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Beginner's 2-Tube All-Wave Set — How Do We Hear? — Making Class B Units
Announcing New "Wired Audio' Entertainment — Home-Made Microphones




RCA Check-Up Plan

At the head of the great
profit parade stunds the
sensational RCA Radio - -7
Tube Check-Up Program. *C,y Py
Advertisements in The i
Saturday Evening Post,
Collier’s, and 124 news-
papers features the ne-
cessity of having sets
checked up at least once
a yeat if the wonderful
radio programs arcto be
received clearly, enjoy-
ably. This advertising,
plusspotannouncemcnts
over 30 radio sations,
brings customerstoyour
shop. Besides che profits
from each set check-up,
it gives you |eads to the
sale of tubes, new sers,
refrigerators, washers,
everything your shop
handles. Ask your RCA
Tube Distributor how
you can participa

2 RCA Oscillograph

This isascientificinstru-
ment that you can usc
with the greatest ease,
swiftness, accuracy, not
onlyin peaking !.F.trans-
formers,checking distor-
tion, et¢., butto help you
sell sets. People preter to
deal whereskilled service
isavailable. The Oscillo-
graph ($84.50 net, com-
plete)with the RCA Test
Oscillator and RCA Fre-
quency Modulator, en-
ables you to duplicate
factory practice, Brings
you more service jobs,
enables you to do the
work with new perfec-
tion. Askyour RCA Pares
Distribuzor about this
and other RCA service
specialtics and parts.

Stupendous Value! $89.95%

Here is a great RCA Victor leader for 1936, offer-
ing ALLTHREE—"Magic Brain, "the *"Magic Eye,”
and RCA Metal Tubes, all in a beautiful console at
an amazing low price. Has 8 tubes. Tuncs 540 to
18,000 kilocycles, covering standard broadcasting
and all the short wave services to 15 meters,
including police, amatecurs, aviation, international
broadaasting, Features include adapred Colorband
Dial, 3-point tone control, wave trap, 2-speed tun-
ing, 12-inch dynamic speaker. Truly an astounding
value. Write for information about this and othet

RCA Victor home reccivers. c

*foo.b. Camden, subject to change without notice.
Other sets from $19.95.

New RCA Amateur Receiver

Here’s the newest, most remarkable amateur re-
™ ceiverfrom the RCA labotatoties. Designed byamateuts for
~, amateurs. Has 32amazing features. Tunes 5 to 600 meters

~  continuous.Ulera-selective crystal filter." Magic Eye”

£~ N tuming and signal strength indicator. 11 tubes. .
pc AN Iron-core I. F. trans. for high gain, permanent Money in RCA
2%, “@ >~ alignment.RCA Metal Tubes. Astoundingly P. A. System
(".rc./c'ol Co N\ quiet, duc o improved signal-to-noise New RCA Public Address System offers you ruo chances to make
S e 4 G, ™ o, Wave-change by swicch. Sep- moncy—by renting it for special occasions, and by selling it outright
) V,] iy Y, N ATC dynamic speaker.Many other 1o those who have frequent need for it. Model PG-62-D is RCA's
72 i, % g N\ features. Idal for shortwave lacest. Features the famous Velocity Microphone used throughout
gL 2 %r’o‘, v N listeners as well as ama- NHC studios, sensitive, high fidelity, permitting speaker to move
5 = /(‘z-(, e, teurs. A real triumph Ak freely. Two dynamic loudspeakers. Five-stageamplifier with output
o I},/,’l) ” ~_$119.50, amateur’s of 20 watts undistorted. System cusily handles auditoriums of 2500
i NG A N et price fo.b capacity. Completely potrable in two units, or may be insealled
Yoy b, \\ Camden, N. J. permanently. At $395 offurs a profit-making opportunity.
A
0, % 7 Yy < N
¥ Y e, N
& /‘t,)lff‘/ )“‘/r e, o X
QO g 5.%,7% . RCA M f i c
y, L S ¥, len o, anvtacturing Co., Inc.
e ,}On % ‘05 00 !
Uy O ¥y ' CAMDEN, NEW JERSEY
18 A Service of the Radio Corporation of America
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AMAZING EASY WAY
TO LIFE-SUCCESS

'ELECTRICITY

LEARN THE GREATEST INDUSTRY OF THE AGE—TRAIN NOW FOR A BIG-PAY JOB

I'll Finance Your Training/

Are you dissatisfied with your job? Are you out of a job because you lack Specialized Train-
ing for a LIVE industry? Is your future uncertain? Then let me show you an amazing, easy
way to get into Electricity, where TRAINED MEN are needed . . . Where hundreds of Coyne
Graduates are drawing Good Pay every week. Coyne has been training ambitious fellows
for the Electrical Industry since 1899. . . at Coyne you do not need previous experi-
ence or a lot of book learning. It makes no difference if you are 16 or 40 years old,
Electricity thru Coyne training offers you a big future. .. and you can start any time.

Many make $30,540,550 and up, every week

Here is YOUR life opportunity. Every day brings news of new developments in this fascinating, big-pay field,

with more jobs and a greater future for the trained man than ever before. If you are ambitious to get ahead,
I want tohelpyou. MAIL THE COUPON BELOW and I’ll tell you about my finance plan, which has enabled
thousands to get Coyne Training with very little money. Get training first, than take 18 months to com-
glete small monthly tuition Hayments starting FIVE MONTHS after you begin your training, or r c EM

months after your require

training period is over. This is NOT a correspondence course.

Learn By Doing In 90 Days

The great Coyne Shops are famous the world over for their unusual Learn-by-Doing
method of practical, individual instruction, There isnc bock study, noreciting—youlearn
quickly and thoroughly by doing actual jobs under the personal guidance of trained in-
structors,on a great outlay of machinery andequi gment. assembled strictly for training

purposes. That iswhy,in12 short weeks, we are a

le to take fellows without previous

experience or a lot of book learning, and train them for jobs leading to good pay.

Many Earn While Learning

If you need part-time work to help pay living
exgenses while at school, tell us your problems
and we may be able to help you as we have
hundreds of other students. %hen, after you

raduate, our FREE EMPLOYMENT DE-

ARTMENT will iive you LIFE-TIME Em-
ployment Service. Every Coyne Graduatealso
receives a Life Scholarship, with free tech-

njcal and business service and privilege of re-
view at any time without additional tuition charge.

OF COYNE SHOPS

THIS IS our fire-
proof modern home
wherein is installed
thousands of dollars
worth of ELEC-
TRICAL EQUIP-
MENT. Every com-
fort and conveni-
ence has been ar-
ranged to make you
happy and contented
during your training.

OYN

E

500 South Paulina Street

For JOBS

P R E PA R Like These

® DIESEL OPERATOR

® ARMATURE EXPERT

® SUBSTATION OPERATOR

e AUTO ELECTRICIAN

® INVENTOR

® MAINTENANCE ENGINEER

® SERVICE STATION OWNER
and many other money-making oppor-
tunities in the Electrical field. Learn by
actual work on real dynamos. engines,
power plants, autos, switchboards—
everything from door bells to full-sized
power and lighting plants. in fall oper-
ation every day.

DIESEL ENGINES
REFRIGERATION
AIR CONDITIONING

Trained men are needed in these rapidly
expanding fields—the fastest growing
industries in America today. RIGHT
NOW 1 amincluding instruction in
DIESEL ENGINES, Electric Refrig-
eration and Air Conditioning AT NO
EXTRA COST.

H. C. LEWIS, President

ELECTRICAL SCHOOL
Chicago, Hlinois
Please Say That You Saw It in RADIO-CRAFT

Dept. 56-78

Founded 1899

PROOF that Coyne Training
Gets QUICK Resuls
“I owe my electrical success to your 12-week, shop
course,”” says R. B, Umbarger of Tennessee. “‘Two
weeks after leaving school I took a wiring job,” reporta
E. O. Berndt of Illinois, ""and the profits from this one
job alone more than pajd for the entire course.” A.C.
ochnle of Ohio says, “'Received several raises in pay,
due to the training I received at Coyne,”” And I could
uote from hundreds of similar letters from successful
?:o ne-trained men. WHAT THEY HAVE DONE,
YOU SHOULD BE ABLE TO DOl

GET THE FACTS ++« NOW

Coyne is your one great chance to get into this big-pay
field. This school 1s 37 years old . . . Coyne training is
tested . , . endorsed by large concerns. And 1T COSTS
YOU NOTHING to find out about this amazingly
easy. practical way to life success. Simply mail the
coupon below and I'll send you tho
big. free Coyne book. with photo=
graphs, facts, jobs, salaries, oppor-
tunities, THERE'S NO OBLI-
GATION. SO ACT AT ONCE.

Send Today for
this FREE Book!

H. C. LEWIS, President =

Coyne Electrical School. -y
500 S. Paulina St., Dept. 56.78. Chicago, llI.

Without obligating me, send full details of yonr

“PAY-TUITION-AFTER-GRADUATION"' Plan
and Big Free Illustrated Catalog.

|

=

NAME.-.

ADDRESS.

CITY STATE
Mail in envelope or paste on postcard.
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(ANNUAL) AUTO-RADIO NUMBER

At this time of the year, auto-radio installation and repair

comes into its own. For this reason, the June issue of
RADIO-CRAFT will be just crammed full of articles for the
Service Man who specializes in auto-radio work!

The circuits of the new auto sets with detail instructions

for doctoring their ailments, aligning them and getting the
best results, will be included.

In addition to these interesting articles on auto radio
there will be other articles of interest to those who "like to
make their own''—sets, electronic devices, P.A. equipment,
etc.

Reserve your copy of the special Auto-Radio lssue of
RADIO-CRAFT, on the newsstands May I, now.

HUGO GERNSBACK, President

Published by Continental Publications, Inc. Publication office: 29
Worthington Street, Springfield, Mass. Editorial and Advertising
Office: 99 Hudson Street, New York City. Chicago Advertising
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, Ii.
Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St.,
Los Angeles, Calif.

l. S. MANHEIMER, Secretary

European Agents:

London—Georringe’s American News Agency, 9A Green St., Leices-
ter Square, London, W, C, 2.

Paris—Messageries Dawson, 4 Rue Faubourg, Poissonniere, Paris,
France.

Australian Agent: McGill's Agency, 179 Elizabeth St., Melbourne.
RADIO-CRAFT is published monthly, on the first of the month preced-
ing that of date; its subscription price is $2.50 per year. {ln Canada
and foreign countries, $3.00 a year to cover additional postage.)
Application for entry as second-class matter at the post office at
Springfield, Mass., pending.

