained, one such beins an
incrcaze of power-handling ability at low fre-
quencie: due to the helter diaphragm loading
afforded by the conduit. The response charac-
teristic of this system over the Irequency range,
when miounted in a cabinet, ix superior to that
of the same speakers in a fat hatile of cquiva-
lent size!

As pointal out by Mr. Lurie in this issue, the
“neoustieal labyrinth” or “infinite bhafile” svstem
of renroducer operation has extensive applica-
tion in not only radio but alze 1. A."

www americanradiohistorv com
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Centralab
HANDY

i FIXED RESISTOR

RACK

Say poodbye to lost resistors . L .
away the cuns and bottes that tormerly helil

- throw

‘em. llang this CENTRALAB RACK on
your wall and KNOW glange  just
vhere thevy are . ., amd what values vou
have on hand . . . . vours ahsalutely Jree

with a SPECIAL DEAL consisting ol 20:11
watt 36 ovpe and 20-', watt 310 type
CENTRALAB RESISTORS.
The RACK 15 of heavy sheet meta] and witl
eive yeurs of service.  R.AMLA. Color chart
is in full colors.

Write fuv descriptive information today.

CENTRALAB

Division of Globe Union Mfg. Co.
CENTRALAB
9n0 E. KEEFE AVE.
Milwaukee. Wis.

1"l rr on atoul your special o
i FREE JLANDY FINED R
SIETOR RACK
NAME
ADDRERS
Iry STATE
MY JORBER 1=
|[3]

7 Acratone
Re Iﬁlg te {eads again

ontrol -
CATALOG

’ SPECIAL PUBLIC

ADDRESS EDITION

ang Replacement Paits

1935-RADIO

CHICAGO, ILL.
1331 SO.MICHIGAN AVE.
ATLANTA, GA.
§46 SPRING ST. N.W.

Please Say Thot Yue Saw It in Ramo-ClarT
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~WELLWORTH TRADING CO

RADIO-CRAFT

CHICAGO\

r 560 W. WASHINGTON BLVD.

DO YOU WANT TO OBTAIN
AC ELECTRICAL POWER

from a Windmill. from available Waterpower, from
your Automabile, from your Motorcyele, from your
Bicycle, Footpedais or Handerank ifor transportable
Hadio Transmitters, Strong Floodlights. Advertising

sy ; «lo you want to operaie AC Radio sels from
32 V.5C farm HEDt systems: operate two generators
it series to get 200 V.AC: obtalh two phase and three

shase AC., ete., ete.
‘ o ‘GET OUR
WESTI NGHOUSE
200 Watt.
11g V. AC
Power

%3, Generator

MANUFACTURED FOR
U. 5. SIGN. CORPS

SPECIFICATIONS

Housjng—Aluminum (Diamet-
er 63 in, Length=1% .} Shaft—2 3/16 in,
(driving end) (diameter 9. 16 in,—the end is threaded
for a Jistance of 34in.)  Base—Cast lron. (Lenglh—73
% in.  Height -1 9716 in. Width—43 fn.)  out-
put—200 Watt 110 volts AC lheed 4504
NStator~—Two  pairs  (two North and two  South)
Rotor—12  tooth inductor. Inilt  in  conmutater.
Lntor turns in hailbearings.
% to % H.P. needed to run Generators.

(GENERATORS HAVE NEVER BEEN USED)

FREE

Weirht—143% 1bs,

With each Westinghouse Generator we
supply free of charge a set of Jdiagram-

| ditferert uses, giving techniceal information. elec-
' trical Hookups and installing expianations, |
We also include free of charge a set of four
| repiacement carbon brushes. |

T T THERE ave over
25 APPLICATIONS
SOME OF WHICH ARE:

A0, Dynamo lIghting from elght to ten 20 Watt
110 Yol Tamps.  Rhort Wave Transmitter supply-
ing 110 Volts AC h)r eperating "Ham™ tran.millter.
Gperating 110 V. AC 60 Cyele Radio Keeciver in D¢
listricts. Motor Gemralnr Public Addrese Syitems.
Electric Kirens on motor houts. vahts. et Cump
Lighting. Shart Wave artificial fever™ apparalus,
Television..  T'elton Wideraheel for lighting or olher
purposes.  Airplane: for lighting strong scareh lights
or clectric signs.  Laboratory Werk,

Generater as descrihed abwve inrludinl! four replace~
ment curhon biushes aml lolu.n wont
ing instructions and uses. .

Shipplng welght 18 lbs.

(Tteplacenent carbon brushes hought
per et of four.
§1.000

selarate $1.%0
Bet of instruction bouyght separmie

All Merchandise Offered In This Add s Absolutely
New and Unused

WELLWORTH TRADING Co.
560 West Washington Blvd.. Chicago, 111,

1 enclose $....... . fur which Llease send me

Electrical Portable SPRAYER Qutfit

275

Formerly Sold
for $68.50

I

Mountéd on base with three ball-

bearing rollers.  Shipplng weight
of complete outfit. 55 Ibs.

This is the ideal onfit for all-arouml spraying work

wherever current s available,  With {t yon ean snray

RM |

blue prints_ and instructions showing twenty-five |

Address ..

paint. varnish, duco. enamel. lacquer. insecticides.
ete.. with speed. You can move it from one room
tu another.  Simply insert plug into electric socket

and this marvelous machine s reacdy.

outfit_equinped comblete with Internal Mix Spray
Gun with auart aluminnn cun. which enables you to
chrain rognd or fan spray. 1+1-h.p. heavy iinty motor,
TH -volt, 60 exiles AL, and air filter. Kellog Aldr-
l'llﬂ’l(-ll' Compaessk. 1Y%%13 . 15 feet of hose. cord
an e,

Price of eomplete outfit with gun. $27.50

Price of outfit without motor. $20.00

Price of Internal Mix Spray Gun, $7.50 alone

Price of Filter Tank. $4.25 alone

Complite with Geuge and 60 1he. Safcty Valve)

Price of Compressor, $7.50 alone

G. E. MOTORS

Theee Motors were manufactured by the General
Electric Company and orlginally intended for use
Ly a large wmanufacturlng emnpany.
Here are the
specifications:
30 h.p.—1800

Anywhere In

$245

WHILE THEY LAST

15
Orlginal Price $12.00

e e —
ORDER FROM THIS AD

SINCE WE DO NOT PUBLISH A CATALOG
Remit by check or woney order for full smoeunt of

cith gtem—shipped by eXpress collect, it no money

fur In0% enclosed. No C.0.D. Money refunded if
nol safsfied.

the followine:

Stlrrmg Stories of
Future Science e

Here, each month, you can
revel in the wonders of sci-
ence and imagination throu h
masterful tales by the worl
leading authors of scnence-
- fiction. Besides many thrill-
ing stones in each issue. you will find
several interesting departments, including
‘Science Questions and Answers” and
“The Science Fiction League'’—the voice
of a world-wide ofganization.

SPECIAL OFFER (in U.S.A. only)—One
year for $2.00. Send check or money order.

WONDER STORIES
99R Hudson St. New York, N. Y.

A GERNSBACK PUBLICATION

ps‘rgmss._;.

For May
A COMPLETE BOOK-LENGTH NOVEL

¢ Galleons of Death”

By NELS LEROY JORGENSEN

A Swui Zh\lmm; Story of the Caribbees.
Also Short Stories by [. Alla Dunn, Nor-
man White, Jr., Jack Coviugton and Oth-
ers. A True Story by Frederick P. Hood

A GERNSBACK PUBLICATION
15¢ The Copy—On All Newsstands

for MAY, 1935

COYNE SCHOOL
CELEBRATES

It may surprise many that one of
the oldest institutions of its kind, the
Coyne Electrical School, celebrates its
85th birthday this year, President
H. C. Lewis celebrates the occasion by
announcing a new course in electrical
refrigeration and air conditioning te
round out many specialized courses
in radio and electricity.

