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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
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RCA Check-Up Plan i"'! A
At the head of the great '
profit parade stands the %

sensational RCA Radie &+
Tube Check-Up Program. *C,y
Advertisements in The
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

5

RCA Victor home reccivers.

New RCA Amateur Receiver

- Here’s the newest, most remarkable amateur re-

™ ceiverfrom the RCA labotatoties. Designed byamateuts for

~, amateurs. Has 32amazing features. Tunes S to GO0 meters
~  continuous.Ulera-selective crystal filter." Magic Eye”

#a \_ tuning and signal strength indicator. 11 rubes.
0441 S Iron-core I. F. trans. for high gain, permanent
nre, o alignment. RCA Metal Tubes. Astoundingl
// e 3 g N : ! gly
oy, /o,)) Co ~_ quiet, duc to improved signal-to.noise
Cop, . 7 ¢ N ratio. Wave-change by switch. Sep-
Y ; Py 0% arate dynamic speaker.Many other
%, e "),:9 7 PARN features. Ideal for short-wave
& 3 ("v,,) ’ro "« N _ listeners as well as ama-
“. < o, "‘fq/ teurs. A real triumph at
S $119.50, amarceur’s
00 ~ 2
C 3 ’6,0’/;(_ . net price f.o.b.
)d”‘lf;%/ﬁ \\ Camden, N. J.
] €x
o, 4 7 My \;‘Q\
&, Conlcy, 5 [
I OJ ‘o L 5 06/0’/)0
4, {h . 0 Y
Dae, e, Lo, e o,
Uy o Cdy ) ]
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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 other |

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.

2

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

Money in RCA

P. A. System
New RCA Public Address System offers you ruo chances to make
moncy—by renting it for special occasions, and by selling it outright
to those who have frequent need for it. Model PG-62-D is RCA's
latest. Features the famous Velocity Microphone used throughout
NBC studios, sensitive, high fidelity, permicting speaker to move
freely. Two dynamic loudspeakers. Five-stageamplifier with output
of 20 watts undistorted. System cusily handles auditoriums of 2500
capacity. Completely pottable in two units, or may be installed
permanently. At $395 offurs a profit-making opportunity.

))RCA Manufacturing Co., Inc.

CAMDEN, NEW JERSEY

A Service of the Radio Corporation of America

www americanradiohistorv céfn
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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, Electri¢ Refrig-
eration and Air Conditioning AT NO
EXTRA COST.

H. C. LEWIS, President

ELECTRICAL SCHOOL
Dept. 56-78

Please Say That You Saw It in RADIO-CRAFT

Chicago, Hlinois

wWwWWw.americanradiohistorv.com

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

www americanradiohistorv com

to show how easy it is
to learn at home in
spare time to fill a
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[ have
helped
hundreds
of menmake
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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 :
I . ] [ ]
M eronOEoeaoa o O e e R aOnG SAte iriiinniienss. H

| ]

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

= L L Y Y R R T —— |

Please Say That You Saw It in Raplo-CRAFT
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¢‘Takes the Resistance out of Radio”’

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

PUBLIC ADDRESS

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 1}
WHITE ULTRA-
LIGHT VIOLET

{RECORDING) 1 (RECORDING)
SOUND TRACK OF 3,000-
CYCLE TONE
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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.

www.americanradiohistorv.com

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
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"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,

for
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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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INTERNATIONAL
RADIO REVIEW
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Fig. |. The two parts of the A.T.C. unit. At A is

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

for MAY,

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
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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
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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

= o T
\ﬁ’“ . 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
g OUD q 2 e ‘
. ¢
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
4 x X 3 i
) . e =N = 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
hRs 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. EFFECE: and check on | '."'_'
include not only electrical appa- ICROPHON tonal quali- | 2
ratus, but others, such as ropes - ties, etc.
controlling microphone position. 7= Loudness of
At the right is an artist's view of 7 A voice s
the mechanism of the show. Note ; \__‘_ - ma) chocked by a RIEEEENEEE
the position of the sound control > B, - e db. meter. I s =
room, e Above he is : .
(Westers Electric) timing lines. s
RADIO-CRAFT for MAY, 193% &5%

WwWWwWWw.americanradiohistorv.com


www.americanradiohistory.com

TERTIARY LEFT SECT.
OUTSIDE OF TERT/ARY LEFT SECT.

THE QUTSIDE OF TERTIARY RIGHT SECT 15 CONNECTED TO

52 (RED) S (GREEN) 53" 3" SI{GREEN)  $-2/RED)
2t &l 3
e AT 3
SEEE=S :
i EPe
| = il
e r ;
| == o
b 23 == WiND 5 ~Tl.230°) winD
§2 7 i . M
|-—Zé'mx.—-l FINISH f— 1 — PN (:Ltlﬁ)-J ‘}2 FINISH
THE OUTSIDE WIRE OF PRI. RIGHT SECT. IS CONNECTED T0 INSIDE WIRE OF TERTIARY
RIGHT SECT. THE QOUTSIDE WIRE OF LEFT SECT. iS5 CONNECTED TO INSIDE WIRE OF

CoIL SECTION PRIMARY SECONDARY TERTIARY
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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
tubesRinyagsORWAFA mplifier Input {:‘ﬂltt: 1 See. | OUtgu:_ 0L Pow:; (t')t:tput Harmonies
Core Stack: 1% x 2 ins. ¢ Ratio | S [ a (per cent)
Winding Space: 2% x %-in. -
Prlmaryl: ‘1113.V. GSO cycdles; 25%\5 tau'ns No. 20 1—56 250 5.0 1—6A6 B 10.5 9
enamele wire. econdary 1eld,
Secondary winding: 360-360 V. at 210 ma.: 1—59 250 4.0 2—6A6s B | el e
825 x 825 turns No. 30 enameled wire. 1—46 800 2.2 2—46s B 16 6
Re:tiﬁEerimlﬁsng: 5 “/e.dat 3 A 5% x 5% 1—59 400 3.0 2—59a B | 21.5 4.8
urns 0. enamel wire. . -
6.3 V.at 8 A.:7 x 7 turins No. 13 enameled 2568 250 R i 12 8
wire. 1—56 250 | 1.4%8 2—45s 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.

.
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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
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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

RADIO-CRAFT
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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 publie,
whether it be a radio listener or
one of a public gathering.

There is no question in my mind
that a great number of recordings
are sold entirely because they were
heard over a sound system or on the
air. Therefore 1 feel that if enough
operators of both types of eauipment
rot together and show this associa-
tion how unjust it is in its demands,
and that the assoeiation members
really gain through additional sales,
more than they would by demanding
a reyalty, the problem could be ad-
justed to everyone's satisfaction.

Thank you for starting to cham-
pion a worthy cause.

Russe,. C. NACE,
Prekasie. Pa.

We are quite in accord with Mr.
Nace’s sentiment on this question.
And it may be further pointed out
that the composer of the music has
already received his “‘cut” from the
sale of the music or record, from
which he gets a royalty.

SERVICE MEN'S WEEK?
RaAD10-CRAFT, ORsMA Dept.:

Enclosed you will find a news re-
lease which I trust you will see fit
to publish. The assistance of your

RADIOC-CRAFT for

MAY,

A department devoted to members and ihose-l ;
interested in the Official Radio Service Men's

Association. It is the medium for exchanging
ideas, kinks, gossip and notes of interest to
Service Men, or others interested in servicing,

ORIGINAL TRANBSPIJSITION ;rg?g;fgﬁ
FASTENING LOCK ROPE
ROPE
w4 29FT ~, ) - 29FT. .., )
l6°6" 6" e
< et 16'10"
ERRE . LOOP ARDUND
SUPPORT
! ROPE
\nopz
|
[ LLB. WEIGHT R EBEE IO 118 WEIGHT
S MAST RECEIVER
Fig. 1. A suggestion by Mr. B. H, Davis on the installation of an all-wave

antenna which will not twist. Note the loop on the drop-rope.

journal in putting this over will be
greatly appreciated.
NATIONAL Rapio SERVICE ASSO.,
Galveston, Tezas.

The news release referred to above
reads as follows:

“The National Radio Service
Men’s Association has voted to set
aside the 4th week of May of every
year as 'Radio Service Men’s Week.’

“This plan is being carried out
with the thought of better acquaint-
ing the public with the virtues of
all radio men and all radio men’s
associations,

“During this week, attention will
be directed upon the Service Man
and the important part he plays
today in the life of John Public.

“All Radio Service Men and all
branches of the radio industry are
urged to participate in making this
a8 success.

‘“Additional information as to how
every branch of the radie industry
may participate and derive benefits
of this plan will be released each
month.

“Those desiring additional in-
formation may write to The Na-
tional Radio Service Association,
714 Anico Bldg., Galveston, Texas.”

We would be pleased to hear from
readers as to their reactions concern-
ing this projected “week.”” We be-
lieve it would be a good opportunity
for all Service Men to make a con-
certed effort to place themselves and
their wares before the public.

AN UNFAIR TAX ON
SOUND TRUCKS

RApo-CRAFT, ORsMA Dept.:

In view of the present New York
City tax of $15.00 per day on sound
trucks, which rate is much too ex-

Fig. A, above. A close-up of the 450-W., gasoline-driven molor-éanarafor
unit, housed in the back of the coupe, The actual P.A. equipment is con-
tained in the trailer. Fig. B, below. Four speakers are used.

www.americanradiohistorv.com

cessive, I am writing to you in the
hope that you may start a protest
against such taxation.

I believe it to be detrimental to
the welfare of the entire radio in.
dustry, and someone, perferably an
corganization such as ours, should
start a protest.

Vicror Hasro,
New York City.

Before any concerted effort can
be made in this direction, it would
be desirable to know what other
cities are similarly “affected.” We
will be glad to hear from other P.A.
men who wish to cooperate “‘for the
good of the order.”

"TOO MANY COOKS—"

RADI0-CRAFT, ORSMA Dept.:

Since reading the letter of Mr.
J. G. Sillak (March, 1936. Radio-
Craft ORSMA Dept.) I've been
wondering if you can help this
town. Everyone who has built a
crystal set, or soldered a wire or
two on an old battery set, hangs out
his shingle as a Service Man! An-
other trouble here is that the men
who have a right to be in the busi-
ness, by virtue of their study and
work at their profession, tell each
other how much they charge for
service calls, but their cuatomers
claim the prices they pay are much
lower!

There is enough work in this town
for every legitimate Service Man in
this locality, but not enough for us
and the “radio mechanics™ too.

If you think there is hope for us,
gend me the application blanks and
I believe I can get a 100 per cent
pign-up.

At the present time I can name 10
“would-be”” Service Men in town. It
isn’t possible for a small town of
4,500 to support 13 or 14 of us.

I would appreciate it if you would
not publish this until after we or-
ganize, because you may not realize
it, but your magazine is very popu-
lar here. Thank goodness, I took ad-
vantage of your representative’s
propositions for men in the trade,
and [ certainly get my money's
worth. More power to You!

WiLsur W. WELCH,
Green Castle. Ind.

Mr. Welch also writes in no un-
certain terms concerning some of
the radio houses who will send their
*‘wholesale” catalog to anyone. This
is quite true, and we know of neo
other large industry where virtually
anyone can get substantially whole-
sale prices. Of course. to correct
this condition, it would be necessary
for every wholesaler in the country
to agree not to sell to any but those
of certain qualifications, such as
Service Men and Amateurs. But
even the most rabid Service Man

(Continued on page 686)
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ELECTROLYTICS

PAPER AND

PAPER AND
NON-ELECTROLYTICS

THE DESIGN OF
MODERN TEST EQUIPMENT

A really comprehensive discussion of design problems re-
lating to service instruments; Part Il covers A.C. meters.

SAMUEL C. MILBOURNE

ART I of this article dealt in great
Pdetail with elementary considera-

tions of the foundation meter used
in modern service equipment. The dis-
cussion started with an analysis of the
D’Arsonval type of meter, and showed
how this current-measuring type of in-
strument is adapted for voltage mea-
surements, both A.C. and D.C. Now go
on with the story.

Alternating current values, as mea-
sured by ordinary A.C. instruments, will
not be indicated as having the same
values when rectified and measured with
a D.C. instrument. For exanple, an al-
ternating potential of 100 V. as mea-
sured with an ordinary A.C. voltmeter
will, after full-wave rectification, be
indicated by a D.C. meter as having a
value of only about 90 V.!

This is because the usual types of
A.C. voltmeters, which are not suf-
fictently sensitive for many modern re-
quirements, have the desirable char-
acteristic of indicating r00t mean square
{r.m.s.) values, whereas sensitive D.C.

PART Il

instruments indicate average values
which are lower than root mean square
values by the ratio of 1 : 1.11. In other
words, average values must be multi-
plied by 1.11 in order to obtain correct
root mean square values. This condition
is true for sine-wave forms which are
approximated in eommercial practice.
Therefore, the next item for con-
sideration is “correcting for A.C.
measurements.” This suggests that some
means must be provided for correcting
(Continued on page 689)

Fig. 4, Analyzer socket connections,
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A modern 2.channel hospital sound installation. It

Brovides patients with radio-phono. entertainment.

nit also includes talk-back facilities—the speakers
act as ""mikes''!; see page &88.

CENTRALIZED P.A.
FOR HOSPITALS

Though each P.A. installation offers new problems, a
general idea of procedure is of great assistance.