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

Copyright 1936. Continental Publications, Inc.
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I will send you a Lesson Free

J. B, SMITH. President, Na-
tionai Radlo Institute. Wash-
ington, 1). C.—the man who has

directed the training of more
men for the Radlo Industry than
any other man In Amcrica.

SET SERVICING

Spare tlme set serviclog nays
many N.R.l. men 0. $15
a weck extra. Full time men
make as much us $30, $50. $75
a week. Alnost every community
offers truined men opportunities
to auter this profituble tield.

BROADCASTING
STATIONS

employ managers. engineers  op-
erators, installatioh and mainte-
nance men for jobs paylng up
to $£5.000 a year. The larger
statons employ as many as 20
to 60 men. Over 600 Broadeast-
ing Statlons now in operatlon.

APPARATUS

Installing.  servielng  Loud
Speaker Systems in auditorlums,
for sporting events. politleal ral-
lies. in schools. facturles, ete..
13 another Erowiny money-mak-
ing field for which N.R.1. will
traln >ou.

The Tested Way to BETTER PAY

Clip and mail the coupon. I'll send you a FREE lesson. 1'il show you that
Radio is fascinating; that I give you practical money-making information,
easy to learn, easy to put into use. See for yourself why many men with less
than a grammar school education and no Radiv experience are now making
zood money as Radio Experts. Get the facts about Radio’s spare time and
full time job opportunities. Mail the coupon now.

Many Radio Experts make $30, $50, $75 aweek.
Get Ready Now for Jobs like these

Broadeasting stations employ engineers, operators, managers, and men for
other jobs that pay up to $5,000 a year. Radio factories employ testers,
inspectors, foremen, engineers, servicemen, salesmen, buyers, and pay up to
$6.000 8 year. Radio dealers and jobbers employ servicemen, salesmen,
buyers, managers, and pay up to §75 a week. There are many opportunities
to have a spare time or full time Radjo service business of your own. Radio
is picking up. It's a big business— big enough to absorb many more well
trained men—and it's growing bigger all the time. Get ready for Radio. Be
a Radio Expert. I'll train you at home in spare time,

Many make $5, $10, $15 a week Extra
in Spare Time almost at once

Nearly every neighborhood necds a good spare time serviceman. Find out
how I help you cash in—how I start sending you Extra Money Job Sheets
the day you enroll, for doing Radio repair jobs common in most every neigh-
borhood. How, when you get underway, I send you much more information
for servicing sets and for doing other spare time jobs for extra money. My
Training is famous as “The Course That Pays for Itself.” Many make
$200 to $1,000 while learning.

Short Wave, Loud Speaker Systems,
Television, Auto Radio, etc., included

New Radio developments are continually making new opportunities. Loud
speaker systems, police, auto and aviation Radio, are recent new uses that
have been found for it. Television promises many good jobs scon. Television
is leaving the laboratory in an impressive way. One million dollars is being
spent on two stations. Television receiving sets are being designed and built.
New opportunities—many of them—are right ahead. Get full information
about how [ train you at home in spare time to be a Radio Expert. My 50-50
method of training—half with printed and well illustrated lessons. half with
Radio equipment I furnish as part of my training—gives you broad practical
experience—makes learning at home interesting, fascinating, praetical,

You Must Be Satisfied

I make an agreement with you in writing—if you
are not entirely satistied when you finish my Course,
with the Lesson and Instruction Service I have given
you, every penny you have paid me for tuition will
be refunded.

Get a Sample Lesson and my
book on Radio’s Opportunities

Mail eoupon now. I'll send my book *‘Rich Rewards
in Radio’' and a FREE lesson at once. Find out
about Radio's spare time and full time opportunities ;
read what others who have taken my Course are
doing and making. Read the sample lesson, decide
for yoursel{ whether my training is ¢lear, interest-
ing, praetical. This offer is open to any ambitious
fellow over 15 years old. There is no obligation. Act
at once. Mail coubon in an envelope or paste on a
le postcard.

J. E. SMITH, President

National Radio Institute, Dept. 6EX
Washington, D. C.

Pleage Say That You Saw It in RADIO-CRAFT

to show how easy it is
to learn at home in
spare time to fill a

CITY swviinms
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ood for FREE SAMPLE LESSON
and BOOK o RADIOS OPPORTUNITIES

J. E. SMITH, President
Nationa! Radio Institute, Dept. 6EX
Washington, D. C.

Dear Mr. Smith: Without obligation send me the
Sample Lesson and vour free book ahout spare time
and full time Radio opportunmities, and how 1 can train
for them at home in spare time.

(Please write plainly)
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Announcing a New Book , for Radio Men!
Official Radio Service Handibook

by J. T. Bernsley

ERE'S the sensational new book on radic servicing that contains
everything Service Men must know. The book, OFFICIAL RADIO
SERVICE HANDIBOOK, is edited by J. T. Bernsley, foremost radio
service authority. This 1936 service guide is the only hook of its kind—
its editorial material is so well prepared that the technical information
can be understood by even beginners in radio servicing. Every page
contains new material, new illustrations—no reprinted literature or re-
hashed articles.

Over a thousand actively engaged Service Men have helped prepare
the service data found in the OFFICIAL RADIO SERVICE HANDI-
BOOK. Their contributions, in the form of service notes, short cuts, and
trade secrets make this book the outstanding volume on radio servicing
ever to be published.

The OFFICIAL RADIO SERVICE HANDIBOOK covers thoroughly
over 500 radio topies. It tells you how to analyze the latest commercial
receiver circuits; how to really make money servicing midget sets; and,
how aligning supers can be made easy. It stresses the many uses of dif-
ferent types of test equipment; it gives you short cuts in trouble-shoot-
ing and repairing; and, contains over 250 pages of operating notes on
1,000 manufactured receivers. So up-to-date is the OFFICIAL RADIO
SERVICE HANDIBOOK that it explains thoroughly what to do when
a receiver with the “Magic Eye™ goes “cockeyed.”

Service Men, previously advised about this great book on servicing, have
already ordered their copy. Order your copy NOW if you have not already
done so.

List SA00
Phice 4_ SENSATIONAL PRIZE CONTEST !

$1,800 Worth of Prizes to Be Awarded to Service Men

You should be interested in entering one of the greatest radio contests of
all times. There are 147 prizes in valuable servicing equipment and radio
accessories, totaling over $1,800, to be distributed. All the details about enter-
ing this contest, including a complete list of the 147 prizes, will be sent upon
request—simply mail the coupon below.

Partial Contents of this Great Book

PART 1—CIRCUIT THEORY AND PART 4—SPECIALIZED RECEIVER

AND INSTALLATION DATA

PAGES R Ty B
R.F. Fundamentals; Superheterodyne All-Wave and High Fidelity e1ver
P . s - Servicing and Installation Data; Auto Ra-
Receiver Theory; A.V.C. and Tuning In dio Recoiver and Instailation: Specinlized

dicator Circuits: A.F. Fundamentals: Pow- Servicing and Installation (Remote Tuning
Over 750 lllustration

er Supply Theory and Circuits; Speakers,  gontrols, Home Recording, Automatic Rec-
-
6 x9 inches

Reproducers and Pick-Ups; Commercial 14 Changers, Apartment House Antennas,
Beautiful Leatheroid Cover

ﬁeﬂ‘liveer Circuits of All Types, How to  gtc, ete.); Eliminating Noise Interference.
nalyze.

g PART 5—~MODERNIZATION AND
OVER 250 PAGES

OF OPERATING NOTES

CONVERSION DATA

Whetber it 13 a fading job. lack of sensitlvity. naise within the
receiver, aligning a ehas:is, poor A.V.A' action or other
trouble that iz w.ually the '"bugaboo’’ of most Service Men.
he -ymptomsg and remedy clearly deseribed In
0 SERVICE HANOIBOOK, The exact pro-

PART 2—MODERN SERVICING AND
TEST EQUIPMENT

Fundamentals of Metering and Test
Equipment; Standard Servicing Instru-
ments: The Cathode Ray Oscillograph and
Associate Instruments; How to Build Es.
sential Servicing Test Instruments.

PART 3—PRACTICAL SHORT-CUTS
IN TROUBLE SHOOTING AND
REPAIRING

Localizing_Trouble by Inspection Meth-
ocs; Short-Cuts with Test Instruments;
How to Quickly and Properly Perform All
Types of Repairs; Unusual Servicing Ex-
P?iences: Tube Troubles and Character-
1stacs.

Modernizing and Improving Methods for
All Types of Reccivers: Converting A.C
Receivers for D.C. Operation and Vice
Versa.

PART 6—SOCIAL AND ECONOMIC
PROBLEMS OF THE SERVICE MAN

Improving Knowledfe and Technique;
Social Problems—How to Organize, Listing
of Servicemen’s Organizations; The Future
of the Servicing Profession.

PART 7—OPERATING NOTES AND
PRACTICAL DATA LISTINGS

Operating Notes on Over 1,000 Receivers ;
I.F. Peaks of Approximately 3,000 Receiv-
ers: Voltage Dividers for 300 Receivers,
Speaker Field Listing; Radioc Mathematics
and Measurements.

OLIP cmsante Pt wanons, e oo TR

cedure far repaiting, as well as the charaeteristic troubie in B GERNSBACK PUBLICATIONS, Ine. RC-536 @
almast all models of manufartured sets. will be found in the 8 99 Hudson St, New York, N. Y. 1
section on OQPERATING NOTES—over 250 pages of this coupou 1 Gentiemen: Enclosed you will find my remittance of ££.00 for one copy of the B
data. the most important information te any¥ radio man in 1 OFFICIAL RADMNO SERVICE HANDIBOOK. YOU ARE TO SEND THIS BOOK B
the servielng field. The material in this scction has been MAIL § TO ME POSTAGE PREIFAID. ]
arranged, as well as classified, so there is ho difffeulty in 8 [ SEND ME IMMEDIATELY THE CONTEST BLANK FOR ENTRY IN THE 8
immediately locating the necessary 1nfarmation. TODA" 3 S$1,800 PRIZE CONTEST. 2
L | 1
BONAIIO enieniiiuniunnettiieiarien st an e r et eeeenenn e aanns 1
I PR LT P T T P PP, H
[l §
GERNSBACK PUBLICATIONS, INC. ¥ 40 oo esesse oo :
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t
99 Hudson Street New Yorky N. Y. (Wo accept cash, stamps, money orders or U.B. checks in connectlon with this offer, ¥
you send cash, be sure 1o regisler your letter.) 1
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HUGO GERNSBACK, Editor

vol. VII, No. 11, May, 1936
.