Starting purely as an electrical
school, 35 years ago, Coyne took on
successively radio, then television, and
all the allied radio arts during the past
ten years. During the course of its
existence, Coyne has turned out thou-
sands of successful men. It has gradu-
ated as many as 25,000 students a year.

s

MODERNIZING
STANDARD P.A.
AMPLIFIERS

(Continued from page 666)

The reason for placing it in this position is to
secure quiet signal control,

The second tube is a 77 connected as a tri-
ode, (Its plate, screen-grid, and suppressor-grid
are tied together to function as the third ele-
ment of the triode arrangement.) This surpris-
ing circuit secures a voltage amplification of
35 with a relatively low plate impedance. An
output transformer with a tapped secondary per-
mits coupling this tube to a 200-, 400-, or 500-
ohm line. A capacity coupling to a high-im-
pedance grid circuit is also provided. When
u:ing the high "Z"” connection the output trans-
former functions as a plate resistance.

A stage-by-stage analysis indicates an over-all
gain of 70 db., resulting from a voltage gain of
100 in the first tube multiplied by a gain of 35
in the second tube; 20 x log of 3.500 indicates
a db. guin of 70.9, for all practical purposes
70 db. With the input ecircuit shorted and
the volume control on full the hum level is 1
ner ccnt of the total gain. The power supply
utilizes & type 80 tube, 2 chokes, and 26 mf.
filter capacity. In addition to the chokes, series
resistors are used to help filter the plate cur-
rent. The chokes are mounted with their cores
at richt angles and beyond the magnetic field
of the power transformer. A 50,000-ohm re-

| sistor serves as a blecder across the plate supply

| prevent any tendency of “motor-boating,”

|

Please Say That You Saw It in RADIO-CRAFT
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to the 77 tube—a function which greatly stabil-
izes the amplifier. The cathode bias resistors
of each tube are bypassed with 25 mf. electro-
lytic condensers. These large condensers further
which
is common in amplifiers having an extremely
high gain.

The frequency response varies less than 3 db.
from 40 to 9,000 cycles. A 4-prong tube socket
serves ag an input jack. A 5-prong socket is
used as an output jack. Hence, when the proper
connections are m:\de to a plug for a microphone
input and the desired output, there is no further
possibility of error in making the connections.

The volume contro]l carries the power switch
and a ruby pilot light glows while the pree
amplifier ig operating.

This unit opens up an execellent market for
P.A. men who wish to sell new microphones
and a preamplifier to their cliemts who now
have n wgood standard amplifier. This type of
unit is easy to demonstrate and shows a marked
improvement in the output tone and volume of
any amplifier to which it i8 connected..

®
HATRY & YOUNG, INC.

OQf interest to our Connecticut Yankee read-
ers is the recent announcement that those
old-timers in radio, Hatry and Young, have
opened & branch store at 86 Meadow St.,
New Haven. Conn. Well, here’s wishing them
lots of well-deserved good luck!
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quantity of carh ltem on sale,
no more can be had.

Act fast to take advantage of
We reserve the rlght
event amy item you've ordered has hecome

under idintical catalog numbers,

anteed perfect.

Broadcast Receivers, Amplifiers

Requires 6-30°5 wne
and batterles. YOIU'R DPRICE

No. 46 20-watt Class *"B" Amplifier
volts, 60 eycles, A.C,  Requires 1-57
2 rectitier tor operation. Tmput to gric
put 040 ohmis.  Enstructlons tncluded.
YoUn PRICE. .

R LY

Analyzer Adapters, Etc.
No, 907LA Na-ald 7-prong analyzer adapter
lesg cable, YOUR PRICE gl.
No. 1861

YOUR PRICE $.80; No.
YOUR PRICE §.2

1873 New PPentode A

Tubular By-pass Condensers

All 200 volt units frmn .01 to .5 mf.
300 volt units .5 and #.01 wmf. 15¢ cach: All
volt pnit- trmn 42 10 .5 mf.
froin
able in the following iz

% nf. 16e; 1.0 mf. 1Be

a
14¢e;

list ef enodern r
ted radie undi cam-
did model Aimed—l
hundredy of man-
s namas and ad-

This Valuable Booklet
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CAPITOL RADIO

RESEARCH LABEORATORIES, Ine.
1503 Fiet 55, MW, Washington DC.
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facture of
and AMPLIFIERS.

brduets.  Used and endorsed by leading wuthoritles
Catalogue FREE.

Manufe turers of P. A, Equipment o 1885,
. MILES REPRODUCER CO., INC.
112-14 West 13th St., Dept. RCS New York. N.Y.

Tremendous bargains, every one of them! All these
{iema represent standard radio merchandise which we
‘There is only a definite
\When they are gone

this amazing sale!
to refund your money in the
denhleted.
You can find most items listed In our various catalogs
Immediate shipment
can be made on all this merchandise. All goods guar.

No. 3000 Wright DeCoster 7-tube 2 wolt Farm Sels.
ml 1-31 for eperation.  Less tuhes

Kits. 110

of 57; cut-

$2¢.00

Dumont “B’* Eliminators—Your Price $3.95.

kit. 450 otins 2 watt
50; with cable, $2.50.

UX Universal Adapter & Trouble Finder,
B pter. 20 C.T.: 40 C.T.: 60 C.7.: 50 ohms: 100 ohms: 150

. 9% NYLA Hundred-in-Ond h 20

T'mversal Testlnz Adapter. YOUR PRICE $2.50.

lie each:
1060
b6e cacli; AL Gl valt
o1 to 0% 126 cach: Nated at 200 volts

i z nomf. No.o Isad 1°Y S-prent coil forms 14c: No.

We desizn and build the largest line of Public Ad-
teas Systemts amd Comjawuent< from the microphone to
1t pe ke Iwling the an wer. over 300 types |
Priced in_asoordanee with the stamdarnd of MILES

Uncased and Cased Paper Service
ondensers

1.0 mt. at 400 volts—20¢; 1.0 mf. at 600 volli—
22¢; .5 and 1ol ot 100 volts 19c; 4.0 mf. at Ine
rolts 28e; 2.0 anf. at 600 volta—28c; 4.0 wf. at
b volts—30e.

Genuine Molded Mica Condensers
Available in the followlne sizes: .00025: .0001: .0005;
onl oo 3, 00d 10¢ each

Midget Variable Condensers

Available in the following size<: 13 mmt; 30 mmf:
0ot 1oe nf 32¢ cath

Taa-ganged Q0035 nf, Vaikdle Condensers 70c
Three-gangedt 00035 mf, Vaiable Condensers __.80¢

Resistors—All Types
Kit of 10 assorted 5 watt vitreéous cnamel, wire waunl
10 -1at .$1.30
Kit «f 6 a-sorted 35 wait vitreous enannd resisters
$1.95

Miscellaneous Carbon resistors at 3¢ EACH in any
ot the Vollowing value 12000 ohms Yz walh: 350
ohins Yz watt; 608 oluas 1 watt; 200 ohms 1 watt;
3¢ each

Muter Iron-Clad Wire Wound Resistors

ohms 0 ohms: 250 ohms; 300 ohms; 400 ohms: 500
ohms: 600 ohms: 750 chms: 1000 ohms: 1250 ohms:
1500 ohms: 2000 ohms: 2500 ohms: 3500 ohms: 5000
ohms 4¢ each

Short-Wave Plug-in Coils and Forms
No. B-SWC Bruno ribdon-wound S.W. plug-in coils.
set of 4. 15-200 moters, for 00012 wf  comlenser $2.255

1864 UX
4-prong coil forms 13c.

97 Hudson St.,

Aerial Equipment

No. 2159 LIghtnins Ar
i\le(lium sizedd Dartery
KUZES q

in Nerew  Eyes, each
Clamg 3e; Noo 2154
Nu. «s Ins<ulator<, ecurh 3c.
No. Nuilit Knob In-ulators.

Aerlal Kit-, each 59¢3
Eyes, poreelain. each 3¢; No. 2155
tora, cach Ze,
Dynamic and Magnetic Speakers

No. 1552 Little Gemn Magnetic Speakers . .70
Nest 5" Magnetic Speakers $1.50
Fallowing dynamic speakers at Close-out Price of $2.95

H ohin

wr. 2w ohm  field tor

eaker, 758 ohm el no tran-former ; 6%

00 ohtn field. tapped at 300 ohms for sinile I

[
L ’Spcakcr. 6 volt_ fie

#”  peaker. Son
for 1N1N71;0 6 K
5 8"

B er, 2
pentade
Miscellaneous

Aluminum Panels; Txl0. 46c¢ 7x14. 70c.