W, S. PARSONS

VERY public address installation is
E a problem in itself and can rarely
be compared except in a very gen-
eral way to any previous job which has
been done along similar lines. Almost
daily, problems come to our attention
covermng a wide variety of applications.
Some of these are quite simple and
others very complicated,

The other day a problem was pre-
sented, and its solution proved to be
quite interesting. The installation under
consideration was for a large hospital
in which the majority of patients were

convalescent. Radio programs would un-
doubtedly provide the greatest amount
of entertainment, but unfortunately,
these patients occupied wards so that
it was impossible for each patient to
own or operate a radio set without
disturbing his neighbors.

A 3-CHANNEL SYSTEM

Since it was impossible for the in-
dividual patient to operate a radioc re-
ceiver, it was decided to provide head-
phones and outlets whereby the patients

(Continued on page G688)

MAIN AMPLIFIERS . - 8 5 . i
| 1. LINE LY Fig. I, lett. The arrangement of the equipment in one hospita! "job."
,,2,?35 Fig. 2, below. The program selection system for individual listening-in.
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ANALYSES of RADIO RECEIVER SYMPTOMS
OPERATING NOTES

NOTICE

Notes should exempli-
fy repeated faults in
particular set models;
illustrations should be
included.  Operating
Notes must be based
on use of perfect tubes.

Dynamic Speakers (Crosley. Glori-
tone, Apex, etc.). Many Service Men
have quite a time installing new
voice coils and cone assemblies in
Utah speakers, and algo those in
Crosley midgets with outside spiders.
The holes where the nuts are located,
see Fig 1A, are countersunk about
34-in. from the field casting, making
it impossible to tighten; this condi-
tion is made more aggravating be-
cause the bolt heads are impossible
to reach with a screwdriver. Put the
bolts in casting side and nuts on
the side of the spider. Then adjust
the voice coil to the hole in the field
casting, tightening the spider with
a screwdriver where bolt heads are
easily accessible. These types of
speakers are found in the 4. and
6-tube Crosleys and in the 5- and
6-tube Gloritone and Apex midgets,

M. C. BiooLe

Kolster 6K. A slight but annoying
distortion was the complaint. Tubes
were perfect, voltages all OK, ex-
cepting that the filament of the 71
tube had about 53% V. The 6 V.
pilot which lights from same wind-
ing as type 71 tube is mounted
with the push-pull A.C. switch, and
its circuit comes in electrical con-
tact with the frame of this switch.
When disassembled, this switch re-
vealed a resistance of about 10,000
ohms between line connections and
frame. A direct short will cause the
type 71 tube to blow if the A.C.
line plug connection is right, and
there is a ground on the set. We
replaced the switch with a long-
neck toggle.

Fada Model “KU.” The complaint
was intermittent distortion. We
finally ecaught the plate current on
one of the push-pull type-47 tubes
increasing to about 48 ma. and re-
placed it. In about 15 minutes, more
distortion! We checked the inbut
A.F. transformer. which seemed OK.
Resistors checked OK. We checked
the transformer again, (his time
with 306 V. D.C. betwcen primary
and sccondary. In a few minutes a
high-resistance short between pri-
mary and secondary showed up. Re-
placement proved this to have been
the trouble.

01d Fada Sets. On those models
using a friction-driven dial, the cast-
ing which acts as a bearing for the
driving cam gets out of shape just
enough so that tuning becomes an-
noyingly difficult. An effective means
of repair is to dismount this casting
by unscrewing 3 mounting screws
from underside, and slotting their
holes with a round file toward the
flange, as shown jn Fig. 2. When
remounting, press the casting

RADIO-CRAFT for

toward the flange before tightening
the serews.
B. J. STERNBERG

Noise in a Radiola 18. The trouble
in this set was reported as an inter-
mittent crackling, spitting noise not
unlike natural static except that it
was sometimes very loud with no
antenna or ground connected and
with the volume control turned com-
pletely off. The machine would play
perfectly for hours and then get so
bad that it was almost impossible to

causing the 80 filament to burn out.
The lead to the condenser should be
cut and taped, and a 2-mf., 600 V.
condenser mounted on the outside of
the can.

Atwater Kent Model 43-44, If the
tubes do net light it will almost al-
ways be found that the voltage-
regulating resistor, shown in Fig.
4B, is burned out. Service Men
should always see if this resistor
is burned out before coming to the

listen to local stations. The set had
then been taken to a shop but re-
turned with the report that it was
in perfect condition and that the
noise must be due to local inter-
ference! Practically all the noise
stopped when the 2nd R. F. tube was
removed. The trouble finally was
localized to a little coil (which
eventually opened) in series with
the primary. The circuit which con-
tains this coil is shown in Fig. 3A;
the details of its mounting together
with  the circuit-balancing con-
denser “C” which shunts it are
shown in Fig. 3B. The first stage
has the same type of coil but the
conhections are slightly different.
The detector stage is like the second
stage. It may seem impossible that
this coil could make all the noise
and still not show any variations in
the plate voltage but such was the
cage. The set played perfectly as
soon as the coil was shorted out and
continued to do so after it was re-
placed with a small choke coil of
similar design.
ROGERS SMITH

Majestic Model 30. The complaint
was that the 80-type rectifier fila-
ment burned out. Upon examining
the burned-cut 80 tube, 1 found that
only one filament was gone. By trac-
ing from this filament connection
of the tube socket, it will be found
that the small orange wire leads into
the filter pack. and connects to a
2 mf. filter condenser. (See Fig.
4A.} This condenser was shorted,

QUTSIDE
SPIDER

A~
CAP
FIELD-COIL {ORE
8- FIELD COIL
A=
Fig. |, above. Speaker modification.

Fig. 2, below. Fada dial repair.

,~DRIVE- SHAFT CASTING

FILE ALL
SLOTS THIS
WAY.

MOUNTING HOLES

lusion that the primary of the
power pack is open.

Majestic 20, Having serviced quite
a number of Majestic 20 super-
heterodyne receivers, I have found,
in nearly every case, a shorted 0.1-
mf. condenser which is housed in
the LF. cans, see Fig. 4C. Each
can contains one condenser. The red
wire leading from the can connects
to the condenser. These condensers
can easily be replaced by heating
the can on a fire, removing the old
condenser and replacing it with a
new one of the small tubular type.
preferably of not less than 400 work:
ing volts, D.C,

N. C. CurL

Sparton Model 12, The owner
said this set would cut off and on,
and that it would not “‘play’’ at
the low-frequency end of the dial.

Giving the set the usual tests, it
was found that all voltages were
correct, but that by jarring the
chassis, the set would play well over
the entire band. The trouble was
located in the variable condenser
bank. It was found that the plates of
several of the sections of the con-
denser could be moved slightly. A
test revealed that there was a high
resistance between the plates and
the shaft. Since it was difficult to
get a new unit, a repair was made
by drilling holes in cach rotor sec-
tion and through the shaft. and in-~
serting copper dowel pins. This
cleared the trouble and a realign-

ment put the set in fine condition
again.
P. T. SNOWDEK

U. S. Radie and Television 23
Series, No, 500 Chassis. This broad-
cast superheterodyne had a very
annoying habit of mixing short-
wave code signals in with the broad-
cast programs,

It occurred to me that the trouble
was due to an over-production of
harmonics by the oscillator. and
these harmonics were heterodyning
strong short-wave code signals, The
broadeast stations heterodyned the
signal at audio frequency and made
them audible, as the only time they
could be heard was when a station
was tuned in. (I have noticed the
same trouble on several other makes
of small supers.) The remedy lies in
increasing the value of the cathode
bias resistor of the type 57 oscillator
and first-detector. By putting a
variable resistor in this circuit one
can increase the bias to a point
where all the code signals disappear
without affecting the regular sig-
nals. When the proper value is
found, a fixed resistor can be in-
stalled in place of the variable. I
found that about 4.000 ohms was
right, although it is not especially
critical.

PauL McCoUN

RCA R-55. This set made a low
cracking static noise with the vol-
ume off. The trouble was found to
be in the A.F. input transformer
and replaced same. This seemed to
remedy the trouble until the volume
was turned up—then it was a bad
as before. 1 then replaced the 1st
LF. coil, which corrected the trouble.
My method in testing these coils is
as follows: disconnect the primary
from the original coil. put a flat
choke c¢oil in its place, close to the
secondary of the LF. coil, and
change it to each coil until you find
the noisy one,

(Continued on page 68G)
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HEN BUILDING or buying an amplifier, one finds
Wa staggering assortment of wares from which to
choose. As descriptions of many amplifiers sound
strangely alike, it is the intention in this article to point out
some of the things which go to make an amplifier a good one.
In most cases, power output is a function of the output
tubes. In general, the tubes preceding the output stage fur-
nish voltage only, for swinging the grids of the power tubes.
In class B amplifiers and, to a smaller extent, in class A
prime amplifiers, a “driver” stage is required to furnish net
only voltage, but power to the grids of the output tubes.
The power output of an amplifier cannot be determined

fies | CRYSTAL-MIKE”  AMPLIFIER
U CONSIDERATIONS

The problems in using crystal mikes along with P.A. equip-
ment are outlined for the installer and Service Man.

H. W. JOHNSON

quire 2 W, at the grids. This means that the class B tubes
must be preceded by a tube or tubes which have a power out-
put of 2 W. Push-pull driver stages are preferable.

Failure to meet one or several of the above-mentioned
points, means reduced power output possibilities and ex-
plains why so many amplifiers from which we expect 15 w.,
act suspiciously like 6 W. jobs!

Of course great amounts of power can sometimes be ob-
tained by overloading—running the plate voltage and cur-

(Continued on page 692)

Fig. I.

The circuit of a "crystal' P.A. amplifier,

from the tube manual ratings alone. These ratings are pos-
sible of achievement, but the conditions in most cases are
exacting.

For example, type 2A3 tubes in push-pull will not put
out 15 W. of clean audio power under just any old conditions.
Plate, grid and heater voltages must be correct. Efficient driv-
er and output transformers must be used, and impedances
must be correetly matched. The power supply should have
good regulation and the output-tube grids must be excited
with enough voltage to produce full output. Class B tubes
cannot produce the rated power output unless actual power
is supplied to their grids. Ordinarily the necessary driver
power can he considered to be 1/10 of the total power output.
For example, class B tubes capable of 20 W. output will re-

15T Amp 0.1-
M

CHECKING

PAUL H. THOMSEN

THE FIDELITY of reproduction ob-

01-MEG, — 2 =3

POTENTIOMETER tained from any P.A. installation

is extremely difficult to determine
without special instruments. We cannot

OLMFE S 280mMF, X 05-

- MEG hope to establish a standard of fidelity

01-~" by using our ears as an indicator, for

(E".',EC..I’, 250 the human ear can be “fooled,” or

e S famF trained to accept reproduction which
3.‘516 = T OLMEG e differs from the original.

8+ = POTENTIOMETER Neediess to say, measurement of the

over-all frequency response of a P.A.
installation is of vital importance to
those operators who are interested in
furnishing and maintaining a high
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Fig., |, below, Set-up for frequency check.
Fig. 2, right. Frequency response curves.
Fig. 3, left. Circuits for equalization.

PUBLIC ADDRESS FIDELITY

Practical, dependable methods for checking and varying
the response of P.A. systems are given.

standard of fidelity. In the method out-
lined here, the number of instruments
required is reduced to a minimum by
making the P.A. microphone “listen” to
its own loudspeaker, and the acoustical
deficiencies of the microphone and the
loudspeaker are automatically com-
pensated-for by changing the frequency
response of the amplifier. This method
will apply to any P.A. installation, re-
gardless of its size.

Good amplifier units will have an
overall response which does not vary

Continued on page 693)
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ELECTRONIC MUSIC
FUNDAMENTALS

Some practical instruments for the experimenter are
described here. Why not try your hand at making one?

EDWARD KASSEL

N PART I of this resumé of the sub-

ject of making musical instruments

operating by electronic means, we

covered some of the history of the
subject, outlining a few of the methods
which had been found successful as well
as their characteristics and short-
comings.

In Part II, we will stick more closely
to the practical side of the subject. The
circuits and details for making several
types of electronic instruments will be
given.

THE EREMEEFF "SYNTHESIZER™

Figure 3 represents an Eremeeff syn-
thesizer (1924), consisting of a group of
vacuum-tube tone-generating units as
1, 2, and 3, etc., for the generation of
electrically-produced tones of pure sine-
wave form (without partials).

Anyone having a small amount of
radio experience can build 12 separate
oscillators (1, 2, ete.), completely
shielded, and each having its own repro-
ducer (4, 5, etc.). Each eoscillator as
shown in the simplified diagram has
tuning elements (7 and 9); 1 individual
element for producing predetermined
pitch (7}, and another (9 and 10—hoth

PART Il

of which are commonly connected by rod
8) for actuating all the common tuning
elements.

The dotted lines indicate a common
line pick-up, so that a complex sound 1s
emitted from reproducer (11), By tun-
ing the oscillator (1) for example, to the
frequency of the tone which is to be the
fundamental (A, in Fig. 3B), and tun-
ing the oscillators (2, 3, etc.) each to
their own frequencies, to correspond to
the waves (B, C, D, etc.) in Fig. 3A, a
complex tone is heard from the repro-
ducers (4, 5, etc.) or from speaker (11)
with a tone quality as represented by
wave (X). By turning the knob (Y of
rod 8) to and fro, all the oscillators are
simultaneously raised and lowered in
their frequencies, in order to raise and
lower the complex tone (represented by
X) while retaining its waveform and
the number of its partials.

Each element (9, 10, etc.) has a com-
pensating cam action for the purpose
of having a mathematiecally-correct mul-
tiplying factor.