IMPROVEMENTS

An Editorial by HUGO GERNSBACK

tems are found, and after they have been adopted we
always wonder why no one thought of them before.
While the most obvious P.A. uses have been stand-
ardized, such as in theatres and other public rooms, there
are many ideas in P.A. that have not been used.

This month’s cover suggestion illustrates one of them,
whereby are shown lifeguards making use of amplification
in overcoming the handicap of their natural voices in the
face of thunderous ocean breakers. There are other, equally
obvious uses to which sound equipment have not as yet been
put—such as P.A. on harbor craft, tugs and ferry boats; at
the present time most captains and pilots still use mega-
phones when, instead, a good P.A. system would be infinitely
more effective, supplanting even signaling whistles.

The same is the case with police cars. They should all be
equipped with efficient and powerful P.A. systems. Nothing
is more effective to clear crowds than the stentorian voice of
the police. As tests have proven, traffic can be directed and
lax drivers reprimanded much more effectively by means of
P.A. than by archaic, present-day methods.

There are also other improvements in P.A. which have
not as yet been utilized. For instance, on baseball and
athletic fields, and other open areas, where thousands of
people are gathered, it has been the custom of American P.A.
designers to use the usual horns pointed in various directions
—ordinarily, horizontal.

The writer was very much impressed last fall when he
visited the Brussels (Belgium) World Exposition, where a
very fine P.A. system was installed in a rather unusual
manner. There were no visible horns, instead the entire fair
grounds was dotted with pillars about 30 feet high which
served mainly for night illumination. The horn part was
invisible for the simple reason that it pointed straight up-
wards into the sky, vet withal, the effect was one of excellent
quality; diffusion of the sound was such that it was never
directional. This system is not used much in this country,
but I believe it deserves investigation by P.A. engineers.

There are also other points in P.A. that ery out loudly for
improvements. At one time in our motion picture theatres
as well as on the legitimate stage, the actors used micro-
phones which were moved in place either by hand or, as
on a number of New York stages, the microphones arose
from beneath the stage into position when they were re-
quired by the performers; and they sank out of sight when
no longed needed.

This paved the way to a better system, particularly in
the larger amusement houses, where microphones are no
longer seen at all. Instead, we now have concealed, highly-
sensitive microphones installed at the footlights and facing
the performers.

In other cases this system cannot always be used success-
fully. A recent performance of Juwmbo in the huge New York
Hippodrome affords an excellent example of how 7ot to use

ublic address! The microphone, at best, is never an esthetic
instrument, as it always insists on getting in the performer’s
way, or blotting out part of his face. It, therefore, detracts
from the performance, particularly if the performer is a
woman, because no matter how well a microphene is de-
signed, it is never a thing of beauty when it hides the face.

In the Hippodrome we have the ludicrous situation where
the performers in the eircus ring have no microphones at

EVERY year new uses for “P.A.” (public address) sys-

all until they are needed—then, someone having pulled a
string or wire, the microphone bobs down from a great
height! If, as it often happens, the descending microphone
is not exactly timed, the performer nevertheless must speak
his lines—which of course are hardly audible; then, when
the microphone finally does arrive, the lines are heard to
blare out fantastically! It’s all so distracting!

In night clubs and other establishments the same system
is utilized, because, it is not always possible to place micro-
phones in the footlights (in many of these establishments
there are none).

A much better way would be to do away with all visible
microphones. In fact, I have originated the following sug-
gestion, which is theroughly practical because I once tried
it myself and know it works. The performer is made.to wear
a lapel microphone which can be disguised so that it does
not show. In the instance of a female performer, it can be
hidden underneath the dress. Invisible wires run down
the legs in such a manner that one wire goes to each shoe
and terminates in a metallic plate under the heel or socle.

Connections then are established through metal strips in-
stalled on the stage at desirable locations, All the performer
has to do is to step on two metal strips and his weight is
sufficient to insure an excellent contact. Thus we are not
bothered either with visible microphones or with their
trailing wires, and therefore the general effect on the
audience is much better.

There is still one more important point in connection with
P.A. installations—particularly, those in smaller theatres,
halls, etc.—and that is the incorrect placement of the loud-
speakers. Very often such units are set up hurriedly without
consideration for echoes or other acoustic phenomena., Small
wonder then that the resulting reproduction of voice and
music is marred by the ensuing echoes and other tricks of
sound waves.

It is not possible to use but one type of loudspeaker for
all requirements of placement. On the contrary, finding the
right “combination” (of speaker and its placement) requires
a good deal of “cut and try” experimentation, and no repro-
ducer should ever be permanently installed until it has first
been tried out at various points about the room.

Then, there is another consideration, which the inex-
perienced installation man probably overlooks, and that is
the effect of a dense crowd. Take, for instance, the average
night club or restaurant where there is entertainment. If,
as is likely, the loudspeakers are installed when the premises
are denuded of people, an entirely new factor comes about
when the room is packed to capacity. An empty or partly-
empty room will have certain acoustic effects, whereas the
crowded one will entirely change the reproduction. In this
instance temporary installation of the reproducers would
permit the optimum placement to be quickly determined.

Lastly, P.A. engineers still have much to learn when it
comes to the infensity of sound. In some cases the intensity
is insufficient; in yet others it may be much too loud for
comfort! For example, New York dramatic experts were
unanimous in their condemnation of the blasting loud-
speakers which marred the entire performance—and still
do—at the Winter Garden where the current production of
the Ziegfeld Follies is now running. Enjoyment of innumer-
able other good shows (and movies) is similarly ruined by
such misuse of a sound installation!
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THE RADIO MONTH

Hitam Percy Maxim—the friend of radio amateurs
who died last menth,

HIRAM P. MAXIM
DIES

known and respected

radio men passed away;
Hiram Percy Maxim, 67-year-old presi-
dent of the American Radio Relay
League and the International Amateur
tadio Union, succumbed to a throat
infection, on a trip to the West Coast.

Mr. Maxim besides being a strong
supporter of amateurs was also known
for his inventions, especially the si-
lencers used on fire arms, motors, ete.

One of his guiding beliefs was that
the scientific progress of the world de-
pends on its amateurs—those who ex-
periment “for the fun of it” and whom
he (rightly) credited with many basic
developments.

Mr, Maxim will long be missed by the
American radio amateurs who looked to
him for support in maintaining their
l‘ighto.

F.C.C. RULINGS ON
BROADCASTING

D URING the past month,

LAST month, one of the best

the Federal Communi-

cations Commission
made two important rulings regarding
broadcasting. The first of these con-
cerned that important subject — tran-
scription programs. The new ruling
states that it is only necessary to an-
nounce the program as a recording at
the beginning and end of each 15-min-
ute program. This will, no doubt, in-
crease the use of such programs.

The second ruling concerned duplica-
tion of programs and instigated an
investigation into the possibilities of
reallocation of stations to prevent such
program duplications in rural sections
where there are only two or three
“local” stations.

b46

ULTRA-SHORT-WAVE
BROADCASTING

HE transmission of pro-

Tgrams on ultra-short

waves, notably 41 and

31.6 megacycles, which was started

some time ago, to advance transmission

of high-fidelity programs made a no-
table advance, last month.

Station W8XWJ, the companion sta-
tion to WWJ, operated by the Detroit
News started regularly scheduled pro-
grams on the 31.6 megacycle band—
the first station to transmit regular
service on these frequencies.

According to the I'\C.C., progress on
these frequencies is slow, due to the
lack of receivers to pick up the pro-
grams, but the new “crop” of all-wave
sets which will soon appear covers
frequencies higher than 56 megacycles
and this encouragement will no doubt
spur on the efforts of the half-dozen
owners of these high-fidelity stations.

VIOLET RAY
SOUND RECORDING

NEW process for photo-

A graphically recording

sound on motion-picture

films which is expected to “open a
new era of realism” in the reproduc-
tion of music and speaking voices was
demenstrated last month at a meeting
of the Soc. of Motion Picture Engineers.

The present nmethod uses an ordinary
incandescent lamp as a light source in
recording—but “white” light has some
components which are almost impossi-
ble to focus sharply in order to get a
distinet reproduction of sounds:—this
results in distortion.

In the new method, a light tilter is
inserted in the light path so that only
the ultra-violet rays reach the sound
track of the film. This filtered light
“paints the sound image on the film"
more distinctly than the older method.

Below, a comparison of the sound tracks for
ordinary light and ultra-violet light.
Right, views of the new pocket radio transmitter
above) and receiver {below}.

t ¢
WHITE ULTRA-
LIGHT VIOLET

(RECORDINGY | (RECORDING)
SOUND TRACK OF 9,000-
CYCLE TONE

RADIO-CRAFT

MINIATURE “SPOT”
BROADCAST STATION

B TINY transmitter that

fits in the palm of the

hand and operates on a
wavelength of 1 meter was announced
last month by the NBC for use in spot
broadcasts at remote points.

The transmitter has a range of about
4 miles and because of the extremely
high frequency, its penetrating power
through steel buildings, etc., is remark-
able., This new device will enable an-
nouncers to move about at will without
being burdened with cumbersome equip-
ment since it weighs less than 4 Ilbs.
with batteries, measures only 3 ins.
square. The power output is about 0.2-
watt; it uses a tiny “acorn” tube.

As an accompanying unit, a 1-meter
receiver has also been developed, using
a special super-regenerative circuit, to
pick up the signals from the pocket
transmitter and feed them into a tele-
phone line so that they can be trans-
ferred to the network outlet (station).

The development of these ultra-high-
frequency units will greatly facilitate
the transmission of sporting events, etec.

"
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IN REVIEW

NETWORKS SUED
IN MUSIC FIGHT

INCE our first announrce-

S ment in March, 1936,
Radio-Craft, of the fight

between ASCAP (or, rather, Warner
Brothers Pictures, Inc.) and the na-
tional broadcast networks, over the
price to be paid for music transmitted,
several developments have taken place.

First, both NBC and CBS have been
guilty of using music which was banned
by Warner Brothers (as might be ex-
pected because of the large amount of
music controlled by the latter), and
both networks were haled into court,
last month!

Second, the quarrel is no nearer to
an amicable settlement than it was two
months ago—which is surprising, con-
siding the large sums involved!

NEW USE FOR P.A.
IN MINES

NEW and novel use for

A P.A. equipment came to

light, last month, when

news was received that a complete P.A.

system had just been installed in a

colliery at Ogmore Vale, Wales. The

P.A. system is used to send safety-first

rules, from phono. records, it is also

used as a call system to all parts of
the mine.