Electrolloy Panels: 7x10. 27¢: 7x12, 33¢; Txl6. 44c.
331 Earbhane Cushions—per set of 2, . 13e
Angles & Dirackets. 1%alls, 1ax1lz. %Bx3ixl%, 2¢ ea.
1850 Neutralizing Toul 65¢; Na-ald Code Practice
Sets. earhl 25¢: J0Zi 3-way Fuse 1'Mug.. earh 13¢
doal Sacket Flashers. cach 8¢5 1080 Cigar Lizhtar
Upit:. eah 10¢; -
for $1.50:

of Volume Controls 5
Auto fuses. assorted [9¢ per box of 5:
Inter-Atr Banana 1'lugs & Jdacks. cach. 2e; DidS
Womd Knoh- ch 10e3 1601 Tokgle witehes, each
15¢; ¢irtll Clothz. each 146,

Assortmaont

TERMS: tnder directly from 1l ad” and save
money., 109 ati~faction pusranteed. Al price
net, na turther Houed.  No orders lewe than
£3.00.  For .0 orders ~eml 207 remiftance; bhal-
ance (1 1y Priority of shipment given to cash or-
ders. ACT NOW. FREE CATALOG :cnil He {+oin
or pew U.5. stamPps) for postage. ook by return mail.

(olinls

New York City

TECHNICIANS' DATA
SERVICE

(Conlinued from paye 87R)

72, HALLICRAFTERS" SKYRIDER SHOKT-WAVE RE-
cEIVEKS. Descriptions of the Skyrider tuned R.F.
and Super Skyrider superhetcrodyne short-wave
receivers desizned and hnilt by Hallierafters,
Inc. Feature-: range of 13 1o 200 meters (with
broadeast or 10-meter band aptional), auto-
matic wave-change switeh, continuous band-
spread. built-in  monitor. speaker and power
supply (or batteries), high-fidelity audio. and
other refinements.

78. HEeTRo HoME AND AUTo-Rablo RRCEIVERS
AND Accessnrigs. A folder containing descrip-
tions, illustrations, list and net prices of the
Hetro Eleetrical Industries, line of console,
phone-radio and table-model home radio re-
ceivers, auto-radio sets, phonograph automatic
record changers and motors, antenna systems
and D.C. converters.

74. SrrRAGUE 1935 ELECTHOLYTIC AND PAPER
CoxpENsER CaTALoG.  Gives specifications, with
list and net prices on a complete line of wet and
dry eclectrolytic. and paper condensers made by
the Sprague Products Co. for radio Service Men,
set builders, expcerimenters and enirineers. In-
formation on the Sprague Capacity Indicator,
for making capacity tests on condensers and in
servicing receivers, is included.

75. SrracUE TeL-U-How CoxpeNsEx GUIDE.
A valuable chart. compiled by the Sprague I'rod-
ucts Co. which tells the proper types. eapacity
values and valtaZes of condensers required in
the various circuits of radio reccivers and am-
plifiers, and how to locate radie trouhles due to
defective condensers. Includes data on condens-
er calculations.

A 6B5-TUBE AUTOMOBILE
P.A. AMPLIFIER

(Continucd from page 660)
convenience of the amplifier.

Onc very important feature, which lawers the
nominal operating  current consumed by the
amplificr when not in actual servire. is the use
of two power switches, one  controlling  the
filament circuits, and the other controlling the
input side of the genemotor which supplies the

“B" power for the plates of the amplifying
tubes, both switches are eguipped with pilot
lichts. Thus, during a period when no records

are being played, and the mierophone is not
in use, it is a simple matter to put the generator
switch to the “‘off” position. the pilot light
will zo out, and the drain of the generator will
be removed from the battery. At the same time,
the filaments will remain heated and be in con-
dition for immediate operation as soon as the
gencrator switch is thrown.

CIRCUIT

The circuit is very interesting from the stand-
point of simplicity and efficieney in operation.
{Mechanically, this amplificr will stand up under
conditions which would cau~e cven Eood auto-
mobile radio receivers to fail.) Four tubes are
used, but in operation they are equivalent to
8 tubes. The voltagre and power amplifier stares
are resistance-capacitively coupled. and the cir-
cuit is a true push-pull arransemeat throuprhout,
bath as 1o voltage amplifiers and as to the power
stagre.  (This type of circuit was pionevred sev-
oral years ago by the writer, and has bcen
widely copied. as the real advantares of such
an arranpgement have proved their warth in

TRAILER 3
COMPLETE $ 950
All ready for road. Capacity %
tonn but only weighs 175 lbs. Fits
any car. Attaches to bumtrer bolts
—ne body drilling. 4% nneumatle |
tire. Bady 52x12x0 lnch. Positively

no side sway at any speed. Can be attached or detached in
one minute. Nlesl for radio or refrizerator delivery, alo
far caumnbers. \Write today for illustrated literalure. FREE.

F. A_. KARAVAN, 308 W. Randolf 5t., Chicago '
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NENSERS.
Produets Co.. which ¢xnlains the importance of
various characteristics of condensers,
power-factor,
determining
sriven condenser to provide maximum filtering
and safety in operation.

76. Facts You Suetrtn Know Apnur Con-
A folder, prepared by the Sprague

=uch as

leakase. capacity and voltage in
the efficiency or suitability of a

www americanradiohistorv com

commercial type cquipment many times over.)

The first tube is a voltage amplifying t

ube

using a 6A6 in push-pull. resistance-capacitively

coupled to another 6A6 tube alsn in push-
arranpement. The output of this second

pull

am-

plifying stage is coupled to a pair of the new

615 (This output <t

by the way,

outhut power tubes,
is one of the most

afe

interesting

Ay
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1935

HOW TO MAKE A P.A.
BEGINNERS' A.C.-D.C.
PUBLIC ADDRESS
ADAPTER

{Continued from page 65.1)

sistor results in maximum life for the electro-
lytie condensers.

The most difficult feat in an arrangement
of this sort is to prevent an unduc amount of
hum component appearing in the output of the
adapter.

Consequently, a “crystal” (bi-morph crystals
of Rochelle salt) microphone was selected as it
could work directly into the grid of the pentode
section of the 12A7 without need for a match-
ing transformer (the use of which would tend
to cauxe hum-coupling due to the leakage-field
of its iren core).

For D.C. oberation from a 110 V. power line
the two ganged S.P.S.T. switches Sw. 2 are
closed. thus completing the circuit to the recti-
fier section of the 12A7: this connection serves
to eliminate the strong D.C. ripple voltage that
exists on the average D.C. power line. Unfor-
tunately, the 12A7 tube as at present made
lows not here permit use of the rectifier section
during A.C. operation, Thercefore, if the P.A.
adapter is to be operated in conjunction with
an A.C. radio set. switch Sw. 2 is turned to
"off,” and the "B voltarze is then obtained by
running a lead from adapter post “B4" to a
hiizh-voltage 1).C. source (usually. a screen-erid
tap secured by means of a wafer adapter)
within the radic set. For operation on batteries,
switch Sw, 2 remains open; a “'R” battery sup-
ply of 90 to 135 volts connects to terminals *“ —*"
and "B4" in the adapter: and a 12 V. “A'r
battery is connected to posts “4* and “—"'

LIST OF
PARTS

One
One
One
One

Blan aluminum cabinet, 5x6x4 ins. deep:

Blan R.F. coil, center-tapned, L1;

National Union type 12A7 tube;

socket for type 12A7 tube;

One Ohmite 5-mey. resistor, R1;

One Ohmite 3,000-ohm, 1 W. resistor, R2:

O-1e Ohmite 500-ohnmi. l-watt resistor, R3;

One power cord, 365 ohms, R4;

One variodenser, 500-mmf, size. Cl;

Two Aerovox paper condensers, 0.1.mf., C2,
Cé6:

One Aerovox dual electrolytic condenser, 2-8 mf.,
C3:

One Acerovox eiectrolytic condenser,
V., C4:

One Aerovox mica condenser,

Two press-type hinding posts,
“Gnd."";

Three press-type binding posts,

50 mf., 35

100 mmf.. C5;
“Ant,”  and

B4,

Two tip-jacks, *“Mic.”";

One Turner erystal microphone, with banquet
stand;

One off-on switch, Sw, 1;

Two S.P.S.T. switches, ganged, Sw. 2;

Two 5-A. fuses, F.

Interior view of the P.A. adapter.