THE TUNING-FORK PIANO

A very interesting electrical instru-
(Continued on page 695)

Fig. 3, above. Individual oscillators produce the
tones. Fig. 4, below. The tuning-fork piano.
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Fig. 5. The vibrating-reed instrument,
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Fig. 7. Pick-up by piezoelectric ¢rystal.

(%
1 KEY CLICK _ SWELD,
FIkTéR 1 ==t
m\m:mn MAGNET  (R-C) AMPLIFIE R Br:LL"I ~ ; J
SPEAKER / \Ptho—PLArcs \
B @ AMPLIFIER
6006 sp:nucn/A
RADIO-CRAFT for MAY, 1936

Wwww.americanradiohistorv.com

Fig. A. A standard piano, cut down, it the starting
point in making an 'organ.”

¥

PLEZOELECTRIC
CONTACT > TYPE
MICROPHONE

Fig. B. Mechanical amplification by means of a
rocking “bridge’ driving a diaphragm.

— i =

Fig. C. Cne form of home-made electrical organ,

" G

Fig. D. An entirely self-contained electronic organ
made from a standard piano keyboard.
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RADIO-CRAFT'S
INFORMATION BUREAU

SPECIAL NOTICE

Those questions which 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 question and the
appearance of its answer here.) Mark such
inquiries, “"For Publication."

Inquiries to be answered by mail MUST
be accompanied by 25¢ (stamps) for each
separate question; answers are subject to
subsequent publication if considered of ecx-
ceptional interest.

Enclose only a STAMPED and self-ad-
dressed envelope for names and addre.sa.xes
of manufacturers: or, in connection with
correspondence concernin® corrections to
articles, as this information is gratis.

s B S S
LAPEL VELOCITY MICROPHONE

(362) George L. Roman, Berwyn, Md.

(Q.) T have tried using an ordinary carbon
microphone as a lapel type, but the results were
not very satisfactory. Are there any microphones
designed for this purpose?

(A.) Figure Q.362B shows a tiny velocity
microphone designed especially for lapel use.
‘The transformer is slipped in a pocket, and a
long cord runs to the preamplifier. As shown in
Fig Q.362A. this unit is designed to have a
change of less than 1.5 db., even though the
speaker turns his head as much as 45 deg. to
either side.

P.A. AMPLIFIER (A CORRECTION)

(363) H. M. Greenwood, Austin, Texas.

(Q.) On page 682 of the May., 1935 issue of
Radio-Craft, there is a diagram of an amplifier
in connection with the article, “A Versatile
Portable P.A. Amplifier.” I do not understand the
coupling between V2 and V3. It appears that
there is a high positive potential on the grid
of V3. Also, there does not seem to be any con-
nection for high-voltage supply to V3. Will you
please clarify this?

{A.) The lead from the grids of V3 should
connect between the 1. mf. condenser and the
0.5-meg. resistance directly below it. This takes
the high voltage off the grids of V3 and the 1. mf.
condenser then acts as the usual coupling con-
denser.

There should be a lead from the center-tap of
T3 to the same lead that supplies high voltage
to the center-taps of T4 and T5. Al these
connections are shown in Fig. Q.363.

TUBE TESTER
(364) E. C. Burr, Summit. N. J,
(Q.) T have constructed a tube tester that
works on the usual grid-shift principle and is

above.

Fig. ©.3628B,
velocity microphone, Fig. Q.344, below. Change
in tube tester.

Appearance of lapel-type

TUBE UNDER TEST

~ LAPEL-
= TYPE VELOCITY
*— “MIKE "~

Fig. ©.362A. Sound pick-up remains constant.

operated on unrectified A.C. It works well, but
when I test power tubes, a shunt must be con-
nected across the meter. and then the proper
reading cannot be obtained. Is there any way I
can reduce the meter reading to zero, before
taking the second or mutual conductance read-
ing, by balancing out the normal plate current?

(A.) The plate current may be balanced out
by the use of the circuit shown in Fig. Q.364.
Since the tester is operated on A.C.. it will be
necessary to use a small battery for the bucking
current, but this should last a long time. If you
desire, a small copper-oxide rectifier could be
hooked up to supply the needed D.C. The reading
of the meter may be set to any value by manipu-
lation of the potentiometer. and the stop pre-
vents damage to the meter by preventing appli-
cation of full battery voltage. The battery cir-
cuit must have a switch in it, preferably ganged
with the line switch,

OUR ADDRESS

(365) Everett E. Collins, Capron, Tl

Q.) Where should 1 address Radio-Craft for
information: New York, Chicago, or Spring-
field, Mass.?

(A.) All editorial matter, including questions,
should be sent to our New York office, where
our editorial staff is located.

TYPE 2A3H VS. 2A3 TUBES

(366) Herbert M. Isaacson, Buffalo, N, Y.

(Q.) I have been servicing a Colonial Model
602 receiver and find that the power tubes are
designated 2A3H. Can you tell me what these are
and how and why they differ from the 2A37?

(A.) Either the 2A3 or 2A3H may be used in
this set; the 2A3MH is a heater-type tube that is
used simply because it heats up at the same
rate as the rest of the tubes in the set. The base
connections of both tubes are the same, since
the eathode of the 2A3H is connected to the
filament prongs. The type 83 (mercury vapor)
rectifier in the 602 set requires delayed applici-
tion of the load. hence the use of an indirect-
heater output tube (the 2A3H).

{Continued on page 692)

Fig. Q.383, Dotted lines indicate corrections.
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QUESTIONS

PIAI & ANSWERS

Conducted by
CHARLES R, SHAW

Here is a department for the Radio Dealer,
Service Man and Sound Technician who requires
general information and help in P.A. work.
This department will furnish valuable aid for
the asking. Address all questions to Radio-Craft’s
Public_Address Forum. Only those questions of
general interest will be published.

MIKE FEEDBACK

(34) W2HQW, Brooklyn, New York.

(Q.) I replaced my ribbon microphone with
a crystal microphone and preamplifier and I
now encounter much more feedback when I use
it in a hall than I used to have with the ribbon
microphone. What is the cause of this?

(A.) Feedback is essentially due to the sound
of the loudspeaker reaching back into the micro-
phone, and being in turn amplified in the am-
plifier, the output of which is fed into the loud-
speaker. This complete cycle constitutes feedback.
1f, now, the microphone is peaked to a fre-
quency to which the loudspeaker responds, then
the feedback will take place at that particular
frequency. You will find that by using a micro-
rhone which has a flat overall response curve
together with an amplifier system of a similar
response curve, you will be able to turn up the
Zolume control much further without any feed-

ack.

AMPLIFIER HUM

(35) Sam Tortman. Bridgeport, Conn.

(Q.) There is considerable hum in my ampli-
fier unless 1 connect it to a ground. How can I
eliminate this condition?

(A.) Simply connect a 0.1- or .25.mf. paper
condenser (300 V. peak) between one side of the
primary of the power transformer and the

chassis itself.
HIGH- AND LOW-IMPEDANCE
MIKES

(36) Jack Miller, Portland, Ore.

{(Q.) What is the difference between a high-
and low-impedance microphone, and when should
they be used?

(A.) A low-impedance microphone permits the
use of long exiension lines. This practice is not
recommended with high-impedance microphones
because the longer the extension cord used the
more the attenuation and corresponding loss at
the higher frequency end of the range.

(Continned on page 691)
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Fig. @.37, above. Parallel feed systems. Fig. ©.38,
below, reducing low-frequency response of a pickup.
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METAL TUBES IN A
MODERN PREAMPLIFIER

Metal tube type P.A. amplifier requirements, and valuable
data on mixers and pads are given.

l. A. MITCHELL

HE LAST few vears have seen a
very great increase in the frequency
range of audio cquipment, from
microphone to loudspeaker. However,
there has been practically a propor-
tional decrease in the sensitivity of in-
put devices requiring additional gain in
the amplification circuits. This is readily

apparent when a number of modern
types of microphones are compared. A
fairly accurate check on modern input
devices indicates the average output
levels given in Table I. Only average
values are indicated, as there is quite a
difference in output level for the same
type microphones as manufactured by

6CS or 25-MF, 200V,
T1 6C6 N\
[ &
T 5000
OWMS
! 1w,
N o
“LOMF._ 35V
CONNE
i I P o

~
BME
‘};‘Sﬁ, Tnsv.
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Fig. [. The schematic
circuit showing how a
6C5 triode, V3, is used
as a rectifier for the pre-
amplifier. Transformer Tl
is the mike or phono.
picky, matching  unit.
Transformer T2 is the in-
terstage coupling unit
while T3 is the output
coupling transformer for
matching into a trans-
mission line or amplifier
input circuit.

LT

Fig. A. The appearance of the amplifier.

different organizations. Another factor
to consider is the variation in output of
microphones due to distance from the
sound source and directional effects.

Considering the above as a whole, the
necessity for preamplification becomes
evident. To allow sufficient range in gain
control, an amplification system should
have at least 10 db, greater gain than
the ditfference between normal input and
output powers. For comparison, let us
now consider (see Table II) the output
of a number of power amplifiers, com-
monly used.

Based on this method of determining
required amiplifier gain, the gain re-
quired between a dynamic mike and the
output of a pair of 2A3s would be 34 4
88 +4- 10, or a total of 132 db. If (a) the
power amplifier has a gain of 80 db,, it
is seen that (b) an additional gain of

(Continued on page 696)

INSTALLING

INDOOR AND OUT-
DOOR P. A. SYSTEMS

Acoustic considerations in auditoriums are
explained for the practical P.A. installer.

E. L. RICHARDS AND J. P. HANAN

tems in use, satisfactorily serving many purposes. This
advanced phase of “radio” is almost unlimited in its
possible applications.

Outdoor installations such as ball parks, athletie fields,
open theatres, picnics, in motor trucks reving the streets, or
airplanes sailing the sky (see the P.A. Pictorial pages in
this issue), advertising some conmmodity, business house, or
giving amplified support to the voice of some election cam-
paigner; indoor installations such as hotel, apartment build-
ings, schools and colleges, churches, railroad depots, ocean
liners, and inter-call systems in factories and large oftice
buildings are but a few of the places where P.A. systems
are in use today. Yet the application of P. A. systems is only
in its infancy. For example, for each church where a system
is installed, there are hundreds of others (there are more
than 200,000 churches—total, for all denominations—in the
U. S.—Editor) waiting for competent trained men to install
some form of P.A. system. What is said about the church
is also true for many other phases of P.A. equipment
application.

The nature of installations will vary according to in-
dividual requirements. Sound units will vary from equip-

(Continued on page 697)

EVERYWHERE one turns today he will find P.A. sys-
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Fig. A, above. Student P.A. work. Fig.
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Fig. A, above. The amplifier in its case.

Fig. C, below. The partly-wired under-chassis.

ANY P.A. systems are now in
use which have been designed
only with sufficient gain for
carbon microphones., When the
owner of one wishes to use the newer
type “mikes,” he is faced either with the
prospect of extensive rebuilding or of
purchasing a new high-gain amplifier.
The preamplifier unit heve described
.18 designed to have sufficient gain to
allow the use of a “condenser head”
(condenser-type microphone) with any
amplifier which has sufficient gain to
operate with a carbon microphone. It is
compact and self-contained, and the out-
put can be connected directly to the
microphone transformer of the regular
amplifier, or it ean be fed into a 500-
ohm line.
The power supply is built-in, and uses
a type 25Z6 tube in a “voltage doubling”
circuit. The series filament circuit em-
ploys a regulation line-cord resistor
such as is used on many midget receiv-
ers. All the electrolytic filter condensers
are of the 1-in. diameter type, so the
total capacity used is very high, about

6F5 6L5
Vi v2

668

PREAMPLIFIER

This P.A. unit uses metal tubes—voltage doubling—special
hum-free chokes and complete shielding.

H. G. McENTEE

50 mf. The 2 filter chokes and the out-
put transformer are housed in special
cast alloy cases to minimize hum in the
output.

The metal tubes offer the advantages
of compactness and good shielding, and
so are used in preference to the glass

type.
USES NEw "BIAS CELL"

A volume control is provided as a
convenience, The arm connects to the
grid of the 6C5H, which is biased with
the usual cathode resistor. The bias
system of the 6F5 is quite different.
Here, one of the new 1V. bias cells is
used and proves very effective and
simple. This cell in its holder, together
with all other components in the input
circuit, are mounted directly on the in-
put terminal strip, which may be seen
in Fig. B, attached to one end of the
case.

SPECIAL INSULATION PROCEDURE

As is usual with this type ecircuit, all
components in the circuit are insulated
from the chassis and metal case, Thus,
even the electrolytic condensers must be
insulated. The only connection to the
chassis is the 0.25-mf. condenser be-
tween “B~" and the chassis.

There are 2 pilot lights, one burning
whenever the heaters are lighted, and
the other only when the high-voltage
switch is operated. This second lamp is
shorted by the same switch which opens
the high-voltage lead. Since 3.2 V. bulbs
are used, this slight change in total
voltage cannot be noticed. Be certain
the bulbs used are 3.2 V. and 0.3-A., as
these can be used without a parallel re-

|

sistor. The 10,000-chm resistor which
precedes the 2 filter chokes serves to
drop the high voltage to about 150 V.,
which is sufficient for all needs, and
which is as high as should be applied
to most condenser mikes. The resistor
also serves as additional filtering.

The microphone cable enters at the
bottom of the front panel, while the out-
put is at the upper rear of the case,
although the arrangements may be
changed to suit individual requirements.