RADIO-CRAFT
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velopments.

1936 OUTLOOK IS
ENCOURAGING

CCORDING to a report

A from the Radio Manu-

facturers Association,

last month, the radio industry is looking

forward to another excellent year. Ac-

cording to the RMA report, “Some in-

dustry leaders even feel that the record-

breaking sales of 1935 will be exceeded
in 1936.”

The Presidential election campaign
in which radio (and P.A.) will play an
important part as well as the soldiers’
bonus distribution which will take place,
prebably in June and July, all point to
increased business for “radio” manu-
facturers.

Broadcast station advertising in 1935
also hit a new high. The total sale of
time on the air by the nation’s networks
and independent stations amounted to
$87,523,848 in 1935 which represents a
gain of 20 per cent over sales in 1934.

In the annual report of the Radio
Corp. of America for 1935, the net profit
was $5,126,873 which compares with
$4,249,264 for 1934—each quarter of
1935 showed a gain over the correspond-
ing quarter for 1934!

COSMIC-RAYS
ON SHIPBOARD

HE first time that a cos-

Tmic-ray recording device

has been installed on a

ship travelling through northern and

southern hemispheres for the purpose

of checking the varviations of cosmic-

ray activity at different parts of the

globe was announced, last month, by Dr.

Arthur Holly Compton, of the Univer-
sity of Chicago.

Dr. Compton, who received the Nobel
prize in 1927, installed a unit consisting
of a shield of lead through which cosmic
rays but not radio-active rays may pass,
and an electronic indicating device
(similar to a Geiger counter) attached
to a film recorder.

Left, two views of the P.A, installation in the Welsh

coal mine, showing the phonograrh eguipment for
sending safety talks, and one of the speaker in-

stallations in the shaft.
Below, Dr. Compton with his cosmic ray unit.

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.

———r——y

“BLIND LANDING”
IN BRITAIN

HE first “blind landing”

Tequipment at a British

airport was installed, last

month, at Heston Airport. The landing

arrangement uses the system devised

in Germany by the Lorenz Company

and originally installed at Templehof
Airport in Berlin,

This system consists of two radio
beacons at either end of the airport.
Each sends out constant call signals
and information to guide the pilot to a
safe landing.

EUROPEAN RADIO
HAPPENINGS

URING the past month,

D several interesting radio

news items have been

received from various parts of Europe.

It is expected that within the year
television will be inaugurated in Eng-
land. The Post Office authorities also
announced that ({telephone-television
service probably will be established be-
tween London and Birmingham, using a
new type of cable {(presumably a co-
axial cable) which enables television
views to be sent over nearly 100 miles
of land lines.

The Postal Ministry in Berlin an-
nounced that arrangements had been
made to send television views of the
Olympic games over the Berlin tele-
vision station. This is the first time that
such an important outdoor gathering has
been televised. In addition to the tele-
vision views, direct short-wave trans-
missions of the games will be made to
at least 19 different countries from the
new ‘“radio-house” which has been

(Continued on page 678)
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Above, P.A. in use at the Locarno conference.

public address in a life-saving role.

Below,

UPID, even, has uses for P.A.
equipment, it seems! According
C to recent newspaper accounts,
Marie Alnionte, beautiful night
club chanteuse, made the mistake of
voicing an “aside” in front of a sound-
system microphone that suddenly was
put into operation. Whereupon, the
patrons of the Club Deauville in New
York City heard Marie’s whispered re-
mark to Lucien Riviere, master-of-cere-
monies at ihat club, “I don’t see why
people should know yet that we’re en-
gaged!” After the “whisper” had clar-
ioned throughout the big hall there was
nothing the pair could do but gracefully
come to the floor’s center and acknowl-
edge the classic “P.A. faux pas”!
“P.A.”—which is short for “public
address”—deserves a more comprehen-
sive designation. In fact, we secure a
better appreciation of the public-address
field by consideration of the audio fre-
guency topics covered by the more em-

Wurlitzer Organ Studios sends music to

648

address.

bracing term, “radio” (in which we
readily include such extra-radio audio
activities as deaf-aid services, call sys-
tems, automatic-phonograph installa-
tions, etc.). For, we must remember
that new uses for P.A. are daily de-
veloping, while the old uses for P.A. are
constantly expanding. In Table I are
shown outstanding directions which this
development and expansion of sound
are taking. (Additional, important in-
formation on the subject appeared in
ithe Public Address number of Radio-
Craeft that appeared this month last
year.)
TABLE 1

(1) Increasing appreciation of sound
facilities, in sacrosanct circles;

(2) The use of super-power P.A.
equipment;

(3) High-fidelity recorded sound;

(4) Mobile public address;

(5) Appearance;

(6) Controlled Sound;

(7) “Talk-back” P.A. installation.

The manner in which sound equip-
ment is usurping time-hallowed pro-
cedure is well indicated in recent word
from Europe that the 5-power naval
conference being held in London is be-
ing speeded through the use of sound
equipment.

The equipment in operation in the
Locarno room at the Foreign Office is
here illustrated; the insert pictures one
of the B.B.C. engineers making prelim-
inary tests on the amplifiers at one end
of the conference table.

SUPER-POWER P.A,

Of course P.A. will have a short-
lived hey-dey this fall when the Demo-

N.Y.C., in which ...,

Grand Ceniral Terminal,

RADIO-CRAFT

"New uses for P.A. are daily developing,
while the old uses for P.A. are constantly
expanding,” states the author. The truth of
this assertion is confirmed by illustrations
and descriptions of systems and apparatus
of interest to everyone in the field of public

R. D. WASHBURNE
S T o A . e s 3 SRR

cratic, Republican, and other political
parties start blasting away—and we
use the word advisedly—-with sound
trucks and every other conceivable type
of loud and louder sound equipment.
However, it must not be considered that
all public address is a matter of pro-
jecting only voice,

There is, for instance, the recently-
completed project of “humanizing” the
Grand Central Terminal in New York

(Continued on puge 683)

Above and below, a mobile system publicizes the
manufacture and sale of ice ¢ream cones. The truck
contains complete refrigerating equipment for the

purpose. Generators supply electric power.

MAY,
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HOW DO WE HEAR?

The subject of hearing is primarily a biologi-
cal study—but it is a study every worker in
the P.A. or radio fields must make before
he may consider himself seriously engaged in
either field. The human ear is such an im-
portant part of both subjects that a real
understanding of high-quality reproduction
is unattainable without a knowledge of its
action! The newest interpretation is given.

N. H. LESSEM PART |

F A GROUP of people happened for some reason to be
on an island, at the time when, for example, a cocoanut
fell, their ears immediately would have “perked up” and
they would have exclaimed—probably in unison, having

been taken by surprise—“What was that?”

“Sounded like a shot to me,” perhaps one would venture.

“No, couldn’t have been. Sounded like a thud of some
kind,” might reply another.

“Sounded like something fell,” yet another remarks, “it
was sort of a sharp knock.”

Each person might respond-to or interpret the disturbance
(sound, or sound waves) differently; depending upon the
physical and biological construction of his particular set
of ears.

The same is true in far greater degree with “music,”
which is nothing more than sound waves of a highly com-
plex nature, When the strings of a violin are caused to
vibrate, either by plucking or drawing a bow over them,
they in turn cause the air in the immediate vicinity to
vibrate at the same fundamental frequencies and overtones
as the strings. These vibrations, in the form of sound waves,
spread in an ever-widening circle, in all directions. Now, no
one will deny that these sound waves are the samne for all
people “listening” to them. Yet, is it not logical to assume
that in each person’s brain these sound disturbances might
be interpreted differently? Some persons perhaps would
express the opinion that “the instrument lacks high fre-
quencies.” Others might say, “It does not go down quite far
enough.” Nevertheless, some others might go into ecstasies
over the perfection of the instrument. So there you are!

STRUCTURE OF THE "OUTER EAR"

All of this brings us to the intended subject matter of
this article—the mechanics of hearing—or, how we hear,
and why we all do not hear alike. To discuss this subject
intelligently we must first acquaint ourselves with the
physical construction of the ear. Refer to Fig. 1.

The hearing mechanism is divided into three main por-
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tions, namely: (1) the outer ear; (2) the middle ear;
and (3), the inner ear. The outer ear is the pinna, which
acts merely as a collector of sound and the ear canal. In
animals the pinna is considerably more versatile than in
the human being. However a cupped hand, held over the
pinna, can considerably improve its sound-collecting func-
tion.

At the base of the pinna is an opening which penetrates
the head for a short distance and terminates at the “ear-
drum.” This is the ear canal.

THE "MIDDLE EAR"

This eardrum is a flexible membrane or diaphragm, of
approximately 1 centimeter (0.4-in.) in diameter, dividing
the outer ear from the middle ear. On the inner side of this
membrane are located three peculiarly-shaped little bones
in a lever arrangement. The bone closest to the eardrum
is called the “hammer”; the middle bone is known as the
anvil, and the end bone as the stirrup.

These little bones or ossicles were named for their likeness
to those familiar articles. The lower end of the stirrup
terminates in a flat portion which rests against another
flexible membrane approximately 1/20 the diameter of the
eardrum—hardly larger than a pin hole. This membrane
is stretched across an opening in the bony structure known
as the “oval window.” Thus, contact is made, through these
bones, from the outer ear to the inner ear. A tube (called
the Eustachian tube) opening from the middle ear extends

(Continued on page 680)

Fig. 2, left. A cross-section detail of the cochlea showing the thres canals.
The dotted portion is enlarged in Fig. 3

Fig. 3, below. Corli's organ, showing the termination of the nerves in hair
cells and hairy cilia.
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the funin% control voltage supply circuit and at 8

is the bias-tuned oscillator which compensates
for mis-tuning.

Fig. 2, above. A record grooving guide, Fig, A,
below. The sign plllars in Berlin have been given
a voice—via P.A

RADIO-CRAFT receives hundreds of magazines
from all parts of the world. Since the cost of sub-
scribing to each of these would be prohibitive for
most radic men, we have arranged with technical
translators to prepare reviews for our readers.

AUTOMATIC TUNING CONTROL

AUTOMATIC tuning compensation or
AT.C. as it is called, has taken
Europe by storm. Since we first men-
tioned this new system in the January,
1936, issue of Radio-Craft, page 408, a
practical, electrical method has been de-
vised for replacing the meter-type com-
pensator!

The new system which was described
in Wireless World (London) recently
can be described most readily by divid-
ing it into two parts as shown in Figs.
1A and 1B.