IMease Sauy That You Saw It in RADIO-CRAFT
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New Demountable
CRYSTAL
MICROPHONE

Instantly installed on
stand ! Instantly  re-
movable for safe-keep-
ing or use elsewhere!

SHURE MODEL 70H-79A
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GOOD NEWS ABOUT THE 1935 OFFICIAL
RADIO SERVICE MANUAL

—this new volume is now ready for delivery. Turn to the

anhouacement oh puze H03 of This issbe, amd read full

Dartlvulars about Lthis book.
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A MAGAZINE WHICH NEEDS
NO INTRODUCTION
TO SHORT-WAVE FANS

SHORT WAVE CRAFT

This popula? monthily magazine, SHORT WAVE CRAFT,
contains everything you want to know about Short VWaves.

The wonders of world-wide short-wave recebtion are
clearly deseribed and illustrated. Latest practical infor-
mation for radio fans, exnerirnenters and “‘hams™ will be
fonnd. Tells you how to huild short-wave receivers and
transinitiers; comstruct sets of one ami two tubes or as
many as seven, elght or more. Tells best foreign stations
10 o€ and when to tune them—includes newest aml best
cireitits of the time. SHORT WAVE CRAFT is edited
Ly Hugo Gernsback.

NEW FEATURE RECENTLY ADODED—To the short
wave fan who has logged and obtained verification of the
iargest number of short-wave stations from all over the
world during one month, will be awarded a magnificent
24° silver trophy.

Special This Month Only!
For the manth of April only, we offer readers of this
mauazine the opportunity to read radlo's greatest short.
wave magazine at a special saving. The regular subscrip-
tion price {s $2.50 per Year. You can now get SHORT
WAVE CRAFT for the next

8 MONTHS FOR $1.00

4-Color Cover
Over 200 tllustrations
9r12 inches in size

|| v
\ I|25(: The Copy

ﬂ ON ALL
NEWSSTANDS

send remittance by check, money arder or U.S, Postage \
Stamps. Reglster letter if it contains cash or currency.

SHORT WAVE CRAFT

99R Hudson St. New York, N.Y,
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t developments in the line of new tubes to appear
| in the last twe years.) It was possible to in-
crease the overall sensitivity by using a voltage
|gain tube in the second audio stage without
worrying about considerations as 1o input power
logs, grid current, and other factors which would
increase the cost and perhaps decrease the
operating efficiency of the amplifier as a whole.
(See RaADIO-CRAFT, April 1935, page 590.)

How well this system of push-pull amplifica-
tion in conjunction with triode tubes resistance-
capacitively coupled, works out, is shown in
Fig. 2, where the frequency characteristic cover-
ing the spectrum from 40 to 10,000 cycles is
indicated. It will be noted that this curve is
made at the approximate maximum power out-
put level of the amplifier, thus indicating the
operating  frequency characteristics at Thigh
| power level. It will be noted that this is not
actually the maximum power output because the
amplifier can be driven 1o greater power level
with a slightly hixher percentage of distortion.

The input plates of the two 6B3 tubes hook
into a specially-designed output transformer
having a primary impedance of 10,000 ohms,
center-tapped. The two secondary windings,
one with a 500 ohm impedance, and a universal
low-impedance tapping arrangement, permits
the matching of speaker impedance at 2, 3, 4,
6. 7, 8 10, 12. 13, and 15 ohms. This very
flexible feature enables the use of a 500-chm
transmission line with auto transformers, or
suitable line-to-voice coil transformers mounted
on speakers, or permits direct lines to be run
at low impedance to the speakers used with the
amplifier. All of these connections can be ob-
tained from the terminal strip mounted on the
front of the amplifier, between the two power
control switches, thus making all speaker con-
nections easily available at all times. Directly
above the terminal strips, as will be noted in

the photograph of the amplifier, is located the !

tone control which is so useful in microphone
work, and also serves the purpose of a scratch
filter for record reproduction,

CONTROL BOX |

AIR CONDITIONING

is America’s Next Great Industry

THE idea of electricians. radio service men and other
mechanically inclined men servicing Air Conditioning
and Refrigeration Units is self-evident and the thought
has occurred to some untold thousands over since air eon-
ditioning ¢quipment has been installed In public muditori-
ums. theatres, studios. department stores, office buildings l
and manufacturing plants. The tremendously broad possi-
bilities in this new industry are bound to give employment |
and success to men far-sighted enough to see its advaneo- |
ment and development.

Well-knoun Engineer Edits Manual

The OFFICIAL AIR CONDITIONING SERVICE
MANUAL is edited by L. K. Wright, an expert and a
leading autherity on air eondltmmn& and refrigeration.

In this_Air Conditioning Service Manual nearly every
page is illustrated: every medern installation and indi.
vidual part carefully explained; diadrams furnished of all
known equipment: special eare given ta the sorvicing and
installation énd. The toois needed are illustrated and ex-
plained: there are plenty of charts and page after page
of service data.

CONTENTS IN BRIELF

History of Air Conditioning: Fundamental Laws: Meth-
ods of Refrigeration: Ejector System of Refrigeration;
Compression System of Refrigeration; Refrigerants; Liu.
bricating Oils: Liquid Throttle Devices: Servicing Ex-
pansion and Float Valves: Servicing Refrigerating Sys-
tems; Control Devices: Thermodynamies of Air Condition-
ing: Weather in the United States: The Field of Air
Conditioning; Insulating Materials: Heat Transmission
Through Walls; Complete Air Conditioning Systems: Es.
timating Requirements for the Home. Small Stare. Res-
taurant: Layout of Duct Systems: Starting Up a System:
Operating and Servicing Air Conditioning Systems: Air
Filtration. Ventilating and Noise Eliminating Oevices:
Portabie Electric Humidifiers and Room Coolers: Auto-
matic Humidifiers; Air Conditioning Units for Radiator
Systems and Warm Alr Systems: Central Conditioning

Units, ete.
352 Pages
G600 Hllustrations
9x12 Inches

Flexible, Loose-Leaf
Leatherette Cover

5529 A COPY

(Send remitianes by check, meney ordrer or unused
LN, Stawmps. Registes Wtler if it rentuing staomps
ar cHrreney. )

GERNSBACK PUBLICATIONS, INC.

The control box is a very compact affair,
housing the microphone transformer,
control, mike current battery, microphone cable
plug receptacle, phonograph pickup, tip jack
connector, and phonograph microphone throw-
over switch. The volume control is located on
the short end of the case. which is mounted on
the steering column directly under the right-
hand driving position of the driver.

The small toggle switch enables the operator
to throw from mierophone to phonograph in-
stantaneously and as the distance between the
control knob and the switch is approximately
1 in., it is At once apparent that it is easy to
make any volume level adjustments necessary
with great case. The control box cable consists
of two wires in a shicld, with a male receptacle
plug on the free end of the cable which, in
operation, is plug®ed into the thrcee-way female
receptacle on the side of the amplifier.

volume |

The high voltage wain of 80 (b can be traced I

to the use of the hirh-mu triodes and the ex-
cellent power sensitivity of the 6B5 output tube.
Needless 1o say, there i3 more than ample
voltage amplification to drive the amnplifier to
its rated output from any good single or double
carbon microphone. There iz more than ample
voltage szain available to bring the level of even
the poorest low level recordings up to a satisfac-
tory value, and due to the use of the tone con-
trol, sufficient attenuation e¢an be obtained at
the higher frequencies to minimize surface noise.

Tests in the field have indicated that the use
of up to 6 trumpet type speakers, or cone type
speakers mounted in suitable baffies ean be used
with extraordinary coverage and satisfactory
sound level at distance up to 250 {t. away from
the car. Another advantage of this unit can
be traced to the fact that it is equally applicalle
to the small sound truck of the radio Service
Man, where he combines his radio servicing
business with the rental of sound equipment for
advertising purposes, ete.. or it fits just as
reudily in the pleasure car, where, due to its
compact size and the possibility of placing it in

be found highly desirable. enables the P. A. en-
wineer or the radio Service Man to instalt an
outfit that will really give him service and a
degree of canvenience unheard of in auto am-

99R Hudson Street New York. N. Y-

plifier design.
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PUSH-PULL
INPUT

CRYSTAL
S“MIKE" PRE-

with carrying case Pr.i.ce (:'Ol‘np.'l.ﬂ.le $B5-00

Overall gain 70 dB. Output impedance 50,
125, 200 and 500 Ohms.