GENERAL DATA

Construction of the unit is almost
self-explanatory, The case comes
knocked down, and is assembled with
self-tapping metal screws. Since some
constructors will wish to use parts that
are on hand, other than those specified,
no dimensions are given. However, the
placement of parts should be followed
as closely as possible to secure proper
operation.

The wiring is very simple. It should
be remembered that there are extra un-
used contact prongs on most of the
metal tube sockets and these may be
used to advantage to support small con-
densers, resistors and the like. This adds
to the neatness of the set and prevents
possible shorts between these parts.

There are no adjustments needed, and
after a careful check of all wiring, the
power may be turned on and the per-
formance tried out. The preliminary
tests may be made with a pair of low-
impedance headphones connected to the
output transformer, or high-impedance
phones used in series with 0.1-mf. con-
densers in each lead and connected

(Continued on page 691)

Fig. B, left. The amplifier removed from its metal case. Note the bias-cell

and the numerous filter condensers.
jCI i HHi
A
VOL.CONT. il Fig. ), below, The schematic circuit of the metal-tube amplifier with its
- voltage-doubling power supply unit.
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SECOND PRIZE . ..
THIRD PRIZE ..
Honorable Mention

AWARDS IN THE CONTEST
FIRST PRIZE .. . .....$10.00

5.00
5.00

'."_c‘i.:

il A

Fig. A, The code practise neon oscil-
lafor in actual use..All parts are con-

tained in the inverted cup-shaped
case. H desired, the batteries and
other parts can be built into one com-

pact box. This unit mar be used to
modulate a service oscillator and for
many other purposes as well.

9ov.
BATTERY OR POWER SUPPLY UNIT.

Fig. |. Circuit of above unit.

Fig. 2. A capacity bridge.

76,37,56.27

ANVWA
IMEGS  TO
N DIODE
OETECTOR
== 5.2 10
MF S MEGS

- WATT

FIRST PRIZE—$10.00

VARIABLE-TONE CODE.

PRACTICE OSCILLATOR.
The neon tubes which can be pur-
chased for a few cents from radio
stores have other applications than
as pilot lights, output indicators, and
the other services to which they
have been put. They make really
fine audio oscillators, and therefore
can be used for service work or
for code practice.

When combined with suitable
variable resistors or tapped con-
densers, the tone can be shifted at
will across the entire A.F. band.
For varying the tone, though. per-
haps the most convenient method is
the use of the '‘condenser-type tone
control’ (which is a group of small
fixed condensers and a switch in a
small bakelite case, ihe assembly
Jooking like a variable resistor).

The circuit, Fig. 1, shows the use
of a 90 V. “B” battery to operate
the oscillator, The battery can be
replaced with a small “B"” eliminator
or the voltage can be obtained from
the radio set (if the unit is used for
service work).

When the unit is used for code
practice, a key is connected to one
of the two sets of tip-jacks on the
side of the case and as many pairs
of phones as needed are connected
to the second set of tip-jacks, as
shown in Fig. A. When used as a
service A.F. oscillator, the “‘key”
jacks are shorted with a piece of
wire.

J. DuNcaN

SECOND PRIZE—$5.00

CAPACITY BRIDGE. This
simple arrangement, shown in
Fig. 2, may be made up in portable
form as a2 handy piece of test equip-

NOISE AP
a7

Fig. 3. Neontuning indicator.

v
ADAPTER USES
PRONGS1-2-4-6-8
(THE OTHERS WERE CUT OFF)

Fig. 4. Useful rectifier adapter.

(%) 1MF
1

> I
10 "8+ o ”EE 70 OUTPUT

CiRCUIT ||| 5.,  TRANSF
--——r‘:‘l— -
FIELD COIL VOICE COuL
(1800 0nms Y =751 IE,M,._

Fig. 5. above. Tone-improving Circuit.

Fig. &, below. Doubling circuit.

Ay TYPE
RECTIFIERS Im |
MAY BE USED Vi CHO|T
AS Vi g v2 C
T J e
ce —

h Tms
bl
{cLeeLo 10 o]
e, SUPPLY spvm TCRMINAL nn'l.-
»

e e A R TR

ment. The tube, V, may be of any
battery type, such as a 99 or 30.
The filament ia adjusted to the cor-
rect value by R. The transformer is
a regular 3-to-1 audio unit. Conden-
ser C may be of any size, but its
range must cover the capacity of
the unknown condenser under test.
In operation, the test clips are con-
nected to the unknown, and the
test key pressed. Then the switch
is shifted to position 2 and the
variable condenser turned until the
same tone is obtained. The dial of
the variable condenser may be cali-
brated by means of known values.
Russiil M. RICHNER

THIRD PRIZE—$5.00

UNING INDICATOR. This very

sensitive circuit, shown in Fig. 3,
may be used where other types of
indicators do not give sufficient
change to be of any use. For yse on
high-fidelity sets, receiving strong
locals, a 2-meg. resistor in place of
the 10-meg. unit shown will give ex-
tremely sharp resonance indication.

The neon lamp may be used as a
pilot bulb or as any other sort of
indicator desired.

GorpoN W. CLARK

HONORABLE MENTION

ECTIFIER ADAPTER. I am
using a free-reference-point an-
alyzer, and when I put in an 8-prong
socket for the new tubes, I found
that the heavy current of the 523
would be carried by one of the small
wires of the cable.

In order to overcome this, and
vet have the same connections for
the other tubes, I added a D.P.D.T.
switch connected as shown in Fig. 4,

This allows the heater to be
switched from prong 7 to prong 8
but when the switch is set for nor-

Fig. B, above. Appearance of the

plug-in unit while Fig. 12, left, shows
the circuit. Note that all tubes are of

the metal type.
{Photo—""QST"'}

W i

Fig. 7. Amplifier improvement made by substituting a 2A5 for a 2A3H.

USEFUL CIRCUIT IDEAS

Experimenters: Here is your Opportunity to win a prize for
your pet circuit idea, if it is new, novel, and useful.

mal, all connections are correct for
the elements of the other tubes.
Since some of the socket holes are
blanked out in certain sets, I made
another adapter for the 5Z4, by cut-
ting off prongs 3, 5, and 7 of an
8-prong base. This allowed the
heater to be connected to the 8th
prong.
EvERETT R. BOLANDER

HONORABLE MENTION

MPROVING TONE. The circuit of

Fig. 5 may be used to improve
the tone of sets using dynamic
speakers. The condensers will have
to be experimented with in order to
obtain satisfactory results, but the
value indicated will be approximate-
Iy correct. This hookup was used on
a receiver using a single 42 output
tube.

FORREST HARRIS

HONORABLE MENTION

IGH-VOLTAGE SUPPLY. The
voltage-doubling circuit is well
known in A.C.-D.C. sets, but ex-
perimenters often do not realize it
can also be used with a trans-
former. The e¢ircuit is shown in
Fig. 6, and it will be seen that a
separate filament winding is needed
(Continued on page 698)
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Fig. 8, below. A 32-type A.F. tube.

Fig. 9, above. Smoother oscillator.
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Radio Service Data Sheet

Voltages, as measured with a 1,000 ohms-
per-volt meter, are as follows:

Tube Cath. 8.-G. Plate
Vi 3to 4§ 90 240
v 3to4 90 240
V3, V4 3tod 90 240
VE 2to0 3 o0 Lo
V6 2t03 - 165
V17, V8 i 365¢ 340
Vo 365 n "

*Grid 2, 145 V. All readings taken to ground.
About 125 V. drop in speaker field. Power
output is 15 W.

aNTCOILS & . RF@NS L
THIMMERS 6! TRIMMERS

DEY.1 2 05C.

HETRO AIR-ACE SERIES M 9-TUBE 4.BAND SUPERHET.
(Range, 140 kc. to 20 me.; metal tubes; 6B5 output tubes; | iron core I.F.T.)

Band switeh allows phono. operation when
in extreme left position. Note that [.F.T.1
is of the iron-core tybe. Use a series resis-
tance of 400 ohms when aligring bands 1 and
2, and a condenser of 250 mmf. for other
bands. Alignment frequencies are 18 and 9
mc. on band 1, 6 and 2 me, on band 2, 1,500
and 600 kc. on band 3, and 350 and 150 ke.
on band 4. The LF. amplitier is aligned with
a series condenser of 250 mmf. between the
service oscillator and the control grid of V2,
LF.T.1 is the last transformer to be lined
up. A ground connection should always be
used between service oscillator and set.
LEA TR2

6K7
]

DET.2LAYC
EHE

N\ .
2-6B5%s
N DU_SH'FULL

‘6oov.
(€aCm} 1
]

L

ey

“

Harl

2
<5 1

(" Auto-expressionator";

Socket voltagea are as follows, from tube
to ground, using a 1,000 ohms-per-volt meter:

Tube Plate  $..G. Sup.-G. C.-G.  Cath.
Vi 238 100 3 0 3
Ve 230 100 .. 0 3.5
V3 110 ™ . —5to—30

Vi 230 95 3 0 3
V6 g, X 2 . -
Ve 155 | 0 2
v7 210 210 .. 0 17
Vs, Vo 360 235 .. 0 17
V1o, Vil 360 PR 4

*Grid 3, —5 to —30 V,
The power output is about 15.5 W., and
power input 140 W. Speaker field drop, 125 V.
The LF. alignment is accomplished by con-

- (15 A%
€7 L 2" Some
l“;zf' 2,500 Owms. 450v
-

IF=456 KC

CROSLEY MODEL 1155 11-TUBE 4-.BAND SUPERHET.
range, 150 ke. to 19 me.; triple-tuned L.F.Ts.; tuning meter.}

necting the service oscillator first to the grid
cap of V4, and then through a .02.mf. con-
denser to the grid cap of V2. The adjustment
is made by turning the widdle trimmer,
never the top or bottom trimmers. Do not
touch the latter.

R. F. alignment on the Blue, Red, and
Green bands is accomplished with a 260 mmf.
condenser connected between the service
oscillator and the receiver ANT. post. A
400-ohm carbon resistor is used in place of
the condenser on the Violet band. Shunt
alignment frequencies are, 400, 1,700, 6,000
and 18,000 kc. Series alignment frequencies
are 150, 600 and 2,500 ke.; none for Violet
band.

The *‘auto-expressionator” is entirely auto-
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Radio Service Data Sheet

CANADIAN WESTINGHOUSE MODEL 175 7-TUBE DUAL-RANGE SUPERHET.
(6 metal tubes; Air Pilot; tone-flow cabinet: ranges 530-1720, 5,500-18,000 ke.; tone compensation; manual tone control.)

This et is similar to the Canadian West-
inghouse Model 275, except that only 2 bands
are provided on the Model 175.

All the voltages are given on the trimmer

ANT RE

4 ¢ [ 174
ao o L8 on

e DET 1 bOSC
WeF g €AB
o) L3

MuE
’

layout drawing. The D.C. readings are taken
with respect to chassis. The R.F. line-up fre-
quencies are 1,500 and 600 kec. for band A;
17,000 ke, on band C. Range B on the model
275 is aligned at 5,160 kc. The receiver is de-
signed to allow the Service Man to make use
of a tuning wand, and this tool should be used
before any alignment is attempted. The 1.F.
stage is aligned at 460 ke¢. Before actual R.F.
adjustments are started, the dial pointer must
be set at the correct position. This is done
by turning the tuning condenser to maximum,
and setting one end of the pointer exactly to
the horizontal line at the low-frequency end
of band A, while the other end should be
within 1/64-in. of the line at the high-fre=-
queney end.

The power consumption of these sets is
72 W,, while there is 2 W. undistorted, and
4% W. maximum output.

Automatic tone compensation is provided
on the manual volume control, by means of
a resistance-capacity network, which in-
creases the low-frequency response at low-
volume levels.

The Air-Pilot is a combination of features
which are said to enable accurate tuning of

CET2BAVE
-E1)

the receiver by even the most inexperienced
owner. A world time map is provided in an
illuminated drawer. This is fitted in both con-
sole and table models.

The consgole receiver uses a 12 in. speaker.
while an 8 in. unit is used in the table model.

The variable condenser i3 mounted on a
special shock-proof support, which prevents
microphonic howl due to acoustic feedback
from the loudspeaker.
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ARVIN MODEL 35 8.TUBE CAR-RADIO RECEIVER
(Push-pull output; tone control; highly filtered against noise.)

which hold the Bowden-wire housing ¢lamp
onto this bracket. The other end of this

measurements as taken with a 1,000 ohms-
per-volt meter ;

shielding is then hung over the edge of the Tube Plate 8.-G. Cath. Sup.-G. C.-G.

chassais case on top of the copper-case ground Vi 250 60 1.6 1.6 2.0

shim, so that when the cover is put on, the V2 250 60 2.2 2.2 2.2

: condenser pulley assembly is bonded to the V3 250 60 1.6 00 1.4

These receivers are designed for ease of outer case. The usual suppressors will then V4 135 no 1.6 . 1.6
motor-noise elimination. ln rare cases cer- be found to eliminate all trace of neise. V5, V6 245 250 18 0o 8
tain cars may be especially hard to work It will be noted that there are terminals V7 60 .o 00 6
with. In such cases, the Service Man may provided for use of an external speaker, vs 2.5AC. . 255 . .

solder a 34 in. length of shielding to the
underside of the condenser pulley mounting

which may be of the electro-magnetic or
permanent-magnet dynamic type.