The circuit at Fig. 1A shows the
usual diode second-detector found in
most superhet. receivers. In addition,
the I.F. transformer has two additional
windings, L3 and L4, which are tuned,
one slightly higher than the L.F. and the
other slightly lower. These two wind-
ings are so connected to a second diode
tube that if the signal from the fre-
quency-changer circuit is above the LF.,
2 positive voltage will be applied to the
wire marked A.T.C. while if the signal
applied is below the L.F. resonant point,
by an equivalent amount, an equal vol-
tage but of opposite polarity will be
applied to wire A.T.C. by the second
diode plate. This action is caused by the
connections of resistors R2 and R3 con-
nected to the cathode of V2 and the cir-
cuit of the diode plates of this same
tube.

The second part of the A.T.C. action
is found in the oscillator of the super-
het. receiver. By an action known as the
“Miller" effect, it is possible to vary the
frequency of an oscillating tube circuit
by varying the grid bias. If the tube
used has an appreciable grid-plate
capacity and it is operated with a re-
sistance or capacity load in the plate
circuit, its effective input capacity de-
pends upon the amplification, which can
be controlled by the grid bias. Since the
input capacity of the tube shunts the
tuning capacity, the oscillator frequency
can thus be varied over certain limits
by adjusting the “C” bias.

The voltage generated by the unit
shown in Fig. 1A is used to control the
bias of the oscillator at Fig. 1B which
automatically varies the oscillator reso-
nance point and corrects faulty tuning.

HOME-RECORDING GROOVING
GUIDE

IN making home recordings, either pre-
grooved or plain records can be used.
While it has become almost universal
practice in this country, because of the
simplicity in the apparatus needed, to
use pre-grooved aluminum or acetate
record discs, there are some advantages
in using the plain discs and cutting
grooves at the time of recording.
(Continued on page 677)
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MAKING A BEGINNER'S 2-TUBE
MIDGET ALL-WAVE SET

Here is an A.C.-D.C. all-wave set that will fit into a coat
pocket! The beginner will find it easy to construct.

H. G. CISIN

HE ultra-midget set here illustrated
Tis a development made possible by

the new metal tubes. It weighs less
than a pound and takes up less room
than a camera! It brings in on head-
phones the programs of short-wave and
broadcast stations both near and far,
and in comparison operates just as
efficiently as its big brother radio sets.
While its main feature is its small size,
its efficiency is comparatively high.
Basically, it consists of a 6C5 tube used

as a rectifier and another 6C5 tube em-
ployed as a regenerative detector. These
midget-size new metal tubes (they are
slightly over 1 in. in height) certainly
pack a terrific punch.

The use of the A.C.-D.C. circuit has
eliminated many bulky parts and even
the necessary voltage dropping resistor
is relegated to the line cord, so that
essentially all that remain are a compact
variable condenser, a small potenti-

(Continued on page 679)
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The application of P.A. in a factory.

T IS NOT difficult to show the vast
I field open to the sale of P.A. equip-

ment, nor to point out the fact that
the gross sales in this branch of the in-
dustry are jumping ahead by leaps and
bounds. Instead, the startling faet the
retail organizations of the radio in-
dustry today must recognize is that
there are so many prospective buyers
ready to be convinced of their need for
sound equipment—and that fhere are
far too few P.A. men actively engaged
in developing such markets!

I do not know whether it is fear of
the complications (which, after all, are
not so serious; and knowledge is fast
gained with a few experiences in demon-
strating and installing such equip-
ment), or whether it is merely a lack
of ambition or lack of foresight in
realizing how big a business this sound
equipment is fast becoming, which is
holding it back.
RADIO-CRAFT
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HOW TO MERCHANDISE
P.A. EQUIPMENT

The way in which you go about "hunting up" business deter-
mines your success in the P.A. selling field.

P.A. MERCHANDISING

Perhaps it is a matter of finances!
One attractive part of the P.A. busi-
ness is its high ‘“unit of sale” (sale
price, as a complete unit) and resultant
large gross profit. Fortunately, the
wholesale set and parts jobber is now
appreciating the possibilities of sales
and necessity for quick delivery, and is
stocking at least one of each of the more
popular items and systems of the par-
ticular sound equipment line he is
handling. And he will allow the re-
sponsible dealer or Service Man to take
a unit out for demonstration to a pros-
pect. This is good sales logie, since in
most cases not only is it impossible to
sell without a demonstration, but the
demonstration of equipment built by
a reputable sound-equipment manu-
facturer results in completing the sale.

A gratifyving faet is that P.A. sales
come the nearest of anything connected

1936

R. M. GRAY

with radio to being a 12-month business,

and thus offers sales activities and in-

come when the radio set business is in
(Continued on page 681)

Parishoners of St. Columbkille’s R. C. church,

Cleveland, whe are hard-of-hearing enjoy the

facilities of a hearing-aid installation wired from
pulpit to pew-backs, and (shown) inside

the confessional.
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Fig. |, above. The compression of the volume
range in broadcast transmission,
Fig. 2, below. A practical expander using
metal tubes.
;_ﬂyn;ry! 61.7\7 —t A
F

fHASSISI ad
REAL STEP to realism in phono-
graph-record reproduction has
been made by the introduction of
volume expander circuits. While
these circuits are extremely simple in
conception and operation, it is really
surprising that more work along these
lines was not done at an earlier date.
However, better late than never, and let
the reader beware, because if he ever
hears a good orchestral record played
through good reproducing equipment,
utilizing a volume expander, he will
never be happy until he has one for
himself!

It is well known that the record
manufacturer has been handicapped in
the recording of orchestras, with their
large volume changes which could not
be handled without “compression” in
the volume range. This compressing is
done in the recording studio by careful
monitoring before the signal is fed to
the cutting head. Until the present
time, it was impossible to expand the
signal during reproduction so that some
compensation could be made for the
necessary compression at the time of
recording.

Thus, the volume expander brings
rew life to records, and phonograph
reproduction moves ahead toward a
newer standard of high fidelity. Before
going further into the action of the
volume expander in conjunction with
phonograph reproduction, it will be in-
teresting to note the possibilities of its
use in radio reception.

A study of Fig. 1 illustrates roughly |
the compression of the volume range in
ktroadcast transmission. As in the case
of record recording, there are limita-
tions which cannot be ignored without
causing serious distortion.

SQURCES CF VOLUME DISTORTION

For example, if the volume level on
the telephone line carrying a broadecast
program to the transmitter proper is

652

WHEN AND HOW TO USE THE

VOLUME
EXPANDER

The compression of certain frequencies in making phono-

graph records is counteracted by this '

C. E. DE RUNDEAU

of such a high power level as to over-
load the repeater amplifier, then there
will be distortion in the signal even be-
fere it reaches the transmitter. Thus
it will be seen that it is impossible to
preserve the original ratio existing be-
tween the maximum and minimum
volumes of the actual music or sound
during the process of transmission. So
when the program is received, it is ap-
parent that this compression has taken
place, and some of the naturalness of
reproduction must necessarily be lost.

Another angle of importance when
considering volume expanders, would be
the effect of noise on the program. It
is apparent that if a very wide volume
range is being transmitted, then the
pianissimo passages may be of such a
low power level as to be practically de-
stroyed at the receiver by hum, carrier
noise, etc. The Bell Telephone Company
has a volume contracter and a volume
expander. In this case, they do not at-
tempt to transmit a very wide volume
range but limit the volume range trans-
mitted at high volume levels so that it
will not over-modulate the -carrier.
Then, they bring up the low-volume-
level passages so that they will override
the noise level. In such a case, the low
power levels are amplified to a greater
degree than the high-level-signal pas-
sages.

In receiving such a transmission it
becomes necessary to put a volume ex-
pander working in the sume ratio of ex-
pansion as the compressor works to con-
tract the range. This, of course, oper-
ates under a reverse process, where the
loud music is amplified more than the
weak music¢, with a resultant improve-

‘expander'' unit,

ment in naturalness of transmission
and reproduction.

PHONOGRAPH VS. RADIO "EXPANDERS"

Although one manufacturer in
Europe has brought out a radio re-
ceiver using a volume expander, we find
that its application here in the United
States is being limited to phonograph
record reproduction with greater suc-
cess. In general, broadcast stations
have an unfortunate habit of not
watching the volume levels very close-
ly and under ordinary conditions one
could expect very peculiar ratios of
maximum to minimum volume during
the rendition of an orchestral number.
Of course, this fault will not be so
apparent when an expander is used in
rhonograph records, because the record
is very carefully monitored in rehearsal
and a very close check is kept on the
volume level at all times during the
actual cutting of the record.

PRACTICAL "EXPANDER" DATA

A very simple volume expander cir-
cuit using the new metal tubes is shown
in Fig. 2. The heart of the volume ex-
pander circuit lies in the function of the
6L7 tube, which incidentally will be
used in many of the high-quality radio
receivers this year, as a mixer tube. The
characteristics and mechanical make-
up of the 6L7 tube were discussed in
Radio-Craft, October, 1935, page 204.

The dual function of this tube, as far
as grid characteristics are concerned,
permits development of a very simple
volume expander circuit. A signal from
the phonograph pickup is fed to the

(Continued on puge 681)

Fig. 3. A complete phonograph amplifier using the volume expander shown in Fig. 2.
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HOW CONTROLLED SOUND |
AIDS A STUDENT

The man who is interested in P.A. sales and installation will
find some interesting facts in this story.

ANDREW HALBRAN

NEW idea in “controlled” sound
Awhich, because of its fundamental

simplicity and possibilities offers
great promise, has just been perfected
by Samuel T. Coombs, a Columbia Uni-
versity (N. Y.) senior. An expert in
high-fidelity reproduction, Mr. Coombs
has paid his way through Columbia
entirely through earnings in the sound
field—his equipment supplying prac-

Fig. C. Correct placement of ;pcakors has im-

portant effects on the fidelity

tically all of the music for dances and
other affairs at the University as well
as many places outside. The revenue
derived from this “service” has also
supported his research work in “con-
trolled sound.” (See the article by Prof.
Burris-Meyer, in Sept., 1935 Radio-
Craft.)

Stated simply, Coombs’ idea involves
the use of a ‘‘control” track on the film
which, when reproducing film in
theatres where loudspeakers have been
installed in a certain fashion, will
cause the reproducers to “follow” the
performers about, the audience listening
to these performers from their exact
position on the screen rather than from
a central point as is the case today. The
result is very realistic and life-like. Mr.
Coombs achieves similar effects in
regular sound work such as his dance
programs, etc., where, through clever
placement of the speakers and a poten-
tiometer-like control, he almost makes
people believe they are listening to a

Fig. A, above, Students in John Jay Hall enjoy-
ing the high-quality P.A. phono, renditions.
Fig. B, below. An A.C. amplifier in operation.

real orchestra or real singers instead of
reproduced music.