Longer microphone leads are possible with
the push-pull circuit now standard with S.8.1.
Crystal Microphones and Pre-amplifiers.
RECOMMENDED FOR REMOTE PICK-UP

Ask for Bulletin No. 12
| CRYSTAL MICROPHONES

. far
firoacdeast Ktations, Remote Pick-up
atd Nound Systems

CY 10..$75.00
Y 37.. 25.00
Other  mmiels
$35 ani| $52.50.
Usual discounts

| DESK
STANDS

' FLOOR
_ ‘4P STANDS -

cY 40 CcY 37
Sound Systems Ine.

1311 Terminal Tower, Cleveland, Ohio

FREE-REFERENCE- |
POINT TESTER
New "“"RCP” Model 502

3

OW, even greater convenience and
aceuracy in point-to-point test-
ing. Saves time. temper, money

and mistakes,

Tests bhetween any fwo tube elements,
or chassis or ground. Automatic se-
lector switches. No fussing with jump-
ers, plugs and jacks. Silver-plated
moving arms, contacts and collector
rings insure low resistance.

10-wirc analyzer cable, with individual
chassis-ground lead. Extra peoints on
selector switches and extra socket
space for future expansion., &% "x8"
etched panel.

Price $6.85, complete, including
5 “Sure-Pull-Out” Adapters.

ALSO New, Improved
Line of AC-DC METERS
Copper-Oxide Rectifier
Type

Write Dept. RC-5 far Details

RADIO CITY PRODUCTS CoO.
Dept, RC-6, 28-30 W. Broadway, New York

PO DOOODMOTVOVOSOVNDNOUVOTVNOUODOVODOOVRTV SO
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Modern Testing Instruments

that give Accurate Measurements,

Longer Service and are Lower-Priced

D. C. Accuracy 29

This sensitive.
ment is designed particularly for
ment for accurately measuring &, C
currents. There is a separate ohmnieter
0-2000 ohm= und can be used in cirenits
20.000.000 ohma.

use in the most advaneed circuit design 1
Ly Patents under which this combination is

Universal meter has a
a senditivity of 2000 ohms per volt

testing devices

DEPENDABLE A. C-D. C. METER

Universal Scale—Copper Oxide Tvpe
A. C. Accuracy 5%
2000 ohms per volt.

Bakelite Case Meter with D'Arsonval move-
use as a Multirange instru-
and D.
seile reading from
s0 as to read up to
Veoltage and current seales read 0-5-
Full wave copper oxide rectifier with leads is inelhiuled for
and is fully protected

500 microampere movement giving

| Diagrosus inchuded for building various A. C. and D. C.

C. voltages and

250-750,

Meter complete with
rectifier

T2

licensed.

Dealers and .:cr\m:emen

| MULTITESTER
MODEL 403-A

2,000 ochms per volt.

KIT $10.65

new Model 501 ANAL \'ZER UNIT (lescribed helow.

Acecuraecy within 2 per cent in D' ARSONVAL
type moving coil meter.
4-ranee 0-5-50-250-750 voltmeter;
COMPLETE, ready to operate.

Service men and dealers highly praised the
Model 403 Multitester—and it deserved
praise. But the new improved Model 403-A
“"DEPENDABLE” MULTITESTER insures
even greater satisfaction at le:s cust., Em
bodying every feature of the former model.
N) 103-A is more compact. having been de-

ed as @ combpanion instrument to the

3.range 0-2.000,000 ohmmeter ;
0-500 microammeter,

$13%

is essential in tube
Adaptability for :l_ll
is
and

But

Accuraey
festers.
present and future needs

valuable. Convenience
rood Tooks are desirahle.
high price isn't necessary.

The new Radio City

urpasged. Complete

money-saving kits.

{ The only tube tester shewineg leaknx!e-
m ohms. Neon-light indicator.

Tests all today's tubes and provides for 507

units, ready

101 Eudson Se.

DEPENDABLE
TUBE TESTER
MODEL 304

“DEPENDARLE" Tube Tester
nrovides all of these features at the lowest cost.

their reputation with service men and dealcrs i
to onerate,

above one-mil-
*Good-Rad”

One-button operation. Eiched memls ./.
sanel. Leatherette ease. Counter and
portable made's Y 4
$15.65 K1T '6“,“,,’;,,"
All onders are F.0L1L New York. Terms: A deposit of 204 is required with every
We Issue No Catalog - grier. alunee may e pald on delivery. DEDTAT 2% T8 FULL aMOtNT 18
N

GRIL \PARK COMPANY

Dept. RO

And
un-
or

meter,
mcrense.

New York. N, Y.

1 SHORT WAVE
SET BUILDERS
NEED THIS BOOK

Fvery experinienter who bus et
trimt to build n» short wuve or
knows by experience. the difie
rnce briweeh a sood wnd n poor
cceiver i usunlly found in the
short wave eoiln,  Often you have
to hunt throush mugntines. bocks.
eic.. to find the informstion you
require. The present baok has
been golten up to obviats thesr
ditfieultien
In thin bonk ¥You find every Lussihie
winding. Unly the most m
lhusirations gadore. l

of informstion on ..oﬂ
ern “'dope”’ naa been published
r

wind coile. hut dimc
by meane of whieh
furfed il ndrance. sp Lo number of t #ise of wire. sPaeing. ¥l

o Fs.
There ham never been nych data publiel J‘ml In ruth €any accesaible

torm us this.
war remittance of "'»r in rnnh nr pynused

&-nd . 8
25(: tvce Stamps for vour copy SHORT WAVE
COIL Ooh sent to ynu olﬂomd

RADIO PUBLICATIONS, 101C Hudson St New York N. Y.

K nosw Th qsoll’.

well

{Nustrated -~

This new monthly
magazlne i= also your
own doctor.  WTIAT
ATLR YOLU ) T'opt

I A K \IFDIC'I\E(GII!

rce

pula 2

WAUBTRAILD

r’n.nll chly. Wwritten
for xou hs dortors
Nen-technical y e t
autheritative for
Iaymen.  Muany  ana-
tomicai  Ilustrations.

Care

3 oy |
Comrms ¢ B

""g \ et .~.l Special Ofer!
e -

'T’_ = — \
‘;ﬂ_‘—,’,;..-:' h Send 25¢ for
= e sample topy
ety
e POPULAR
ol B MEDICINE
e :
For==t 97!! uudson St.
i w York, N. Y.
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FACTS ABOUT THE
INFINITE BAFFLE

(Continued from page 652)

| frequenecy reproduction will reproduce the low

| divided
On All Newsatands l weave itself through the labyrinth chamlers

frequencies and if. in addition, the proper use
is made of duul and triple reproducers, remark-
able performance can be obtained. However.
thourh the low f{requencies will be reproducel
by the proper size baffle, the attenuation of th
low frequencies is very high with any kind of
a beffle unless the back wave is almost com-
pletely suppressed.

This menns, that if gain measurements were
mixle on any particular low frequeney such as

40 cycles, with a suitable bafMe designed to
reproduce 40 cycles, indieations would show
that 40 cvele tones were actunlly lLeing ema-

nated from the speaker. 1f. then, the cntire
back wuve wa: suppressed from any possibility
of getting around to the front wave, the 40
eyele response measurement would instantly
boost itself to an almost unbelievable value.

SUPPRESSING
BACK PRESSURE

This indicates conclusively that if it were
possible to completely suppress or absorb the
b:ck wive an:d at the same time eliminate eavity

resonance, good low-frequency response would
he obtained without the necessity of a huge
Me. Of course, in addition to the alove, it

is imperative that the resonance of the ma-
terial u-ed ar a support for the loudspeaker anl
te material used to housze the askembly, he
t-ken into consideration. One excellent iden
used by the author for dampening. is to weight
down the how:ing with a sheet-lead bottom.

Also. the piessure of the baek wiave must be
released through some venting means but the
freed air must necessarily be delived sufliciently
so that on relea‘e it will not affect the front
wave, The uir release should be auite large so
t-at the instantaneous pre-sure developed in-
ternally will not affect the resonance of the cone
and thereby produce the distortion effeets previ-
ouzly mentioned.