C.-G. voltages are measured with a V.-T. vo]t-
meter. Plus or minus 20 per cent is accept-

bracket., directly between the 2 6/32 screws A table is herewith given of voltage able on all voltages.
) ANT LEAD AF I DET CET2.I6LAVC RY,026MEG  AFL <8 s aF2
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SCHOOLROOM
PA. REPRODUCER

becoming conscious of the value of
sound equipment for use in modern
education and administration. Because
edueators demand perfect tonal quality
in their school sound equipment, class A
and “modified” class A amplification
should be used.
The controlling factor in quality am-

SCHOOL EXECUTIVES are rapidly

IMPORTANT FACTS ABOUT
SCHOOL SOUND SYSTEMS

The technical requirements for P.A. systems designed for
use in schools and similar institutions are given.

R. H. VON LIEDTKE

plification is t;ue waveform reproduc-
tien. This includes the following 5 condi-
tions:

(1)} The circuit used must reproduce,
in the case of sound, absolutely at pitch.
This means that if we induce a fre-
quency of 256 cycles into a microphone
this frequency must be reproduced in
the speaker at 256 cycles.

(2) The frequency of 256 cycles must
be reproduced in the speaker with the
original amount of harmonie content, in

PART |

other words, the circuit must be of such
a design that it is able to amplify the
harmonics as well as the fundamental.
If harmonies are not amplified propor-
tionately to the same degree that the
fundamental is amplified, bad tonal
quality will result. The fullness of the
tone will be missing. (It would be a
good idea to look up a reference on tonal
structure.)

(3) The amount of harmonic distor-

(Continued on page T01)

o

wammn i

Fig. A, upper left. A
typical school room
equipped with a P.A.
reproducer for announce-
ments, lectures, efc.
Fig. B, left. The 4 ynits
of a school installation,
described here.
Fig. |, right. The sche-
matic of a class A, |I
W. amplifier used in the
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Fig. A. A representative 16 mm, talkies projector,
amplifier and portable reproducer.
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Fig. I, above. Yariation in response with bass tone

control variation. Note the peak in the high
frequencies.

Fig. 2, below. Series and shunt tone controls.

SERIES TYPE
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SERVICING 1/,-MILLION
16-MM. TALKIES UNITS

Have you questioned the tremendous sales and service pos-
sibilities of "home movie'' equipment? Here is the answer.

J. J. BRESSLER

HE OFTEN-HEARD ecry of “If 1
Tcould only get into a game in which

I could make money!” seems to be
louder among men in the radio-service
field than in any other so-called profes-
sion. Frankly, there is no need to for-
sake radio. Equipment maintenance, re-
pair and modernization in associated
electrical lines should make it possible
for a radio Service Man to have an all-
year job.

Not one in a thousand (mind you)
radiomen have ever given sound-on-film
a thought. Yet, there are over 250,000
silent 16 mun. projection machines in
use! These equipments are in a stage
similar to that of battery radio receiv-
ers in the days of battery eliminators.
Modernization is a fairly long word, but
a sweet money-getter. There are one-
quarter million projectors which are
fairly eryving to be converted for sound
or even traded-in for sound projec-
tors! (It is difficult to make technicians
realize the extent of this virgin field.)

RADIO-CRAFT

wWwWw . americanradiohistorv.com

TALKING "'TALKIE"

To get an idea of the rapid rise of
“16 mm.,” let us analyze a few facts.
First, we have the Department of Com-
merce, Bureau of Foreign and Domestic
Commerce, Specialties, Motion Picture
Division estimated figure of 100,000 pro-
fessional 85 mm. projectors in use in
theatres, schocls and auditoriums.
Think of it! Only 100,000 units in use
since the inception of motion pictures
in 1895. Yet 300,000 16 mm. silent equip-
ments have been sold in less than 7
years! 16 mm. sound-on-film outfits are
now being sold on almost the same
basis as radio sets. It isn’t hard to con-
ceive a need for men who are far-see-
ing enough to get a start in this new-
est field. These ambitious men in another
five years will be reaping a rich harvest.

Each manufacturer supplies a de-
tajled deseription of the mechanical
parts and operation, also a wiring dia-

(Continued on page 699)
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Radio Service Data Sheet

Voltages in this set are as follows:

Tube Plate 35.-G. Osc. plate
Vi 130 66 112
Ve 130 66

V3 . ae

V4 15 30 B0
V5 130 e a4
Ve 130 L S

.

These readings are taken with a high-
resistance voltmeter, and all are measured to
ground.

The model 39 is operated from a 2-V. stor-
age cell, while the model 3%A is operated
from a dry “A” battery. and requires the
wse of a type 6 ballast tube, V7. The socket
for V7 is also on the 39 chassis, but is shorted
out with a jumper,

The power consumption i3 19 ma. from
the high-voltage supply, and 670 ma. from
the filament supply.

An output meter is needed for alignment
and is connected to the plate terminal of
V6. Loeations of all trimmers are shown in
the detsil drawing. with the exception of
C6, which is located on the underside of the
chassis. The 1.F. is aligned with the dial of
the receiver set at 600, and the lead from
the service oscillator connected to the cah
of V1, the regular grid-cap connection hav-
ing been removed. With the service oscillator
still set nt 460 ke.. and the leads connected to
the antenna and ground terminals of the re-
ceiver, adjust the wavetrap condenser. Cb,
for minimum response. The alignment fre-
quencies for the broadcast bund are 1,500
ke. and 600 ke.

PHILCO MODELS 39 AND 39A 6-TUBE DUAL.RANGE BATTERY SUPERHET.
{Ranges, 550 to 1,720 ke., 5,500 to 16,000 ke.; class B output; AN.C.; low battery drain; dynamic speaker.)

For short-wave trimming, the maker rec-
ommends the use of a special, “‘erystal”-type
service oscillator which has a frequency of
3.6 me. With the wave-band switeh turned to
the right. and the crystal oscillator connected
to the antenna and ground posts of the re-
ceiver, the 4th harmonic of the service vuscil-
Jator should be picked up at about hallway
between 14 and 15 mec. on the receiver dial.
With the dial at a little more than 7 me, the
2nd harmonic of the crystal service oscillator
will be picked up, and at this point C3 is
adjusted for best response. Although an or-
dinary service oscillator without the erystal
feature may be used ot the short-wave bands,
the results are not se accurate.

A detail of the battery plug is given on
the main diagram. It should be noted that
the “A” leads do not come out of this plug,
but are brought out of the cable separately
just above it. This plug is made for con-
nection directly to the special “B* and “C”
hattery unit, no conneclion wires being need-
ed -

A special,

low-drain pilot lamp i3 used.

A fully-charged heavy-duty battery must
be used when attempting to align this set.
An output meter is connected to the output
tube, V6, by meauns of an adapter. The trim-
mers are very carefully adjusted at the fae-
tory and ordinarily no adiustment is needed.

When the receiver is adjusted while in-
stalled in the car, the regular ear antenna
should be connected and a wire run from the
serviee oscillator close to, but not eonnected
with the leud-in. In this manner the R.F.
stuge may be adiusted under conditions of
aectual operation.

When working on the IF. amplifier, the
serviee oscillator should be connected to the

o) y — =
Nk R.F.d DET.1 2 OSC. |

39-4 BA7

/ / ",

grid cap of V3 and then V2 through a 0. 1-mf.
condenser. The same condenser is useld for
R.F. ulignment. High-frequency adjustment
is made at 1,500 ke. with the plates of the
tuning condenser all the way out. A piece of
thin paper is placed between the rotor and
stator plates and the former turned out until
they come to the paper. Alignment at this
position of the plates will give the true set-
ting for 150 on the dial. Low-frequency ad-
justment is made with the dial turned to
680 ke. Alignment of the R. F. stage is
made with the service oscillator connected in
geries with a 0. 1.mf. condenser, n 200 mmf.
condenser and the antenna lead of the re-

£ OET.284NC
39:44 15
250
MM F }

"DET1505C | DET.2 & A¥C. AFL MR AF2 AF3
r Thge 30/ 32 0 9 MACET
| / | (32 10TaL LET2 / Qumc
i : e ( 1 W o
‘tay / : ] am
Ty E (640)
rg: F i 3 e ooy
g i P
,',rq. .25
[l MF,
N @J 3 * i 1 e
P10t i S J/ TUBE IS U3ED
2 W "
et
= 3 — = 3 T
e ELow 51,0007 __1 _Gangeo L4 b et
D ’. LOw QRIS "I -L L f —W } Lﬂ:;w:x
0 = ] audf L /T i VW v C-3V, BuE
O e v ME. 05 o IR £ & (i SercH — € Jay cexen
H A e P | o] BROUONY LEreABTKES CEtE
PHILCO-PACKARD DELUXE 7-TUBE SUPERHET. CAR RADIO
{Iron-core L.F.Ts.; both volume and sensitivity controls; automatic tone compensation; manual tone control; non-polarized "A'" leads.}

ceiver. The alignment frequency is 1,400 ke.
This completes the receiver adjustments.

The color code of the LLF. transformers is
as follows: Plate, white; “B”, red: grid,
lead from top; grid-return, green. Replace-
ments must be made with a complete new
unit, since parts are not furnished separately.

There are no voltages given for this set.
since the maker feels that, due to wide varia-
tion in battery voltage, any receiver voltages
would tend to be misleading.

Note the use of a sensitivity control, which
is needed becuuse of the high gain of the
receiver.

The output operates in class B.

AF2
79

/

OwmtS

HMS
SENSITIVITY
CONTROL

250 Hur, /

]
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=ti== =3l
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THE LATEST
RADIO EQUIPMENT

.*
|

recording units.

Above and below,
(972)

Portable sound movie machine. (978)

A.C..D.C. SUPERHET.
(969)

ODERN design is stressed in

the f7-tube, small-size receiver
shown here. There are 2 bands, 550
to 1,600 kec., and 5.5 to 15.5 me.
The dial is #lluminated in 2 colors
and has a planetary vernier drive.
All coils are impregnated for tropical
use, and individual inductances are
used for each range. There is no
resistor in the power cord, a ballast
tube being used instead.

P.A., TALKIES, AND RADIO
SET ANALYZER (970)
{Supreme Insts. Corp.)

T 1S no longer necessary to strug-

gle along in P.A. service work
with an inadequate analyzer, for
this one is specifically designed for
the job; these facilities are applica-
ble in other fields, too, as the head-
ing indicates. Rotary switches are
used and point-to-point or selective
analyzing methods may be used. A
self-contained power supply enables
high-range resistance measurements.
The multiscale meter includes besides
all other ranges, 6 for db. measure-
ments. Many other special features
make this an invaluable instrument
for the P.A. engineer and theatre
projectionist,

TINY ELECTROLYTICS
(971)
{Sprague Products Co.)

HE SMALL size of these units

is emphasized in the ijllustration.
The unit shown has a eapacity of
8 mf., and measures 11{ x 114 x 214
ins. long. Made in all popular sizes
up to dual & mf. with separate leads

for each section; working voltage
450 V.

NEW SOUND RECORDING

UNITS {972)
{Universal Microphone Co.)

Floating Head

RECORDING may now be made
on coated discs regardless of
irregularities or rough surfaces on
the disc. This *‘floating head” has

Phonograph pickup. (974}

VOLUME
CONTROL ==

COUNTERBALANCE
WEIGHT

High-gain,

poriable amplifier
crystal equipment use. (977)

adjustments for changing both verti-
cal and lateral angularity, and ex-
tremely fine adjustments of pressure
on the stylus may be made. There
is also a micrometer adjustment used
for changing the angle of the
actual cutting point of the stylus,
to eliminate groove noise such as
whistles. hiss and so-on.

Disc Recorder

THE DEMAND for fine dquality
has been met in this instrument.
It was engineered to secure the
maximum results on aluminum rec-
ords up to 12 ins, Recording head
is of “4-pole, double-coil construction,
and has a magnet of cobalt steel.
Turntable is lathe-turned and heat
treated. Tension screws permit ad-
Jjustment of the weight on the stylus.

PORTABLE PHONO.
AMPLIFIER (973)

(Aalloy Transformer Co.)

ECORDS up to and including 12

ins. may be played on this com-
pact unit. The amplifier is an A.C.-
D.C. type; phonograph motor is
switch-controlled for wuniversal-cur-
rent operation. The pickup is so
mounted that vibrations from the
speaker and motor will not affect
it. 8ix tubes are used: 2—6C5c,
2—25A6s, 2—23Z6s. The power out-
put is about 3 W. The use of a double-
button carbon microphone is possible
by the simple addition of a small
unit which will fit into the caze.

NEW JAPANESE-STEEL
PICKUP (974)

H ERE is a pickup that may be
used with both 331/3 and 78
r.p.m. equipment. The hirh-perme-
ability (Japanese-stee]) magnet is
faid to be 2': times stronger than
the so-called 36 per cent cobalt-steel
type. Arm is 11%; ins. over all.

GAS-ENGINE DRIVEN
GENERATOR (975)

T HE TWO units of this power

plant are mounted on a steel base.

Plant operates 34 hours on a quart
(Continued on page 702)

Gasoline-driven generator, (975)

C e

.

Above, a new shyle in dials. (981)

Below, a compact oscilloscope. (982)

Name and address of any manufacturer will be sent on receipt of a self-addressed, stamped envelope. Kindly give (number) in above description of device.
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AMPLIFIER
ENDS HERE.

NOVEL "EXPANDER" SET
(991)

LTHOUGH ftne receiver con-

taining this system (designated,

by the manufacturer, as the “auto-

expresszionator”) is described in a

DATA SuEET on page 670. this por-

tion of the cireuit was deemed to
(Continued on page 703)

HIGH-GAIN, "6B5"
AMPLIFIER (992)

[Wholesale Radio Service Co.)
c RYSTAL and ribbon micro-
phones in the general P.A. field
require the use of compact ampli-
fiers that will give their rated out-
put on such low gain mikes without
(Continued on page 703)

"CUE-BALL" CRYSTAL
MIKE {993)

(The Brush Development Co.)