All of the sound effects are produced
with but one control when operated
manually and the amplifiers are both
compact and efficient. On D.C. work

(Continued om page 679)

A.C.-D.C. SOUND RECORDING |

AMPLIFIER DESIGN

Here are many kinks concerning an |1-W,
push-pull—double-push-pull A.C.-D.C. P.A.,
amplifier, of humless, 6-stage type!

E. A. DENNIS

I N LARGE CITIES the operation of P. A. amplifiers, from

both the A.C. and D.C. power lines is a great convenience,

if not an absolute necessity. Especially for those small
jobs where a great amount of output is not necessary and
the operator does not want the trouble of lugging around a
heavy converter.

Another demand on modern-day amplifiers is that they
operate from the various crystal, velocity, and other low-
output, high-quality microphones without the use of battery-
operated preamplifiers, or in fact without external pre-
amplifiers of any kind. To do this with a straight A.C.
amplifier has proven comparatively simple.

The writer will deseribe a 6-stage, high-gain, high-
fidelity amplifier (that he has had in operation for the last
6 months) which has almest no hum at any volume level,
and incorporates an input transformer on the same chassis
(which measures 10 x 18 ins.). The total gain of this ampli-
fier is 124 db. Hum level is 107 db. below full-gain. While the
writer does not feel that this is anything unusual in ampli-
fiers, he does feel that it i3 very unusual in the “universal-
current’”’ type of amplifier.

REDUCING HUM

First let us consider the question of hum—heretofore, the
“snag” in such “universal” amplifiers, and after about 18
RADIO-CRAFT MAY,
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The portable sound recorder in use.

months' work, the writer has come to the conclusion that
there are 2 convenient cures. The first idea, as the reader
will of course know, is to use push-pull tubes throughout (if
a gain of more than 100 db. is desired). The second fact, not
commonly known, is that the return of all “B—"" or common
circuits should be made to one point, to a lug mounted within
1 in. of the filament prong of the input tube (or tubes).
This input tube should be the low end of the A.C. line, and
this line should be brought directly to the lug and not to the
tube socket. This method of returning all “B—"" leads is very
important, and a separate wire should be run for each con-
nection that returns to this common lug. Furthermore it is
necessary to be careful not to run any live A.C. leads con-
necting the various tube sockets parallel to this common
wiring. Also make the leads from filter condensers separate
from those of the isolating condensers. If this is done cor-
rectly each isolating condenser will have its own minus lead,
(Continued on page 684)
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Fig. A. The exférnal appearance with reproducers.

ern sound-truck installation will be

of interest to anvone who contem-
plates the construction of such a truck.
This particular installation was made
by two independent Service Men, in
Reading, Pa., who were looking about
for an additional source of inconie to
augment their servicing business. The
completeness and convenience of their
installation might well serve as a guide
to others.—Editor

Figure A shows a 3,000 1b, Chevrolet
truck equipped with a 30-W. Lafayette
sound amplifier. The 4 trumpet-type
speakers can be rotated at will to any
desired angle. They can be detached in
a few minutes and hung on trees or
other supports for better coverage at
park outings, etc.

Figure B shows the interior of the
truck. The gasoline engine driven gen-
erator at the left delivers 300 W. power.
The fader box in the center permits the
control of voice and music. On the top

THE DESCRIPTION here of a mod-

A MODERN
SOUND TRUCK

Here is a "modern" and '"complete'' sound truck which
should interest any up 'n' coming P.A. worker.

J. E. SEIDEL AND C. D. KIEBACH ce—

of the rack is a radio tuner. This re-
ceiver is a Lafayette T.R.F.-type,
equipped with a remote control unit.
The sensitivity is exceptionally fine due
to the use of pentode tubes and high-
gain litz-wound R.F. coils. The detector
output circuit is so arranged that it

HORN CLAMPS WINGNUT A

g

oisc

B
/NING NUT |
DISC

LOCK

TOP VIEW
OF0ISCA"

may be connected to the amplifier input
tube control-grid with a single lead. It
has a built-in filament supply and re-
quires 250 V. of well filtered “B” supply
which is obtained from the amplifier.
Below the radio tuner is the power-
(Continued on page 679)

Fig. |, left. An arrangement used for mounting and
swivaling "'trumpet" speakers.

Fig. B, below. The interior of the sound truck.

lAMPLIFIER

Fig. 1. The factors involved in db. gain and level,

to the number of watts output

they can handle without distortion.
The output depends upon the size and
design of the amplifier. This output
tells what volume of sound will come
from a system and the area that can be
covered with the installation.

The amplifier perferms but one im-
portant function: to receive the voice
of the speaker or music and raise the
volume to a much higher level so that
the sound energy may be heard by many
people over a fairly large area.

BASIC RATINGS

Before the gain (amplification) of an
amplifier can be measured it is neces-
sary to select some unit of measurement.
As the output of the amplifier is rated
in terms of watts it would be logical to
measure the input in terms of watts
also. Now the effect of sound energy on
the ear is not a direct (arithmetic)
function but varies in an exponential
way. Therefore, the gain of an amplifier
is expressed in the same way, by means
of logarithms. The expression is given

a MPLIFIERS are rated according

454

S. L. CANTERBURY

W

W,

db. represents the unit of transmission
or amplification—the decibel; W, is the
power output; and W, is the power in-
put. The formula states that the “deci-
bel gain” is equal to ten (10} times the
logarithm of the efficiency of the am-
plifier. Efficiency is here used in connec-
tion with sound energy and does not
mean the electrical cfficicney which is
usually very low. The above formula
will hold at all times in rating ampli-
fiers.

Amplifiers can also be rated in terms
of currents and impedances, Referring
to Fig. 1, the formula is

by the formula: db. = 10 log,, where

I'.R:
db., = 10 log, or
IR,
I, R
db. = 20 log,, — 10 log,, —
I R,

If the resistance of the input im-
pedance equals the load resistance, the

RADIO-CRAFT

DECIBEL LEVEL vs.
DECIBEL GAIN

Do not miss this lucid explanation!

last term becomes zero and the first
term gives the decibel gain. In some de-
signs, however, the second term may be
considerable and must not be neglected
in such cases,

The gain may also be rated in terms
of input and output voltages, provided
the input and output reactances are
equal to zero; that is, when both imped-
ances are resistance only, The formula
is:

E'ﬂ
R.
db. = 1, log, or
E%
R
E R
db. = 20 log, 10 log,,

E.

Again the last term equals zevo, if
the input and output resistances are
equal.

(Continued on page 682)
MAY,
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INTRODUCING e
“WIRED AUDIO"
ENTERTAINMENT _

%

A new system of sending music, news and
sports flashes over telephone lines at audio
frequencies and selling this service to res-
taurants, clubs and hotels is described here
for the first time in any radio publication.
Read how the programs are sent out.

C. W. PALMER

UIETLY, without fanfare, an en-
tirely new type of reproduced
entertainment, exclusive to sub-
scribers, which we have named
“wired audio” for want of a better title,
has been expanding since its inception
over a year ago, until it now has 12
studios in as many cities, including
New York, Chicago, Boston,
Buffalo, Cleveland, Balti-
more, Washington, Phila-
delphia, Cincinnati,
Pittsburgh, San Fran-
cisco and Newark!
The Teleflash Com-
pany which has set up
this service supplies
news items, racing and
sports flashes, music
and other informatien
to its customers. The
service is being supplied
to restaurants, clubs, bars,

etc,, and in the New York area,
alone, some 2,000 subscribers are
receiving this unique service!

Static,

UBLICATIOE

fading, eross-talk, and practically all
the other ills of ordinary radio set
operation are absent in this new
system!

The charge for this service, from
7 AM to 3 AM, is about $20 per
month, in the city—and correspondingly

higher in outlying districts where
telephone toll charges are
higher.

TECHNICAL
CONSIDERATIONS

The system operates
entirely at wvoice or
audio frequencies. Bell
System telephone lines,
which are specially bal-
anced to 5,000 cycles
are used for distribu-
ting the service to sub-
scribers. It is interesting
to note in passing that even

though telephone wires are

used for distribution, they are not

the lines used for telephone service;

instead, they are carefully balanced

in order to supply high-quality musieal
reproduction.

The central-office equipment in each
city includes a studio provided with a
high-fidelity phonograph that serves as
the source of a continuous musical pro-
gram. Musical selections are played
constantly, being interrupted only for
news flashes or other features.

These news flashes are of two types.
(1) The regular news itemis are re-
ceived over the teletype lines and other

(Continued on page 684)
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TELEFLASH

£
Halbran Photo
Important news items are realistically dramatized.

“WIRED AUDIO”
2-TUBE RECEIVER

The subscriber's unit contains an amplifier, repro-
ducer and combined switch and volume control.

Above, music is interspersed with

Below. The remote unit; note the new type W, E.
dynamic microphone.

Phono. news,

|' &
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RADIO PICTORIAL

An extensive sound system; a highly realistic robot; and a new phonograph which uses film.

HUGE P.

ratus is in

A. SYSTEM. This appa-
stalled at the California-

Pacific Expesition. The control-
room view shows one.man monitor-
ing a program, while another is
tending the main control panel.
A radio receiver is also available

for pick-up work.

ST AT T

Tl

= ,
% Housing Building. All photos shown here

<« robot. This emphasizes the

Left, a group of speakers in the Better

.....

were taken with the screens removed from
the speakers. The W.E. installation is
very extensive, as may be seen from the view at right, which shows another group of speakers.
Both high- and low-frequency units are visible. The whole system includes 2 complete
broadcast studios with input equipment and monitor amplifiers. There are 7 audic stations,
5 of which are equipped for wide-range reproducton. The other 2 are used mainly for
individual P.A, at the organ FIFIele

- .

amphitheatre and the Ford MRl
_‘?:-__ i

Bowl. The installation at the »
Foods and Beverage Building
is at the right. The low-fre-
quency speakers are in the
enclosed structures below,
the interiors of which are
acoustically treated. At the
left are shown 2 busy fisher-
men, but they are not twins
—one is Mr. Tenenbaum's

lifelike appearance.