Fromt this discussion and theory it can be
readily understood thed the problem of back
wave elimination lends iteelf to a possible so'u-
tion by means of absorption. and it is true that
excellvnt rosults can he obtaimcd hy wsiag this
means wlone. The author's articles mention-d
belore were written around this method and for

further details it would be wise to refer to
those artivles. However, it is necessary de-
lay the hack wave release as long as possible

and therelore the method to be described was
u ed in the monitor speaker for the new master
control rnom, rvecently eompleted by the author,
at the llotel New Yorker.

THE INFINITE
BAFFLE

Referring to Fir. A, it will be seen that the
control desk faces the amplifier rack equipment
and that the vacks in turn are zo arranged that
tae window light is applied divectly at the rear
of the eguipment where servicing is greatly
facilitated. The pesition of the monitor lewd-
seaker is thus through necessity over the center
of the racks. facing down and directly in a line
with the opeérating desk position.

The wall upon which the monitor speaker is

mounted is the outside wall of the hotel :und.
therefore. eannot be used as u baflle by insert-
inyr the speaker into it. Conseguently, the

speaker was mounted on a short flare and then
temporarily hung in position by brackets wwhile
mezsurements were made of the cross-angles
hetween the ceiling, =ides and uprights. (Fig,
1) This was then developed into the odd-looking
housing (which wns eonstructed of specinl. well-
seasoned. soft pine ply-wood). (Fig. B} The
entire assembly was tested for resonance and
loose sections, and after corrections were made
by the lahyrinth principle, developed by Ben
Olney for Stromberg-Carlson (see page 665 of
this issue), was applied as shown in Fig. 2.
The sections in the lubyrinth can be made either
of rock-wool or ozite. preferably, the former.
As shown previously, absorption ulone is ex-
cellent, but if Fig. 2 is observed closely, it will
be found that the sound of the buck wave is
into twe parts and then i8 made to
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until it is finally released by the wvents. The
rock-wool is very highly absorptive and for all
practical purposes completely abserbs the sound
vibrations in the back wave and as the sound
is made to travel over such a long path, what is
left of it can never be in opposite phase to the
front wave when released through the vents.

At the same time. the vents will release in-
stantaneous high-pressure peaks that may de-
velop. The venis are very important and should
be made in all labyrinths regardless of published
information to the contrary!

The labyrinth principle, in the opinion of the
author, will undouhtedly be used by almost all
xet maufacturers and its application in the pub-

lic address field is of course unmistakable. By
meuns of the labyrinth, speakers can be in-
stailed in comparatively small cabinets and

through the elimination of the internal cavity
resonance and the back wave. very good low-

frequency response can be obhtained. Of course, |

the prineciple ¢an be applied perfectly for the
elimination of sound from one room into an-
other where one room has the front wave oper-
ating into it and the back wave is released into
the labyrinth which is in the second room. Still
another use of the labyrinth, is its application
to the theatre where the speaker unit can he
mounted on a directional flare operating into
the audience and the back with its labyrinth,
safely protected against feedback. With such
an arrangement feedback should be reduced tre-
mendously even though the microphone is quite
close.

ANOTHER TYPE
OF INSTALLATION

In the grand ballroom of the New Yorker a
very peculiar condition was encountered. The
room i3 exceptionally *“live’” and had a very
large reverberation factor with the result that
the use of the P.A. system was difficult because
of high feedback and the impossibility of in-
creasing the gain on account of this item.
Therefore, sound treatment was applied to the
room by stripping the plaster from most of the
walls and applying a sound-absorbing plaster.
During this procedure the author decided that
for two reasons it would be an excellent idea
to incorporate in the room. a P.A. “low-level
distribution system” instead of a hirh-level sys-
tem. The difference between the low-level and
high-level methods is that with a low-lcvel sys-
tem, reproducers are placed all over the room
and sectionalized—that i3, each speaker is de-
sizned to cover only a very small area. No mat-
ter how large, or how bad acoustically the room
is. it can be treated in this manner if sufficient
locations are available for the speakers.

On the other hand, high-level distribution is
to use one or two speakers oberating at high
level to cover the entire room. Listeners close
to the speakers are blasted with sound, while
those at the extreme end of the room. hear
little if anythine,

With this lowelevel s¥stem. the volume level
is Kept low to avoid reverberation and inter-
ference with other reproducers. The system
must be so designed that no matter where a
persan sits he must necessarily be in the range
of at least one loudspeaker. Thus excellent
hearing is obtained.

In the previously mentioned ballroom the
problem of installation of such a system was
intricate in that an interior decorator had to
be allowed to work his handicraft into the pic-
ture. However, alter a little persuasion the
work progressed quite nicely.

FEleven out of about 14 locations for loud-
speakers were chosen, The room as originally
constructed, had murals beautifully painted on
the west wall. Between each mural was an
indentation or section cut in the wall of per.
haps two feet in width and running up to the
top of the room from the bottom. This ent was,
however, only 6 ins. deep. By carefully cutting
into the wall bevond the 6-in. cut. it was found
that suflicient reom was available to mount any
of the large 12-in. dynamic loudspeakers and,
therefore, a special type of mounting was made
to hold these units. The mountini, in addition
to acting merely as a support. had to be ar-
ranged go that the speaker could be tilted and
focused at any angle and then, after once being
focused and adjusted for the individunl area,
the speaker had to be made fast to the mount-
ing and held very rigidly in this position. Then,
a very xhort directional bafle was made to fit
exactly between the front of the speaker and
the wall, on top of which the interior decorator

1935

oy

701
THE FULTONE “DUETTE"” THE NEW =0
TWO-IN-ONE FFULTONE
ALL-WAVE SET v
2 Lbs. COMPLETE
A combact All-Wave (15 ta FIVE-IN-
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applied his “knitting” in the form of a grille
to fit the decorative scheme of the room.
Now the elimination of cavity resonance in
this case was most important. The inzide walls
of the section cut were lined with "hair-wool™
or “ozite” from the top to the bottom of the cut.
In addition, streamers of ozite were suspended.
At the extreme top. a vent was made for pres-
sure release, Four reproducers were mounted

in this fashion on the west wall, (Fig. B) and |

as the dais or head table is often placed along

142 LIBERTY ST.,

this wall, two speaker units were placed in the |

two center cuts. The mounting arrangement
of one of the reproducers showing the baflle
removed is illustrated in Fig. C

On the east wall, a section of which is shown
in Fig. D, five more lowlspeakers were located
and mounted. In this case it was possible to
eliminate the back wave direetly, hy mounting
the speakers into the air chambers of the walls.
Resonance was eliminated by hanging large
areas of ozite mats in the walls directly in back
of each speaker.

When tests were made upon completion of the
installation it was found that the low-level
theory of distribution is excellent and especially
so when the loading effect due to latge crowils
is encountered, For under these conditions, many
people in the group can talk among themselves
and develop considerable hackground noise, yet
the rest of the people in the room can hear very
well without the background noise overriding

the P.A. system.

FUNDAMENTAL FACTS
ABOUT CATHODE-
RAY TUBES

{Continued from page 672)

in the pictorial illustration.)
is shown without

cuit is shown
For simplicity, the circuit

the details of power supply, or plate-deflecting |

voltages,

This tube utilizes electrastatic deflection plates
and each set of plates is separated from the
other—there being no internal connection to
¢round between the horizontal and the vertical
plates. as found in some of the carlier (as well
as some present) types. This permits greater
freedom in the use of the tube for measurement
purposes.

In Fiz. 4 are shown additional Lizsajous fig-
ures to those shown last month. The Service
Man, and the technician who is keeping abreast
of the times. will do well to study these figures
as they hold the key to an undersianding of
the more complex patterns that appear in
making circuit adjustments, and in testing va-
rious pieces of apparatus.

The cathode-ray oscilloscope (illustrated) and
oscillograph are powerful toals, superior to other
forms of wave-fortm analysis devices since this
class of instrument utilizes an electron stream
which acts on and obeys the same laws as a
flexible conductor with the current flowing to-
ward the cathode. It ix reasonable to suppose
that this new tube. now produced at very low
cost, will soon be on the same plane of general
usage as ordinary meters, thus removing this

academic instrument from the laboratory and
placing it in the hands of the average radio
technician,

(Credit is here given to BroApcasT NEws and
RCA Radiotron for the use of reference material
and illustrations.)
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Al your dealer or arder durect.

Dept. RS,

lrpont required,
NEW YORK, N. Y.