PHERICAL microphones are the

latest development; the black,
or “# ball” (as engineers call it)
having been introduced to our
readers (Radio-Craft, Jan.. 1936,

(Continued on page 703)

"LADDER" ATTENUATOR
(Electrad, Inc.}
(994)

REATER attenuation, true log-

arithmic attenuation, and lower
noise level. are provided by this
new, compact unit, which is built
on a new principle. The uttenuation

{Continued on page T03)

15-W. AMPLIFIER
(995)
{General Transformer Corp.)

HE OUTWARD appearance of a
new 15-W. class AB amplifier is

shown in the photo; its circuit is
given.
This unit uses a separate “*C”-bias
(Continued on page 703)

3.TUBE P.A. AMPLIFIER
(996)
{Thor Radio Co.)
P ORTABILITY and utility are the
main features of this inexpensive
apparatus, A simple resistance-
coupled cireuit is used, with 3 tubex
1—57 or 6C5,1—2A5 or 42,and 1—80.
(Continued on page T03)

A "METER KIT"
(997)
(Triplett Electrical Inst. Co.)

ILUSTRATED is a universal
meter which may be muade with
this kit, All the parts are supplied
except the case. There are 2 separate
meters in one hakelite cnse: an A.C.

(Continued on page 703)

NEW PHONO.-RADIO SET
(998)
{General Electric Co.}

HIS 8-metal-tube radio and auto-
matic phonogruph combinpation
embodies the latest in all-wave rad’o
development and design, plus a per-
fected automatic record-changin<
(Continued on page 703)

30-W. SOUND SYSTEM
(999)

[Allied Radio Corp.)
POWERFUL sound system
suitable for use in large

aulitoriums and outdoor gatherings
is shown.
The amplifier unit is capable of
{Continued on page 704)

woL TONE (0N~
1 CoN ALY g5y

Y
gy

(BOTTOM VIEWS. P 1-5MELL)

IOLTAGES SMOWN ARE MEASURED FROM
GROUND TO POINT ININCATED.
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VoL ExPANDER"
By L8
-

Aioova and below. ""Expander.” (991)

o~ YOCECOn
RASS COMR
Thang .

Above, "'Cue ball.” (993)
Left. A high-gain amplifier using &B5s. (992}

Above. New set. {991)

e

S

A compact 3-tube amplifier. (998}

t

=

SOURCE Sy

Above. Attenuator circuit, (994)

k

SR M- _—

Phono.-radic combination.
(998)

Lett. A I5-W. class AB amplifier which uses a fixed bias supply. (995)
Below. A 30-W. amplifier with a view of the mikes supplied. (999)
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READERS’
DEPARTMENT

A department in which the reader
may exchange thoughts and ideas
with other readers of RADIO-
CRAFT.

ONE SOLUTION TO THE PRICE PROBLEM

Ontonagon, Mich.;

READ with great interest, the article published in the
I' June 1935 issue of Rudio-Cruft, and written by Mr. C.

Golenpaul blaming the Service Man for losing business
by telling the customer what is wrong with his set, and I
agree with him. But when he says not to show the customer
your wholesale catalogue and protect your profits, that’s
different, Evidently Mr. Golenpaul does not know that of
the hundreds of radio wholesale houses there are only 2
mere handful whe will not send their catalogue to anyone
who can write his name and address.

When a customer has his set checked over and asks what
is wrong, and you tell him a bypass condenser and a resistor
need replacing, he usually asks how much they cost. When
told the job will be $3.50, he wants to know how much the
parts cost, and when you say the condenser is 35¢ and the
resistor 25¢ he says “Why I can get them from sueh and
such a company for 5 or 6¢ apiece, you're a robber.” The
same thing has happened to all of us, but here is my plan.
We all know that the real job in servicing is finding the
trouble and when found it is usually a matter of a few min-
utes or so to replace the offending part. So why should we
give an estimate free? I don't. Also I never tell the cus-
tomer what is wrong, unless it is some major defect, such as a
power transformer or a field coil. And it is seldom I quote
a list price on any parts other than tubes.

I hope you will find room to publish this in your wonder-

ful magazine, JACK WATT.

NOISY A.F. TRANSFORMERS
South Haven, Mich.:

In your April issue is described a method for easily testing
audio transforniers and realizing how hard it is to find a
noisy transformer, I discovered a method which works 100
per cent if care is used, so I will pass it on to others.

Take a screwdriver or piece of wire, and short the plate
side of the suspected transformer to ground: this causes one
of two things to happen, either the noise increases due to the
increased plate current flowing through the winding or it
may cease entirely, in which latter case the winding will
probably be found open. If the noise continues the same with
or without short, that particular winding is in good shape.
If the noise ceases for a moment and then starts again, it is

676

usually because the heavy current has fused the ends of the
break together slightly, after which they open again.

Very often such a noise as is made by a poor transformer
winding will be found to be caused by a defective bias shunt
condenser. This latter trouble is quite often found in the
Sparton model 931, especially in the extra audio added to
some of these old model Spartons. 0t10 L. KIRBY.

ALL-WAVE SET I.F.
Galt, Ontario:

Regarding the circuit diagrams published in the Aug. 1935
issue of Rudio-Craft on pages 100 and 101, I notice that the
LF. of the RCA-Victor model 281 is given as 175 ke., and the
service note I have gives it as 460 ke.

Also I note that the Grunow 11A is listed as having a 262
ke. LF. Please advise if this is correct as I have always un-
derstood that for use in supers of the all-wave type an L.F.
of around 460 ke. was standard.

These 2 diagrams appeared on the above pages in the form
of data sheets numbers 143 and 144.

E. J. KUJANIK.

The service note of Mr, Kujanik is correct in that the LF.
of the RCA-Victor model 281 is 460 ke.

However, a check-up reveals that the I.F. of the Grunow
model 11A is 262 ke, as shown on the data sheet.

We apologize for the error in the first instance and wish
to thank Mr. Kujanik for calling this to our attention. We
hope other Service Men will note the correction.

"DISTANCE GETTER FOR $I"
Salt Lake City, Utah:

Enclosed is a circuit for the “Distance Getter For a Dol-
lar” with many changes. It received 12 stations the first
night. These stations were received on a common broadcast
plug-in coil.

The advantage of this hook-up is that no “A™ batteries
are needed, and so it is much less expensive to operate.

You will notice that I do not use the plate, so no screen-
grid voltage is needed, the screen being used as the conven-
tional plate.

RADI0-CRAFT READER.

We do not know whether the circuit, as given, would be
more sensitive, or whether it would work better with the
plate and screen-grid tied together. However, here it is
for the experimenters to play with.

At lett:—Imagine a fire sweeping a mountain forest. A forest ranger from
some high spot directs by radio the activities of many squads of men de-
ployed over a wide area. The ability to talk to these scattered squads means
the saving of hundreds of acres of trees and greatly increased safety of the
men, Likewise in_mine-rescue work, in fighting fires in large buildings, ete.,
seconds are precious. The new pack-type radio that is no larger than a soda-
cracker box and weighs but 4 Ibs. means the saving of thete seconds. This
tiny radio receiver uses a single tube and is equipped with batteries for
several hours of continuous service. The range is several miles.

The circuit on the right
shows the “'Distance Get-
ter for a Dollar'' in its
revamped form. Note
that the plate of the tube

PHONES

is not used. The experi- BC.
menter should fry con- P}HG'
necting the plate fo the coiL
screen-grid, The set can
be made all-wave by the

use of plug-in coils,

NOT
epae € F
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A. J. Haynes, who designed the fir
the first superheterodyne kit set (19
FORM!

The R-S-R is not only a remarkably

have ever seen, giving excepticnally
meter bands.
Come in and see us; operate the

at direct laboratory built prices.

MODEL R-8-R

model of his new R-S-R receiver—ano

wave and broadcast bands but it is the smoocthest super-regenerator we

special U.H.F. equipment,—transceivers, 5 meter

936

677

) HAY

Combined for the
first time in a single
receiver having the
greatest tuning
range ever incorpor-
ated in one set.

st regenerative kit set (1922) and
) chose RACQ to build the final
ther first AND DOES IT PER-

24

fine DX receiver for all of the short
efficient reception on the 5 and 10

R-S-R yourself and leok over our
M.O.P.A.'s, etc., all

NES R-SR:

-TUBE RECEIVER

21, TO 555 METERS

REGENERATION PLUS SUPER-REGENERATION

[Emwle:e R-8-R set

lw plug in and operate
| Complete kit: unwired, tneluding dynamic

ail assembly (less cablnet and tubes)..

o O 0000 © 00

™

Self contained power supply.
Multi-band switching (no plug-in coils)
down to 15 meters.

High efficiency plug-in coils below 15
meters with super-regeneration.
Electrical plus mechanical band-spread.
Dual regeneration control.

Hiss control on super-regeneration.
Perfect logging and absolute stability
on super-regeneration.

Dynamic speaker and earphone recep-
tion.

Tubes used—2 MGGKT’s, 1 MG25Z5,
1 MG43, and 1 76.

_ORDER_DIRECT FROM _THIS AD

$14%!

: wired, tested, with
and  cabinet. Teady

tubes, speaker,

peaker, power supply and wired switch-

-

o

One Tube (19 Tube) Transceiver
Aninexpensive
1-tube 6 and 10
= meter transe
ceiver. This
extremely effi-
cient transceive
er is recom-
mended for the
short-wave en-
thusiast who is
interested in
exploring the
fascinating 5
and 10 meter
bands. This circuit utilizes the type 19 two
volt twin tube, and is exceedingly sensitive
gince the super-regenerative principle is em-
ployed, when the receiving position is switched
on, Batteries required are two 1% volt dry
cells and 90 to 135 B supply. Com-

plete kit with (2) 5-meter coils and $4 75
dial, less batteries .
@ Cabinet, 75¢c. @ 10 meter coil. 50c @ Wir-
ing, assembly, $1.60. @ Tube, 65c.

POWERFUL A.C

.

ter trabcelver Liat
In a class by it.e

Sumnmier and pl

wil
2 127 and an 80,
Watts futut

A0
arate reqenerati
and volunie matrols

mum  sensitivity a
- - minimzes rerelv
raciation. Smooth,

ers. Works on boih 5 and
e with interch able plug-in ceils.
Complete kit, less tubes and Cabinet

?urnrha you. T'we

j
3-TUBE TRANSCEIVER

Here is a 5 and 10 me-

i

Take it with you this
lug it
In answhere that 110

V. L s avallable
The way it punche
through the (.18 M

20

to Dblates
on A welers. Oberates
dlrect from 111 vaolt
power line. Sep-

(
w

reception; gives waxi

nd
ct

stable super-regeneralive reception
operates elther speaker or ecarphones, Self contained
paver supply wusing large 30t ~moothing choke ynild

10

$11,50

\_ Wired and tested $3.50 oxtra, Cabinet 35.50 Kit of 3 lubes SI.EUJ

Portable Transceiver F

Completely selt
contalined unity
coubled 5 meter
transceiver Using
two 19 tubes and
ohe 3. An unu-uals
Iy puwerful,  long
range litiery trans=
celver possessing ex-
cellent stabillly and
govd modulubion
1'u-h-pull iy o0s-
elilator  with two
stageo pu-h-pull
class 1B audio in
both sending and
receiving  pusitions
giving true 5 tube

performance, 1at-
teries  used: 3-45
V.B and 2 No. 6

(‘l:ry .-ll-..s o5
o'::i:‘u ety . $| o
Assembled, 3.00

wired
150

Cabinct .
Matched tubes | .65

RADIO GONSTRUG

TORS LABS.

136 LIBERTY STREET
DEPT, RCH NEW YORK CITY
EXPORT DEPT.—103 HUDSON ST.

INTERNATIONAL RADIO
REVIEW

{Continued from page 650)

In FEurepe, the latter method has found much
use, and according to a recent issue of La T.S.F.
pour Tous (Paris) a new device for the purpose
has just made its appearance. As shown in Fig. 2,
it eonsists of a guide which is fastened to the side
of the turntable and clips onto the centering pin
of the phonograph. A worm gear carries an arm
across the face of the record as it revolves,
This arm holds the cutting needle guide and
moves the latter uniformly across the record,
thus cutting the grouvve in the smooth-faced disc.

P.A. IN BERLIN "ADVERTISING
PILLARS"!

FORM of advertising which has gained

some favor in Berlin is the use of columns
or pillars in the busy sections of the city which
are covered with small advertisements. These take
the place, to some extent, of the billboards used
in New York and other American cities.

These advertising pillars have just been made
much more effective by the addition of loud-
apeakers mounted on the top and automatic
phonograph devices inside by means of which
it is possible to add audible advertising to the
signs pasted on the circumference.

NEW INSULATION MATERIAL

NEW form of insulation having advantages
in low leakage and ease in moulding was
announced by Radio Industria (Milan) recently.
This material is useful for making coil forms,
condenser insulation, trimmers and terminals of
various types. A few samples of eoils and
trimmer condensers made of the material are
shown in the photo. Fig. B. Note that the in-
sulation is transparent and resembles glass!

INCLINED BAFFLE MOUNTING

A NOVEL way to mount a dynamic speaker
at the optimum incline for reproducing
high frequencies (which are quite directional in
their characteristic) was shown in an issue of
P'ractical and Amateur Wirelesa (London), re-
cently. See Fig. 3.