4 A R, 1111

olelcis
-

[=A
o1
© _ LIFE-LIKE ROBOT. Built by Milton Tenen.
baum, this "man" can talk, smoke, cross
his legs, etc. His owner is at the controls,
which are hidden in actual practice. The

L 3

&
™ amplifier gives the robot a strong voice.
hd Ibran
}

Tedlf [l fud Gl h:wﬂa
i

5 o
2 10 :

SOUND

drird

o = [ o ; - NN ATET
THE PHONO.-REEL. Below left, is a view of the latest musical machine for the home. It is designed 3 TRAC KS
F

to take the place of the phonograph, and is said to give very good reproduction. The present cost in
Germany is about $90.00, but this will doubtlessly drop with mass production. The 3 round boxes at the
front of the case hold 150 ft. of film, which is sufficient for 2.4 hours of continuous playing Standard
16 mm. film is used in the form of a continuous ribbon. The 10

\4
| T

tracks are repro-

SPal

duced one after
another by a
photoelec-
tric cell. An au-
tomatic  device
shifts the pickup
from one track to
the next as the
film moves. There
is a total absence
of needle scratch, »
improving repro-

[ r 2

duction. LEF'THIH HIHI‘:I‘\H
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A GERMAN TELEVISION RE- rod 5 T

AFI AT e T
'-af _’“ . QTGS ¥ AF T CEIVER. A huge cathode-ray tube iy '
s LTV L is used in this equipment. The image » § )
- o i, size is 10 x 7/ ins.; an image of 180 - ron
lines and 25 frames per second is o
L) s shown, Note the simplicity of con- ! §
s trols. :
AR,
- v
== | oU0 a 3 - .
. - ¢
1% 7 - 37
A i Ey U -
THIS PLANE FIRES {
WORDS. Huge loud- \
speaker carrier is used by Y i /
British to control savage _'
tribes. It is found to be a
more successful than guns l L . e
or bombs in many cases. » 3
The encased speakers may i i L
be seen in the bottom of
the fuselage, while at the =X
right, is the interior of the e ‘\\
cabin. Note the micro- - / 1 -3~ .
phones and speaker units. e 1] ! frEN ™
(World Wide) - » ! = =N A
\ i A
= Above, another view of
Nelson Eddy, here shown
il recording his lines on a disc, upen which he has already impressed
L = (€ the voices of the other artists, with spaces left for his own lines, At
T | I } the extreme left, THE "DIORAMA" a device of Marconi's, which
il demonstrates to the public the use of radio communication between
airplanes and ground. A record is used,
’ . « the sound coming from the grille at the
" J AL bottom of the cabinet.
i' [ o W\ (RPS)
N ' i o
[
T M
— N
’ > o
’ 7 5!
: 3 ¥ A
TSOUND e . | ) A Interior of the new
> = Ayl e i« ; Telefunken television
T = " M= < - receiver, pictured at
AT —_ T { J ¢ \ < the top of the page.
W1 1‘ k i ' \ 4 3) The 5,000 V. power
bE- iy o1l N\ st.:pp|y‘is at the upper-
A | right in a shielded
o ) * box; a safety switch is
T U ) incorporated.  Below
L T 1 this is the receiver
SOEARERS == = power supply. On left
A e are tuning chassis for
o~ both sound and image,
= NELSON AN | and the sweep circuit.
EDDY RE- V)R ’
= ' CORDS
i OWN PRO- H
GRAM. Nel- [
ISy A = son Eddy, F
A LEVATING ik prominent g
PA. SYSTEM IN A MUSICAL casiee TGP | movie stary |1 '
CIRCUS.  Amplified sound plays ' - 1| records his l
an important part in the new pro- lines and then
duction, "Jumbo,” at the New P s bOR plays back, to
York Hippodrome. Above is the AN G time speech
sound expert at his controls, which SOUND EFFECTS and check on | p¥
include not only electrical appa- MICROPHON tonal quali- e
ratus, but others, such as ropes - ties, etc.
controlling microphone position. 7= Loudness of
At the right is an artist's view of Y e voice s
the mechanism of the show. Note 4 \__‘_ - e checked by a R =
the position of the sound control > LN v db. meter. —— =g
room, e Above he is : .

(Westers Electric) timing lines.
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RIGHT SECT.
TERTIARY LEFT SECT.
OUTSIDE OF TERT/ARY LEFT SECT.

WIRE OF PRI RIGHT SECT. IS CONNECTED TO INSIDE WIRE OF TERTIARY
THE QUTSIDE WIRE OF LEFT SECT, 15 CONNECTED TO INSIDE WIRE OF
THE QUTSIDE OF TERTIARY RIGHT SECT 15 CONNECTED TO

52 (RED) S1 (GREEN) 53" 3" S1{GREEN)  5-2/RED)
2t &l 3
e AT 3
SEEE=S :
:
o e 2
| A AND
b 23 == WiND N L2307 wiIND
|._25~2mx__.] FINISH fo— 17 ] Fisu ,:;f,t,-J 157 - eisa
THE OUTSIDE

CoIL SECTION PRIMARY SECONDARY TERTIARY
2 SECTIONS 2 SECTICNS 2 SECTIONS
TURNS 560 PER SECT 650 pen secr. | aio Pea SECT. been prepared,
SIZE OF WIRE N2 32 ENAM N2. 32 ENAM, [ N2 32 ENAM.
WINOING LENGTH [| 41/64-IN. PER SECT. | 41/64-N. PER SECT. | 4i/g4-1N. PER SECT.
KIND OF LEAD 16 s N2 34 5L BRD. D.C BRD. LACQUERED
LENGTH OF LEAD 10 INS 10 INS. 10INS.
TURNS PER LAYER 63--- 89 % 9LAYERS | B3--89% 14 LAYERS | 63---89% 10 LAYERS
WRAPPER 2 LAYERS,.002IN. 2LAYERS, .002 IN. 1 LAYER, .005N.
TREATMENT PARAFFIN AND RESIN
TESTS CONTINUITY, TuRh:IS. POL ARITY AND SHORT-CIRCUITS JERRY KR'Z
Fig. 1. Specifications for an input transformer for class B.

ULL DETAILS were given in the

November, 1933 and January, 1934,

issues of Radio-Craft concerning

the design and construction of
power and audio transformers in gen-
eral. This concluding article will deal
essentially with class A prime (AB)
and class B audio and power com-
ponents.

A perfectly erroneous conception that
class B operation is invariably accom-
panied by an excessive amount of dis-
tortion is quite prevalent. The truth is
that class A prime and class B units,
power packs and amplifiers are difficult
to construct in such way that the re-
sultant A.F. distortion is negligible.
But notwithstanding this fact great
strides have been made in designing and
perfecting class B power and A.F. sys-
tems to the point where practically all
large broadcast stations employ noth-
ing else but class B operated power out-
put stages.

Class A prime and to a greater ex-
tent class B operation are ideal if eco-
nomical operation is desired (as in, for
instance, car-radio sets, portable, and
battery-powered receivers), because for
a given output power the use of a con-
siderably lower plate voltage is made
possible with the result that corre-
spondingly smaller filter condensers
and other associated components are
needed. The initial installation cost is
thereby considerably decreased while,
in addition, the proportional power con-
sumption is appreciably reduced.

POWER SUPPLY

In order to get the best results from
a class A prime (AB) or class B ampli-

fier system, it is essential that the
power supply unit deliver a constant
voltage to the amplifier. In other words,
the power supply must be capable of
delivering the same voltage under full-
load as under ne-load conditions, which
is commonly expressed as “‘good voltage
regulation.” Not only does the amount
of voltage regulation affect the total
power that may be derived from an
AB or B system, but it also controls the
total harmonic distortion as well.
The heart of the power supply is, of
course, the power transformer, which
should have a voltage regulation close
to 2 per cent, which means that in the
case of a unit supplying 400 V., A.C.
plate volts the value should not vary
more than about 8 V. This is easily ac-
complished by using a relatively heavy
wire in the primary and the high-vol-
tage windings, and by employing a 50-
cycle core for 60-cycle operation. Thus
it was found that the class AB circuit
employing type 45 tubes in the output
stage delivers 13.2 W. of A.F. power
with a maximum of 5 per cent total har-
monic distortion, utilizing a power pack
of a low internal resistance; but only
12.6 W. with a power pack having a
total resistance of 1,000 ochms. Table I
gives full specifications for a power
transformer of a 50-W, class B ampli-
fier using 4—6A6 tubes in the output.
Next in importance is the filter sys-
tem. It is essential to use choke input to
obtain a relatively constant output volt-
age. This input choke should have a
relatively low resistance—the lower the
better. A choke of not more than 100
ohms should be employed for a 20 W.
class B amplifier and not more than a

chokes and transformers for Class A
(AB) and B amplifiers. (The author of parts |

HOW TO MAKE YOUR OWN

TRANSFORMERS

CHOKES

In response to an insistent demand by our
readers this third (and concluding) part of
a series of articles on the title subject has

It covers the design of
prime

and Il was unable to conclude the series.)

PART il

e

50-ohm choke for a 50-W. amplifier.
This choke input not only reduces any
peak voltages and surges from the
power-supply output, but also greatly
reduces the strain on the filter con-
densers. The first filter condenser
should be about 16 mf. for best results.
The input choke itself, however, should
have enough inductance so that the “B”
voltage for the output tubes can be
taken directly after this first choke.
This inductance should be 20 hys. or
more at the maximum current drain.

The selection of the rectifier tube it-
self is quite important, and wherever
possible the use of a mercury-tube
rectifier is recommended as its terminal
voltage drop is not only very small (in
the neighborhood of 16 V.) but it re-
mains constant and is independent of
the load while the rectifier tubes such
as the type 80 rectifiers vary hetween
320 V. and 180 V. with a corresponding
load of 0 to 150 ma. In other words, the
type 80 rectifier tube has very poor volt-
age regulation while the mercury
vapor tube, such as the 83, 868, etc., has
excellent veltage regulation.

INPUT TRANSFORMERS

In order to design and build a satis-
factory (A.F.) transformer for class
AB or B operation, it is important te
vealize that grid current is drawn by
the output tubes, which in the case of a
type 46 class B tube, for instance, is
about 10 ma. at full-load. To prevent
this grid current from introducing a
degenerative voltage into the trans-
former, it is essential to keep the D.C.
resistance of the secondary winding at

(Continued on page 685)

TABLE | TABLE 1[I
Class B Power Transformer for 4—GAG | Pri. to | Total
tubes in a 50 W. Amplifier Input {:lﬂltt: 14 See. | Outgutt- Tube Pow:; ?t:tput Harmonics
Core Stack: 1% x 2 ins. ¢ Ratio | S [ a (per cent)
Winding Space: 2% x %-in. -
Primary: 113 V. 60 cycles; 245 turns No. 20 1—56 250 5.0 1—6A6 B 10.5 9
enameled wire. Secondary Shield. 1—59 250 4.0 2—6A6s B 20 10
Secondary winding: 360-360 V. at 210 ma.: : P
825 x 825 turns No. 30 enameled wire. 1—46 800 2.2 2—46s B 16 6
Retctiﬁeerimliisng: 5 “lédat 3 A 5% x 5% 1—59 400 3.0 2—598 B | 21.5 4.8
urns 0. enamel wire. . -
6.3 V.at 8 A.:7 x 7 turins No. 13 enameled 2568 e ik i 12 8
wire. 1—56 250 | 1.48 2—455 AB 115 5
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NEW —HUM-FREE
TRANSFORMERS
AND CHOKES!