KenRad

Radio Tubes

DEPENDABLE LONG LIFE

Ken-Rad Radio Tubes are made
to give clear, dependable recep-
tion. They satis{y customers and
build good will for dealers. Write
for full information.

THE KEN-RADCORP., inc., Owensboro, Ky.
Division of The Ken-Rad Tube and Lamp Corp.
Also Mfrs. of Ken-Rad Incandescent Electric Lamps

WISE P A. MEN

do their buying of P. A. Equipment from LEOTONE.

Here you fiml Iowest prives on the finest equipment,

Jobbers—Maii Order Houses and Representatives
all Territories

Two" FAST MOVERS

Free Edge Cone and Voice And FItId—Calls ior Al
0il Assemblies Dynamic Speakers

Mlnullcturers of Various Types of Magnetic Speakers

We can Supply aml temedy Your Speaker Needs.

Speaker Mftrs. Since 1921

JELEOTONE RADIO CO. 63 Doy $t New York NY

WHAT DO YOU
WANT TO KNOW ABOLUT

REFRIGERATION?

If you are interested in servicing
eleceric  refrigerators, write
Gernshack Publications, Inc., 99
Hudson St, New York, N. Y.,
fot circulars on the Official Re-
frigerator Service Manual.

NEW 92. I’AGE RADIO CATALOG

Containing the greatest array of
PUBLIC ADDRESS EQUIPMENT
ever assembled between two covers.
If you are in the sound equipment
field or intend to go into it, you will
find this catalog indispensable.
SEND FOR YOUR COPY TO-DAY.

WHOLESALE MERCHANDISERS, Inc.
626 Broadway, Dept. R, New York City
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‘%E-u-' QDOLEK [

A CATALOG
s Hon Keady

Knosw What You Are Buying
@ RADOLEK'S 1935 Radio Profit Guide
accurately deseribes every piece of mer-
chandise required in Radio Service.

@® RADOLEK'S Engineering Stafl ex-
amines every new item ! These technicians
write the deseribtions published in the
RADOLEK Profit Guide. When you
choose merchandise from this big catalos,
you are assured of reading an accurate
description of what the item consists and
what purpose it serves!

@ lowest Prices! Our Engineers com-
pare RADOLEK'S merchandise with com-
petition. Our prices are determined by
comparative quality and are equal to or
lower than prices on any similar quality
items offered by other distributors of
fresh. new merchandise. Whenever mar-
ket prices are reduced, vou will always
receive the benefit of these ncew lower
prices

@® RADOLEK protects your interests by
restricting distribution of the RADOLEK
Profit Guide to active and legitimate Ra-
div accounts. Full co-operation is extend-
ed to Radio Dealers and Service Associa-
tions to restrict wholesale prices to the
Trade only.

@® Secure Greater Radio Profits! Send
for your copy of the 1935 Radio Profit
Guide! Use your letterhead or card. Just
out—the RADOLEK Broadcaster. A 16
page bulletin of ideas. new merchandise,
and veluable information. Ask for it.

The RADOLEK CO.

597 West Randolph Street, Chicago, 1ll.

UNBREAKABLE P°. A. |
TRUMPET

A radleally new type of sourcl
pmJ«u..r vn.nle of the specially
ACON ACQUSTIC
STOHMPRODF material. wilh
full-length bell reinforcement.
Demountable in thtee sedtions
with cast sluminum threat and
section  coupling with e
coupling tor unit attachment.
Unquestionably  the  stoongest,
most durable truupet avail- |
able, Wwith characteristi
RA((I\ high acoustic (theieney.

Racon Eleetro-dynamie Units

and Horns are manutactured

under 14 _exclusive  Racon
Patents.

Write Dept. RC5 for catalog.

RACON ELECTRIC COMPANY, INC..
52 East 19th St., New York, N. Y.

e THE ALL- ELECTRIC
ALL-WAVE RECEIVER

See artiele page 609 April issue of RC.
A completely ¢lectrified SW poceiver
wapable of WORLD-WIDE RECEP- |
TION. .\ siwelul cireuit for oF7 (2

tubes in 1 hu 6. & IV tybe. e
2l in 4 tube performance.  cperates on 110 velt hovse
hehting <ystem, ‘ol r 1-GI meeters atu
chuled.  Beautiful b htivel motal o E
{IT 5 0% Antirus tuhes $205
Wired and tetel 1A Brawbas eo [
Maetal vahinet $to0

£1.00 depoit wn COIy order I'roint Shipment.

EILEN RADIO LABORATORIES. Dept. RCS5.
136 Liberty St. New York, N.Y.

RADIO-CRAFT

THE LATEST RADIO
EQUIPMENT

(Continucd from page 657)

KITS OF POWER WIRE-WOUND
RESISTORS (705)

(international Resistance Co.}

OWER-TYPE, wire-wound resistor kits of

12 units, ratings 10, 20 and 30 W., are
now available to the trade. They are small in
size, yet designed to avoid the most common
causes of resistor failure such as breakdowns
due to poor contact, oxidation and open cir-
cuitinyg of wire due to imperfeet protective coat-
ings and resistance-wire connections.

Machine wound and evenly spaced with
hizh-quality wire on a nonhygroscopic (non-
moisture ahsorbing) ceramic coure, they are
protected by a newly developed eement coat-
ing. Besides being highly resistant to the
effects of humidity and so hard you cannot
damage it by rubbing with a coin, the coatiny
permits a rapid dissipation of heat and, con-
sequently, a material incrcase in the watts rat-
ings without any incrcase in the physical di-
mensions of the resistors. This coating is
haked at relatively low temperatures so that
the vore is not made brittle or the resistance
wire damaged by heat. Units have molded
end contact.

VOLT-OHM-MILLIAMMETER IN KIT
FORM (706)

(The Triplett Electrical Instrument Co.)

HE mnopular ""No. 1200” volt-ohm-milliam-

meter is how available in kit form and is
designcd for use with Luilt-in shop equipbment.
This announcement will be of interest to Serve
ice Men who desire to bhuild their own instru-
ments, or who want instruments to meet spe-
cial space and installation requirements. The
kit includes all shunts, resistors. condensers,
coils, drilling template. blueprints, ete.

NEW 16 MM. SOUND PROJECTOR
(707)

F CONSIDERABLE interest to schools,

c¢lubs, hotels. and to Service Men everya
where, is a new 16 mm. sound-on-film outfit
with many desirable features. Two speeds
permit silent pictures to be shown. The en-
tire equipment is contained in twa eompact
“guitease” grips, and weighs only 70 1bs. One
unit contains the projector. while the speaker
and a ““class A prime,”” 10 W. amplifier are
housed in the other.

MOBILE SOUND SYSTEM
(708)
{Allied Radio Corp.)

DISTINCTIVE advance in mobile public ad-

dress desirn utilizes a completely self-con-
tained unit operation entirely from a 6 V. stor.
are battery: it requires but the addition of re-
producers and mierophone for complete oper-
ation. QOutput, 20 W.: frequency range, 40-8.000
cycles : genemotor unit delivers 300 V. D.C.: a
2-speed phonograph operates on 6 V. The vol-
ume and mixing circuits. and tone control are
incorporated. Units of this type are available
in output ranges of 4 to 50 W. Available from
the same manufacturer is a new line of perman-
ent-type P.A. units; also, microphones. pickups,
recording equipment, preamblifiers. mixers. ete.

(708)

A Mobile sound system.

Please Suy That You Saw It in Rap10-CRAFT
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AMillionTFacts!

The Serviceman’s

@ At last a book on radio servicing that
telis the whole stoery in a way vou ecan
quickly understand and immediately put to
work. Nothing like it has ever heen pub-
lished uniil now—nohody has ever assem-
bled such a mass of valuable data and
placed it for hundy reference into one hook
and a supplement.