In console cabinets which have a grille cover-
ing the entire front of the speaker compartment
(so that cabinet resonance is not set up) the
baflie of celotex or other material on which the
speaker unit is mounted can be tilted back and
supported on strips of live rubber.

A WAVE-CHANGE SWITCH

RECENT issue of [tadio-Vente (Paris),

showed a new type of switch for all-wave
radio receivers, etc., which can be made in any
desired number of circuits and positions by
means of the correct contact dises and revolving

Please Say That You Saw It in RADIO-CRAFT
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contactors which are mounted on the 3 metallic
supports shown in the photo, Fig. C.

ENGLISH PORTABLE P.A. UNIT

HE photo at Fig. D shows an English vetsion

of an X-watt portable P.A. system which
operates from the A.C. line.

This amplifier uses a heavy-duty permanent
magnet dynamic speaker, in place of the electro-
dynamic type used in most P.A. amplitiers, and
a piezoelectric microphone.

The unit may also be operated in a car by the
addition of a rotary converter which can be
obtained. This amplifier was described in Wire-
lcas World (London), recently.

IMPROVING THE HIGH NOTES

N interesting hint for increasing the high-

frectuency radiation of a radio set appeared
in Practical and Amateur Wirelcss a short time
ago.

This consists of adding a supplementary small
free-edge cone to the regular dynamic repro-
ducer. As shown in Fig. E, this is made in the
form of a narrow frustrum, the smaller diam-
eter of which matches the voice coil. It is
cemented to the apex of the regular cone or to
the end of the voice coil, depending on the
mechanical construction of the speaker.

For those experimenters who wish to try this
kink, we would suggest that flexible cement
(known as “'speaker cement”) be used.
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Everyone In Radlo Is talkinp about the new
ALLIED catalog. It wlll pay you to send for
your coPy of the mcst complete Radio Sup-
ply Guide ¢ver published. A full.sized 136
pape cataleg completely eovering evefything
you need In radio equipment. The most eom-
plete, aecurate and thorough Guide
available today—a real directory to radio
progress. Packed with full-size gsections on
every field in radio. Up-.to-the-mlnute on new-
est deveiopments. Filled with outstandlng val-
ues. This new book is Radio’s Leading Supply
Gulde—geared to everything new fn radio,
it will still be up-to-date months from now.

All value-packed,

Not a short-lived

skimpy seascual cir-

cular  which con-

stantly needs supnlements and 13 soon diseard-

ed, Here is a solid 136 page fuxurjously printed

A ers everything in radin. gically ar-

ranged for quick reference. Features Lig new

sectlons in beautiful Rotogravure. livery page
is loaded with eutstanding new values.

AFull Sized [atalor

The new Spring and Summer ALLIED Cata.

log is full.sized in every way. Has complete
sections on every radio field. Offers you full.
sized Mstings, full-sized values oand fulier
profits.

The fullest. finest array
of new, improved 1936 radio
receivers. Modemn 10 every

detail. Modeis from 4 1o 11 tubes housed in
rich, artistic cubinets. Sets featuring the
miraculous *"Televe’' visuul tuner; perfected

metal tube sets. De Luxe ridio-phono combinu-
thons. Auto sets wsing all metal tubes. And
for the rural areas—latest 6 volt battery sets.
Alizu—excluswe—mt startling new Xarmpower
units.

An elaborale gactlon on
Tublic  Address—page alter
pake of new Sound develop-

ments. Mobile and portable systems of high

versatility to meet every need. Amplifiers sznd

complete P> A. systems ranglng in size from 4

to 50 watts. Nothing has been overlooked.

Your Sound Droblem ean be solved eusily,

thoroughly. econom’eally with ALLIED'S en-

tirely new equipment. And prices aro ex-
citingly lowl

Greatly enlarged Amateur
seclion—a diversified selee-
tion of receivers and trang.

mitters for every Hum nced. Dozens of news
est set-building kits fer the experimenter and
home-builder. Complete lines of stundurd. first
class testing  equivment for Serviceman and
laboratory. Famous brands on every page
Thousands _of reblacement Darts, zadgets, ae-
cessories. Tools. books, manuals. A truly end-
less directory to absolutely everything in radio.

Allied Radio

833 W. Jackson Blvd, Dept. D.
Chicago, 111,

Send me your FREE 1936 Spring &
Summer Catalog,
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Address
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City ..

RADIC-CRAFT

21 TECHNICIANS' DATA SERVICE

JOSEPH CALCATERRA

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 te each individual
organization represented in this department.

2. HAMMARLUND 1936 CatALoc. Contains 12
pages of specifications, illustrations and prices
on the new line of Hammarlund variable. mid-
get,  band-spread and adjustable condensers ;
trimming and padding condensers ; R.F. and L.F,
transformers, coils and coil forms; sockets,
shields, chokes and miscellaneous parts of ultra.
short-wave, short-wave and broadeast operation.

3. How 10 GET A HAMMARLUND 1936 SIHORT-
WavE MANUAL. A circular containing a list of
contents and description of the new 16-page
Hammarlund Short-Wave Manual, which con-
tains construction details, wiring diagrams, and
list of parts of 12 of the most popular short-
wave receivers of the year.

4. THE "Comdr PrO” Suour-WAVE SUPER-
HETERODYNEY. Describes the outstanding fea-
tures of the standard and erystal-type Hammar-
lund “Comet Pro” short-wave superheterodynes
designed to meet the exacting demands of pro-
fessional operators and advanced amateurs for
a 15 to 2560 meter code und phone receiver, but
which can be adapted by anyone for laboratory,
newspaper, police, airport and steamship use.

5. ELECTRAD 1936 VoLUME CONTROL AND Ri-
818ToR CATaLoG. Contains 12 pages of data on
Electrad standard and replacement volume con-
trols. Truvelt adjustable resistors, vitreous wire-
wound fixed and adjustable resistors and volt-
age dividers, precision wire-wound non inductive
resistors, center-tapped filament resistors, high-
quality attenuators, power (50- and 150-watt)
rheostats and other Electrad resistor specialties.

Radio-Craft Technicians’ Data Service
99 Hudson Street,

| New York City, N. Y. RC-636
Please send to me, without charge or
obligation, the catalog, booklets, ete.

the numbers of which I have eircled be-
low.
| 2 3 4 5

64 67 73 14
My radio connection is checked below :

) Service Man operating own business.
Service Man for manufacturer.
Service Man for jobber.

Service Man for dealer.

Service Man for servicing company.
Dealer.

Jobber.

Experimenter.

Professional Set Builder.

Amateur Set Builder.

Short Wave Work.

Licensed Amateur.

Station Operator.

Radio Engineer.

Laboratory Technieian.

Public Address Worker.
Manufacturer's Executive.

Student.

&7
%

59
76

62

o e e e e e v

am a:

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

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
I
(

Address

..... i Stateu, soeene
(Please print name and address)
Avoid delay. The catalogs and booklets
listed are now in stock and will be sent
promptly as long as the supply lasts.
Please use this coupon in ordering. The
use of a letter causes confusion and de-
lay.

City
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57. RiBRBON MICROPIIONES AND How T0 Use
Them. Describes the principles and operating
characteristics of the Amperite velocity micro-
phones. Also gives a diagram of an excellent
humless A.C. and battery-operated preamplifier.

59. Tue EvoLuTieN of TUusB TEsTING. This in-
teresting booklet, published by the Supreme In-
struments Corp.. traces the development of tube
testing equipment and gives n complete technical
description, with wiring diagram and discussion
of the technical peints involved in the design and
use of the Model 89 Supreme Radio Tester for
testing all tubes, and also paper and electrolytic
capacitors.

62. SPRAVREHRY VoLTAGE TABLES. A folder and
sample paies giving details of a new 300-page
book, containing 1,500 “Voltage Tables” cover-
ing receivers manufactured from 1927 to date,
published by Frank L. Sprayberry to simplify
radio servicing.

64. SUPREME No. 385 AUTOMATIC TESTER. A
technical bulletin giving details, circuits and
features covering this new Supreme develop-
ment designed to simplify radio servicing. in
addition to the popular features of Supreme
analyzers and tube testers it contains many
direct-reading features which eliminate wuess.
work or necessity of referring to charts or
tables.

67. PRACTICAL MECHANICS OF Rapio ServicE.
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.

73. How 70 ELIMINATE RADIO INTERFERENCE.
A handy folder which gives very complete infor-
mation on how to determine and locate the
sources of radio noise by means of the Sprague
Interference Analyzer. A deseription of the
unalyzer and method of using it is included, to-
gether with data on how to eliminate interfer-
ence of various kinds once the source is located.

T4. SPRAGUE 1936 ELECTKOLYTIO AND PAPER
CoNpENsER CaTaLOG. Gives specifications, with
list and net prices on a complete line of wet and
dry electrolytic. and paper condensers made by
the Sprague Products Co. for radio Service Men,
set builders, experimenters and engineers. In-
formation on the Sprague Capacity Indicator,
for making capacity tests on condensers and in
servicing reeeivers, i8 ineluded.

75. SrRAGUE TEL-U-llow CONDENSER GUIDE.
A valuable chart, compiled by the Sprague Prod-
ucts Co. which tells the prover types, capacity
values and voltages of condensers required in
the various circuits of radio receivers and am-
plifiers, and how to Jocate radio troubles due to
defective condensers. Includes data on condenser
caleulations.

76. FACTS YoU SuoULp KNow ApoUT CoN-
DENSERS. A folder, prepared by the Sprague
Products Co, which explains the importance of
vurious characteristies of condensers, such as
power-factor, leakage, capacily and voltage in
determining the efficiency or suitability of a
given condenser to provide maximum filtering
and safety in ¢peration.

——— R r————

THE RADIO MONTH
IN REVIEW

(Continued from page 647)

erected for the purpose.

In Russia, installations gre being made of 5
radio searchlights or beacons over the air lane
between Moscow and Vladivostok. These are in-
tended to aid fliers in fog and night flying.

Extensive plans are being made to broadeast
daily from the liner Queen Mary during her
maiden voyage to New York. A squad of tech-
nicians of the B.B.C. will install microphones at
strategic points throughgut the huge ship, from
the engine room to the crow's nest, to convey
impressions of the multifarious activities of
passengers and crew.

A rumor was received that in order to fi-
nance the expensive television experiments in
Paris, the French Post Office Department would
accept publicity or advertising. The nature of
the advertising was not mentioned.
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MAKING A BEGINNER'S 2-
TUBE MIDGET ALL-WAVE SET

(Continued from pege 631)

for MAY,

ometer which also contains a switeh and a few
small fixed resistors and condensers. Even the
filtering system requires only a small resistor
and two electrolytic condensers, both of the
latter being incorporated within a very compact
cartridge container.

Plug-in coils are used to cover the band from
17 to 560 meters.

The regeneration control and station selector
control are mounted on the front chassis wall
A short length of flexible wire is provided at
the rear for the antenna connection. The socket
for the plug-in coils is mounted on the right-
hand side by means of two small right-angle
brackets. After these parts are secured in
place. the set is well on its way to completion.

The other parts, such as grid leak and grid
condensers, clectrolytic condensers, filter resis-
tor, etc., are soldered in place during the pProcess
of wiring.

LIST OF PARTS

One Hammarlund antenna trimmer, type IBT-70.

One Hammarlund variable tuning condenser,
type SM140, C2;

One Aerovox 100-mmf, mica grid condenser, C3;

One Aerovox 500-mmf. mica condenser, C4;

One Aerovox dual-section, ecartridge-type elec-
trolytic condenser. 8 mf. each section, C5, C6;

One LR.C. metallized resistor, 1 meg., ¥-W.,
R1;

One Electrad Totentiometer, 75,000 ohms, with
switch, type 202, R2;

One LR.C. metailized resistor,
Y-W.. R3:

One 350-ohm, 50-W. resistor in line cord, R4;

One kit of 5 Hammarlund plug-in coils covering
the wavelength range of 17 to 560 meters, L1;

Two Sylvania, Radiotron, Raytheon or National
Union. type 6C5 metal tubes, V1, V2;

One metal chassis, size 3% x 3% x 1% ins. high;

Two brackets (for coil socket) ;

One 4-prong socket (for coil L1);

Two octal sockets (for the type 6C3 tubes) ;

Two knobs

One roll of hook-up wire:

Two phonie connection posts, BP1 and BP2.

10,000 ohms,

HOW CONTROLLED SOUND
AIDS A STUDENT

(Continued from page 653)

usin® 4 type 13 tubes and 1 type 89 tube. the
amplifier delivers 13 W. of power with a quality
that is amazing. The unit fits into a small
portable ease.

The use of decorated cclotex baffles also adds
a decorative touch to the ‘sound' programs.
Coombs has found that they produce a certain
psychological effect on the dancers when speakers
are exposed. The photos. Figs. A, B and C, show
how these baflles are decorated.

A demonstration of how speaker placement
gives 3-dimen-ional effects when used in con-
junetion with cither manual- or film-controlled
sound iz shown in Fig. C. Speakers in a theatre
would be placed at such an angle that the sound
waves would come to a focal point just beyond
the last row of seats. This is illustrated by the
3 pieces of string in Fig. C.

A MODERN SOUND TRUCK

(Continucd from page 631)

control panel. In the rear of this unit is the
exciter unit for the speakers and the automatie
relay.

The phonograph is an automatic record
changer (with dual speed—33 13 and 73 r.p.m.)
for playing 10 and 12 in. recordings.