Balancing the windings and correctly shap-
ing the core reduces the leakage flux and
hum. Cast alloy shielding also helps.

LEON J. LITTMANN

IN A RECENT issue of Radio-Craft (August, 1935) the

writer pointed out some effective ways and means of re-

ducing inductive hum pick-up. Among the methods out-
lined, the simplest and most effective one is to house the unit
that picks up the hum in a high-permeability casting. How-
ever, sometimes the hum pick-up is sufficiently reduced by
moving the unit in question from its original position and by
placing it at such an angle with relation to the hum source
that the hum pick-up is reduced to a minimum. Still another
procedure is to replace the A.F. unit picking up hum by
one that is symmetrically constructed in « humbucking
fashion as outlined in the article mentioned above.

In cases of extremely high-gain amplifiers all three
methods just described may be employed «t one time hy
using an A.F. unit that has (a) the double “L” core hum-
balancing construction, (b) housed in a high-permeability
casting, and (e) placed at an angle with reference to the
hum-inducing source so that hum pick-up is at a minimum.
Thus amplifiers have been built with self-contained power
packs and with enough gain to handle a low-impedance
ribbon microphone (for instance) without any noticeable
hum emanating from the loudspealker.

In passing it might be well to mention here, that both the

Fig. A, above. The new type transformer and casting.
Fig. |, below. Details of leakage-flux reduction.

.

LEAKAGE r
FLUX “w

LEAKAGE
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LITTLE OR WO LEAKAGE FLUX -
e ——

3 TG = e

placing of clectrostatic shields on A.F. transformers and
the use of push-pull circuits often help further in reducing
hum pick-up.
Despite the fact, however, that much has been said and
(Continued on page 685)

NEW TUBE DEVELOPMENTS Pl

The latest crop of tubes includes a dual-purpose metal tube,
several 2.V. tubes and a high-power P.A. amplifier.

the line of metal tubes,

of course,

rule amoeng tube manufacturers to

introduce at least 2 new tubes each
month—whether from a desire to keep
new products ever before bewildered set
and amplifier designers—or because of
new and urgent needs for tubes having
different characteristics than those pre-
viously produced. The introduction of

IT HAS become an almost unbroken

Fig. !. Socket tonnections for 4 new tubes.

RADIO-CRAFT

spurred the efforts to produce new tube
types—and in spite of early statements
to the effect that dual-purpose metal
tubes would not be made, we now have
2 metal tubes which combine the pur-
poses of 2 individual tubes.

Type 6R7. The first dual-purpose
metal tube was the 6Q7 (deseribed in
Radio-Craft, March, 1936, page 554).
This tube duplicated the results ob-
tained by the type 75 glass tube. The
second dual-purpose metal tube, just in-
troduced, is known as the 6R7 and is
similar in characteristics to the glass
type 86 tube. It will be noted that both
of the above types are double-diode
triode tubes.

Several differences exist between the
characteristics of the 85 and the GRY.
The 6R7 has a higher mutual conduc-
tance and higher amplification factor
than the 85. This necessitates correc-
tions for grid bias, load resistance, ete.,
if the 6R7 is used in an attempt to re-
place the 85 in an existing design. Un-
less the “iron” 6R7 is thus operated
under its optimum conditions it cannot
perform as efficiently as the glass 85.

1936

L =

Fig. A. The appearance of 2 of the tubes.

Type 6R7? Characteristica—Triode Section
Heater Voltage

(A.C. or D.C) 63 V.
Heater Current 0.3-A.
Plate Voltage 250 V. (Max.)
Grid Voltage —9 V.
Plate Current 9.5 ma.

Plate Resistance 8,600 ohms
Mutual Conductance 1,900 mnhos
Amplification Factor 16
Load Resistance 10,000 ohms
Undistorted Power
Output 275 milliwatts
(Continued on page G8G)
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HOME-MADE MICROPHONES

The high quality and directional qualities of
the ribbon mike are well known—make this
one! A cigarette-foil ribbon is used.

G. E. FAULKNER
VELOCITY MIKE

F ALL the various microphones, the velocity type is
O the easiest to construct. Furthermore, the average

person can make an instrument that will give quality
of tone comparable to that of the finest carbon microphone,
The necessary parts are cheap and easily procurable, and
there is no mystery in the manner of constructing the
instrument.

THE MAGNETIC SYSTEM

You will require two motorcycle-magneto magnets. These
may be obtained from an automobile wrecker’s store; they
should measure 4% ins. long, and 3 ins. wide, and they
should be an exact fit when placed end-to-end. Each magnet
should be provided with one or two holes through the end
of each pole-piece. This is important, as it is almost impos-
sible to drill holes through a good-quality magnet with an
ordinary drill. You will also require two pieces of soft-iron
bar, 5 ins. long and 1 in. x %-in,—this last dimension does
not particularly matter. These bars are the 2 pole-pieces
which fit inside when the magnets are laid end-to-end. They
should leave a gap of approximately %-in, It is in this gap
that the ribbon is suspended.

Place the magnets end-to-end, alike poles together (oppos-
ing) ; place the bars in position and mark the places where
holes must be drilled and tapped for the retaining bolts.
Referring to the diagram, the two end ribbon supports are
of shellaced wood and are fastened to the pole-pieces
by means of “aluminum cement”’—the kind that is sold in
tubes. Tie string around, passing it about the end of each
pole-piece, and leave it in place until the cement has quite
set. By this method there is no need of drilling holes and
using bolts to hold these pieces in place. This part of the
microphone, once adjusted, is never touched, and hence will
withstand whatever ordinary usage a microphone is sup-
posed to stand.

HOW TO MAXE THE RIBBON

Concerning the ribbon, much has been said in other articles
of a more technical nature—that it must be very thin, that
it must be properly hardened, etc.

(Continued on page 687)

Fig. A, left. The appearance of the

complete velocity microphone with ifs

"line" transformer all mounted in a
neat case are readily seen.

» .

Fig. I, below. The parts which make
up the microphone are all labeled for
the convenience of the constructor.
Note particularly that the fixed mag-

nets are placed with 'like poles'
together,
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A well-known carbon mike can be easily
converted into a high-quality condenser
mike of the "'stretched-diaphragm" type.

M. L. POWERS & J. E. ABEL
CONDENSER MIKE

AVING NEED for a new condenser head, we began
H to look about for something that would meet our re-
quirements for a basic unit. We soen came across a
Kellogg hand microphone which had been used in connection
with several RCA Victor home-recording sets. As we found
that this “mike” served our purpeses very well we wish to
describe its construction; and the alterations that trans-
formed it from a carbon microphone to an effective unit of
the condenser type.

Prominent among the good features of this microphone,
is the fact that it may be obtained from almost any mail
order house or large radio store; and, in some cases, may
be found in an amateur’s shack, or in a Service Man's junk
box (where we found ours).

THE STRETCHED-DIAPHRAGM "BASIC UNIT"

Note that the microphone, as first obtained, is a single-
button, stretched-diaphragni type; the tension of the
diaphragm being adjustable, thus makes it excellent for
use as a condenser head. If we now suppose the reader has
obtained one of these mikes, and is desirous of using it
as a condenser mike, the following then are the necessary
steps:

DISASSEMBLY PROCEDURE

First, remove the 3 machine screws in the back-cover.
This permits the cover and handle to be removed and the
cord to be unsoldered. Now, put the mike in a vise, with
the mouthpiece down, and punch out the 8 rivets around the
flange; take care to cut only the rivets. Next, grasp the
mike by its flange and front-cover, turn the mouthpiece up-
ward, and carefully remove the front-cover; take care not
to injure either the diaphragm or its 2 gaskets, as these
later will be needed. It is now possible to empty the carbon
cup of it granules. Keep the cup but discard the carbon dise
(since it is of no further use),

Next, remove the 3 rivets in the front-cover; this permits
the screen and mouthpiece to be removed. Cut away all ex-
cess metal. Now, the opening in the front-cover should meas-
ure 1 11/16 ins. Care should be taken, not to cut away too
much metal, since the protecting screen must be soldered
to the back of the remaining shoulder metal.

(Continued on page 688)

Fig. A, right. The re-made microphone |
closely resembles the carbon _unit
from which it was made. The rivets
have been replaced by 6-32 machine |
screws according to instructions, in

re-assembling it.
L]

Fig. B, below, The parts which make
up the condenser mike can be seen
below. The *“'back plate’ made from
a washer and flat-head screw can be
seen in the upﬁer-leh detail. The
gaskets, and diaphragm-stretching ring
are seen in the center, the front-plate
in the lower-left detail, the diaphragm
in the lower-right detail and the as-
sembled unit in the upper-right detail.

POLISHED
~ BACKPLATE
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ALL-WAVE ANTENNA
IMPROVEMENT

RADI0-CRAFT, ORSMA Dept.:

The antenna shown in Fig. 1 is an
installation recommended by one of
the large manufacturers. We have
found that the diagonal ropes have
a tendency to twist around the hori-
zontal portion of the antenna wire
at each end which necessitates re-
moval of the antenna and an un-
tangling job.

Simply make a loop in the upper
end of the diagonal ropes, the loop
being made around the support ropes
directly back of the insulators. The
support ropes may then twist many
times without affecting the 16 ft.
drop ropes.

This tip saves much time—and
plenty of bad language!

B. H. Davis,
Calgary, Alte.

A NEW “RACKET"?

RADI0-CRAFT, ORSMA Dept. :

I picked up a copy of Radio:
Craft (February issue), and on
glaneing through it I noticed an
articte that I read with a great
deal of interest. It pertains to the
so-called “racket” of the Actors and
Authors Association, and their de-
mands for reproducing their records
cither by radio or on P.A. systems. I
for one want to go on record as
saying that they are very unfair in
demanding a fee for advertising
their numbers. In fact, they should
pay any P.A. man for playing their
records, for truly they are being
advertised to the listening 