@1t's the work of Ghirardi and Freed. two
writers well known to all radic men—
Ghirardi  for his  world-famous  Radio
Physies Course and other writings—Preed
for his frequent articles in radio magazires
and particularly his *“Operating Notes™
series on trouble-shooting in RADIO-
CRAFT. But hroad as their knowledge is.
these men weren't gatisfied to stop with
that. They went out in the field—direct to
successful service organizations. From
them thev found out what methods were
good and what were bad—what were auick.
what were slow—what were profilable.
what were unprofitable. Andd they give them
all to you—the combined experience of
many experts—in this une remarkahble hook.
@1t's really amazing the amount of ma-
terial they have manaied to pack into these
pages—and every bit of it practical dope
you can use every day in the Year—cvery-
thing you really want to know—even o the
ways of using the Cathode-Ray Oscilloscope

Trouble-Shootm;
3 Gadget

“ﬂ

Servicemen say this is the handiest little
zadget they ever saw. For all major re-
ceiver s¥mptoms it gives you all possible
trouble sources (275 in all!). Keep one in
vour pocket—it will save you *headaches,”
and wasted time. Get yours today!

SERVICING

by ALFRED A. GHIRARDI AND BERTRAM M. FREED
2nd Revited aud Greatly Enlarged Edition « f “Radio Servicing Course”’

SHIIIJ[(’IH(?II,IG(I l)y

FIELD SERVICE DATA AND ANSWER BOOK

in radiv service work. This hook covers all
phases of radio servicing as it is practised
today by the leaders of the profession. It's
just crammed full of new ideas, the latest
tips and angles. the most up-to-date methe
ods—evervthing that's new in servicing is
here. from A to Z.

The material has bheen arranged to fit
vour needs, for the snrt of data vou'll want
out on the jo» have heen put into a separ-
ate, flexibly-hound supplement, FIELD
SERVICE DATA AND ANSWER BOOK.
The two volumes contain innumerable dia-
grams, charts, photos, and tahles. Every
technical point is explained clearly and
simply—no knoswledge of mathematics is
necessary.
®MODERN RADIO SERVICING will show
vou how to cash in on the new servicing
techniyue—how to make more money uut
of vour husiness and how to make i1 quick-
er. It's a book you'll really have to own,
for it will add hundreds of new tricks to
Your trade and put hundreds of new dol-
lars in vour pocket. Remd over the con-
densed tahle of contents at the right and
jusl count the exclusive features vou never
saw in a bhook before. We can't hegin to
give you the whole story here—hut we have
a circular that will. 1t tells you just exact~
Ilv what is in this sensational new hbook.
And it’s free! So tear out the coupon—
or drop us a posteard—teday—right now
before you forzet! This may be the higgest
step forward you have ever taken.

Radio Physics Course
hy A. A. Ghirardi

The standard text on racioail over

the world, used hy thousands of ’
students, experimenters, and )
servicemen. Everything P 70

*

from the basie theory of

electricity up to the ,’ (,v
latest  applications. PSS NAME. - s
$72 pages. Over ADORESS
500 illustrations. ’ ' 1 ) T
$1,00 postpaid. ’

¢ OCCUPATION. . i,

N\

)

™ domestic; $5.50 foreign).

"

Check this Table of Contenis

MODERN RADIO SERVICING

PART I—=THEORY AND CONSTRUC-
TION OF MODERN RADIO TEST
EQUIPMENT

I. Introductory.

2. Milliammeters, Ammeters and Voltmeters.
3. Melhods & Instruments for Measuring Re.
4.
3.

sistance,
How to Construct Ohmmeters.
Typlcal Commercial Ohmmeters.,
6. Condenser Testers and Capacity Meters.
7. Output Meters and V.T. Voltmeters.
8. The Tube Checker.
9. How to Construct A Modern Tube Chetker.
10.  Typical Commercial Tube Chezkers.
fl. The Veltage-Current Set Amalyzer.
12, Point-to-Point Testing.
13. How 10 Construct A Complete Modern Set
Analyzer.
14. Typical Commercial Set Analyzers.
15, The Service Test.Oscillator.
16. How to Construct and Calibrate
Oseillator.
17. Typical Commercial Test Oscillators.

PARTH=THE PRACTICA L SERVICING
OF RECEIVERS

{Including point.to.paint
18. Preliminary Tests for Troutle.
19.  Peculiarities ot AVC and QAVC Clrcults,
20. WReceiver Analysis by Voltage Current Tests.
21. Receiver Analysis by Resistance Tests.
22. Testing Individual Radio Compenents.
23. Obsture Reselver Troubles Not Revealed by

Set Analyzers.

24. Aligning and Neutralizing T-R-F Receivers.
igning and Neutralizing Superheteredyne
{includin® the tathode-ray-tube

A Test

tests)

Receivers

method).

26. Repairing Individual Radio Components,

PART 1HT—SPIECIALIZED SERVIC
I'ROBLEYS

27. Installing and Servicing Auto.Radio Re.

ceivers.

28. Servicing All-wave Receivers.

29. Marine Radio

30. Reducing Induetive Interference. (Including
nelse-reducing antenna systems)

31. Hiaoh Fidelity Receiver Problems.

32. How to Sell Your Servite.

PART IV=APPENDIX

(a) Chart of Vatuum Tube Characteristics.
(b} Tube base connectlon charts,

S51.00 Postpaid
FIELD SERVICE DATA

Supplenent

I. List of V. F."s employed in all
superheterodynes (old and new).

2. Symptoms and Remedies for troubles in over
500 home receivers.

3. Remedles for ignition interference In varicus
makes of cars,

4. Eleetrical wiring diaarams of 1934 cars.

5. Baltery and anfenna lead-in data for Ameri-
tan cars.

6. Trouble-shootlng ehart.

7. Two tube-base tonnection charts.

8.

9.

0

1

2

American

Chart of grid-bias resistors.

RMA Color Codes for resistors. condensers
and dynamic toudspeakers.

Copper wire tables (hare and magnet).
Transformer turas-per-volt chart.

Answers to numerical problems in MODERN
RADIO SERVICING.

And 17 OTHER VALUABLE FEANTURES®

Combination Offer:

BOTH BOOKS (if
= purchased together)

S1.350
Postpaid

$ 5.°°_postj)aid

' To
RADID &

4R
7 <4 TECHNICAL
,,’ o" PUBLISHING CO.
45 Astor Place,
P d 40 York, sD?;;L :;RCCB-:.NW

[0 Please send me your
free circular en MODERN

’?“v RAD
’/ * SUDVIEH:QDIII,SERVICING and jts

Q . Please send me the combina.
tion aoffer described above ($5.00

Please send
Gadgets at 25¢ each.

| Please send. topies of Ghirardi’
RADIO PHYSICS COURSE, at $4.00 cach
(34.50 foreign),

-....Trauble-Shooating-

www americanradiohistorv com
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Presenting the Supreme “385 Automatic” - - marking
another Supreme {rail-blazing achievement - - “UNI.
CONSTRUCTION.” Go to your jobber to see the "'385
Automatic”™ and prepare yourseli to expect not only
a new standard of value made possible by uni-con-
struction. but an instrument sure to revolutionize radio
service procedure. Buill bn an entirely new principle
the "385 Automatic” is the most complele. easiest
h4ndled. and the fastest instrument .ever built - - -
AUTOMATIC in its diagnesis.

In addition to refaining the many popular features
of the famous 333 DeLuxe Analyzers and 85 Tube Tes-
ters. the “385 Automatic” has PLUS features such as
two separate ohmmeters. One with a low range of 0/200
ohms the lowest division of which is 1/4 ohm. The
other with intermediate ranges of 0/2.000/20.000/200.000
ohms and high ranges of 0/2,000,000/20.000.000 ohms.
All with self-contained power supply.

-
T <
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One of the most interesting of the new Supreme
developments in the "385 Automatic” js the improved
condenser téster with six direct reading capacity
ranges. neon condenser leakage test for non-electroly-
tics indicating leakages, shorts and opens PLUS THE
FIRST ENGLISH READING ELECTROLYTIC CONDEN.-
SER TESTER. Just set the “condenser selector” to the
value of the condenser to be tested and the meter will
fead directly in terms of "GOUOu" or “BAD.” Conden-
sers will read in the "BAD” area when leakage is more
than 1 milliampere per mid.

Here is something actually NEW. See your jobber
and write today for the complete descriptive booklet
"385 Automatic.” See for yoursell how Supreme in-
ventive Engineering and Supreme uni-construction
make possible the finest radio service instrument in the
world at a price so pleasantly interesting.

SUPREME INSTRUMENTS CORPORATION @

521 Supreme Bldg.

Greenwood, Mississippi

Export Dept.. Associated Exporters Ce.. 1457 Broadway. New York City. Cable Address, LOPREH. New York
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