The amplilier (not shown in the picture but
located below the record changer on the rack)
is a 30 W. Lafayette class B auditorium medel
unit. consisting of a 57 pentode tube directly
coupled to a 59 driver tube driving a pair of 59
tubes in class B. and a type ¥3 mercury-vapor
rectifier tube which =upplies the plate current
for the tubes. The average gain is %3 db. and the
maximum variation from 60 to 10.000 eycles is less
than 4 db. It has a power output of 23 W., with
a peak output of 32 W,

1936

T

MODEL 1200
VOLT-OHM-
MILLIAMMETER

Accuracy guaranteed .
withln 2% /

Reads D.C, 10-50-250-
500-1000 volts at 2,000
Ohms per volt; 1-10-
50-250 Milliamperes ;
1500 Ohms; 1.5 and 3
Megohms ; A.C. 10-50-
250-500-1000 volts.

DEALER PRICE

2157

(Nov;’ in ALL-METAL

Case

NO SERVICEMAN CAN
PROPERLY BE WITHOUT
THIS ONE INSTRUMENT

MODEL 1200 HAS THESE FEATURES:
@ SEPARATE A.C. AND D.C. METERS
@ TILTING FOR ACCURATE READING

@® OHMS SCALES SEPARATELY AD-
JUSTED

@ LOW LOSS SWITCH
i @® ALL METAL CASE

MODEL 1200 meets every need for measur-
ing Volts A.C. and D.C.. Milliamperes A.C.
and D.C. and Ohms. It is durable and com-
pact and built in an ALL-METAL case,

Drociri

|y e

WANTE
ADIO

ized service men this
the wind-driven battery

Winchargers,

—uwrite for your service manual today.

D 2000
SERVIC

Millions will be paid author-
year
charger that enables
I farmers to operate their radios for 50c per year. Wincharger is
new, beneficial and profitable to the service man. Each installa-
tion charge varies from $5.00 to $15.00, plus material. Tens of
thousands of these units are already in use—more being installed
every day. Get your share of this profitable business right now
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UNIVERSAL RADIO
SERVICING INSTRUMENT

PRECISION
. WITHOUT
EXTRAVAGANCE

This is one of the TRIPLETT MASTER
UNITS. Other units are:

Model 1210-A Tube Tester Dealer Nat $20.00

Model 1220-A Free Point Tester

Dealer Net ...... PR . & %
Model 1231 All-Wave Signal Gen-

erator D.C. ,.viuaennncroneonnars 26,87
Model 1232 All-Wave Signal Gea-

erator A.C. ...eiieiiiiairnenaens 26.67
Model 1204 Leatherette Carrying

Case with Demountable Cover .. 6.00

TRIPLETT MANUFACTURES

a complete line of all sizes and styles electricnl measuring instruments for radio, electrical
and general industrial purposes both standard and custom built. See them at your jobbers.
If you have an eclectrical instrument problem write to TRIPLETT.

{5 5% o o2 o0 50 58 58 s 56 05 5N A bAoA 46 4N B0 B B0 B A W B

§ TRIPLETT ELECTRICAL INSTRUMENT €O, 1
g 165 Harmon Drive, Bluffton. Ohie 1
f PMicase send me_more Inforn m on Madel 1200 T g
g Model 12lo-4 0. Model 1220.4 0. Model 1231 1
g Model 1232 [0 Model 1201 0. Please seid lew g
g e e 1
| . [ ]
1 Nawme ... g
B oAddress oeeeeeennennens H000AE0AA06606000000500A0 1
1 |
¥ty ..., BR0SA00000G00 S0PARGANND State ........ 1

L-------------------------‘

OAUTHm
E MEN™

for installing

WINCHARGER CORPORATION

MANUFACTURERS OF 32-VOLT EQUIPMENT SINCE

2702 Hawkeye Drive

1927
Sioux City, lowa
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- 0 train YOU QUICKLY
#» Good FULL-TIME
awnd SPARE-TIME Jobs i

' Get Intoa Big Pay ay Field
/ for a Big Pay Future
“Jhain in yowk Spare Jine

by PRACTICAL Shop Methods
WITHOUT LEAVING HOME

Now, Electric Institute brings—TO YOUR VERY
DOOR—practical training necessary for the rich
rewards in Electricity, Keep your present joh—
no need to leave home—now you learn ELEC-
TRICITY easily, practically — RIGHT AT
HOME—in your spare time.

Prepare for Jobs Leading to
Salaries of£ *30,°40,°50aWeek

Get into a real money making field for a big pay
future. There is no better way to succeed than to
TRAIN for work in an industry that is expanding.
New Electrical projects constantly mean more
jobs for men with practical training. Almost
every industry uses TRAINED ELECTRICAL
MEN. Or you can own and operate an clectrical
business of your own.

Opportunities to Earn Up
10 $5, $10 a Week or More
While Training

With this amazingly casy, fascinating method of
HOME SHOP TRAINING it is possible to start
EARNING MONEY almost at once. Do not con-
fuse E. 1. Traiming with dry, theoretical text
book courses. Elcciric Institute tells you exactly
WHAT to do— THEN YOU DO the ACTUAL
JOBS with ELECTRICAL EQUIPMENT and
APPARATUS which comes with your training
at no extra cost.

Become a TRAINED man without leaving home
or your present job—then he ready to step into
a REAL ELECTRICAL JOB.

Money Back If Not Satistied

You must be satisfied. I give you an agreement
to return every cent you pay on tuition if, alter
completing my training. you are not satisfied in
€every way with my instruction, equipment or
other services given you.

With my training. my graduates receive life time
consullanon service, employment service and
many other features to help themn succeed n
Electricity.

Electric Institute is ready to show vou the way in
the great, growing field of ELECTRICITY —where |§
trained men are ALWAYS NEEDED. Mail coupon g
TODAY —for big. frec book of facts about this [
revolutionary Practical Home Shop Training and
the tremendous opportunities in ELECTRICITY.

DIESEL ELECTRIC POWER, RADIO
and REFRIGERATION
Take advantage of the oppor- E

o

tumitics awaiting trained men in
these and many other hmuclles
of l:l(-c(ncuy with ELECTRIC
INSTITUTE practical training. .
Mail coupon for com, lclc (acts
about ELECTRIC .
TUTE — it way be nh; tum- l ]
ing point in your life. .

u.w, l’e(ersen. President
Electric Institute, Inc., Dept. 156E.
5810 Addison St., C}licngo, .

Send Free Book with al!l facts about E. 1. lHome
Shop Training.
P I T TR R R—— PA— MAgeopad
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HOW DO WE HEAR?

(Continued from page 649)
down into the back of the mouth. The purpose
of this tube is to equalize the atmospherie pres-
sure on both sides of the eardrum so that it
will maintain a natural tension,

THE "INNER EAR"

The inner ear consists of a eavity or labyrinth
surrounded by a solid bene wall. There are two
distinet sets of organs in this inner ear; the
first part is of a soft, membranous type. out
of which project three 'semi-circular canals”
or tubes; these control the maintenance of equi-
librium (balance) and take no part whatever
in the mechanics of hearing.

The other part, sometimes referred to as the
“bony labyrinth,” is the cochlea {or snail-shell),
It is in this organ that the vibratory energy of
sound i3 finally expended in the process of con-
veying the impression of sound to the brain.

CONVERTING SOUND WAVES
INTO NERVE IMPULSES

In order to fully understand how sound waves
are converted into sournd impressions in the
brain, jt is necessary to study this cechlea in
deta;jl.

This organ comprises three parallel canals
(see Fig. 2.}, namely: the scala vestilula, here-
after referred to us B; the eanal of cochlea
(A), and the scala tympani (C). This group
of parallel canals is coiled approximately 2%
times, assuming a shape similar to that of a
snail's shell. (See Fig. 5A.) If you ean picture
three conically-shaped rubler tubes, all held
firmly at the base and coiled 23; times into the
shape of a pyramid, you will bave a pretty good
picture (Fig. 513) of the cochlea.

The lower end of canal B is in close proximity
to the oval window. The lower end of canal C
terminates in the “round window” (whieh is
another opening) between the inner ear and the
middle ear, covered over by a flexible membrane.
The canal of eochlea (A) is a “blind alley”
between the other two, with no openings at
either end. Canals B and C ioin each other at
the apex through a hole known as the helicotrema.

The entire inner ear is filled with a fluid which
is free to surge forward and backward from the
oval window, up through eanal B, through the
helicotrema. down canal C. and finally to the
round window with its flexible membrane, The
fluid in eanal A, the canal of cochiea, re-
ceives its vibratory motion through Reigssner’s
membrane expliained below. It i in this chamber
—the canal of cochlca—that the actual wave
motions of sound make “contact” with a complex
maze of nerves, thua producing nerve impulses
that result in the gensation of sound.

Canals A and B are separated throughout their
entire length by a very thin flexible membrane
{ Reissner's membrane) which readily passes any
sound wave; so that, from a dynamic point of
view. these two canals may be considered as a
single chamber. In further discussion we shall
refer to this comhination chamber as canal AR.

Canal AB then, is separated from canal C along
its entire length hy a fibrous eclastic membriane
knewn as the basilar membrane. On one side of
this membrane (the side facing canal AB) is
the complex organ of Corti, which contuins the
nerve terminals in the form of numerous sensi-
tive structures known as ‘“‘rods.” It is estimated
that there is a total of more than 21.000 such
rods along the entire 31-millimeter (1.22 ins.)
length of this hasillar membrane.

At the end uof each rod there is a hair cell
from which project into the liquid of the cochle
canal 12 to 15 hairy cilic (a hair-like fringe or
process possessing vibratory movement). Lyiny
loosely over these hair cells but in intimate con-
tact with them and the rods. is anotker soft
membrane known as the tectorial membrane. The
detnils of this pertton of the cochfea are maide
clearer in the greatly magnified cross-section of
the two membranes illustrated in Fig. 3.

Now this baslar membrane is a wonderful
accomplishment of nature: its elastic texture is
of such a construction biologically. that different
areas. from bottom to top, respond or vibrate
at different frequencies.

A relatively large portion of the membrane,
near the apex, responds to the lower frequencies
of the audio spectrum. As we go down the
memhrane it gradually responds to the middle
and higher frequencies until, at the very base.
a very liny portion responds to the extremely
high audio freiuencies.

Please Say That You Saw It in RaD10-CRAFT
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However, the clasticity of the basilar meme
tirane is not alone responsible for the differentia~
tion of frequencies. In this function it is aided
by the varying mass or weight of the liquid at
various freduencies.

HOW FREQUENCY
RESPONSE IS ATTAINED

Thus, for a low-frequency note, (about 20 or
30 cycles) the vibrations start at the bottom of
canal AB and rise until they hit that portion of
the membrane near the apex which is naturally
resonant to that frequency. In effect, however,
at this low note the entire column of liguid is
moved up bodily; and therefore the mass of the
liquid at the area of the membrane which is
resonant to that note is relatively high. This ex-
plains very nicely why the low frequencies are
“detected’” at the upper end of the hasilar mem=
brane: since it reuquires comparatively. great
mass and low clasticity to create a low-frequency
sound {witness the size of the cello and the low
elasticity of its strings). The sensitive rods and
hair cilia attached to that area would then send
their “nervous discharges” to the brain at regu-
lar intervals depending upon the time and in-
tensity of the note.

A 1,000-cycle noie, on the other hand, would
travel about half the distance up the canal be-
fore it reached a portion of the membrane with
a natural period of 1,000 cycles. The mass of
the column of liquid, which the 1,000-cyele note
"pushes’’ ahead of it, is not so great nor is
the area of the membrane which responds to this
frequency so large; all of which, added together,
gives us a suitable medium for the detection of a
1,000-cyele note. The rest is simple. The sensitive
rods and hairy eilie, which are attached to the
stimulated portion of the membrane. send
“nervous discharges” at regular intervals (de-
pending upon the time and intensity of the note)
to the brain; there to give the impression of a
1,000-cycle sound. (The vibration of the mem-
brane is communicated to the liquid in canal C
and finally dissipated in the elasticity of the
diuphragm stretched aecross the oval window.)
Figure 4 jllustrates diagrimmatically, the char-
acteristic frequency regions on the basilar mem-
brane.

{Part II will conclude this description, with a
complete synopsis of the mechanism of hearing.
—Fditor)

{The writer is indchted to Bell Telephone Labs,
Ine.. and to Western Electric Co.. for courtesies
extended in the preparation of this article.)

Fig. 5A, below, shows a cut: -away view of the
ear. Nofe how the sound waves, impinging on the
eardrum, are transmitted by the three bones in
the middle ear to the liquid of the inner ear.
Fig. 5B shows, diagrammatically, the positions of
the cochlaa canals. It will be noticed that canals

A and B are inter-connected, while canal C is closed
at both ends.

CANALS BanDC
CONNECT THROUGH

THE
HELICOTREMA

CANAL
8

CANAL
A
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HOW TO MERCHANDISE
P.A. EQUIPMENT

(Continued from page 651)
a stlump, or when a “business booster” 18 needed.

The possibilities for the sale of P.A. equip-
ment are becoming greater every day, and seem
to be limited only by the imagination of the
particular individual looking for prospective
business. Not only are there plenty of prospects,
but when vou are trying to sell them sound
equipment you are showing them how they can
increase their revenue by one means or another.
You are talking cold husiness facts to close your
sale. which, believe me, is a big wedge as com-
pared to selling a radio set or other luxury—
usually, with a trade-in angle.

Now s to prospects; the old adage frequently
used among advertising sales organizations that
"the more you tell the more you sell,” is equally
applicable to P.A. sales.

The National Cash Register Co., at one of
their sales meetings in Dayton., presented each
one of their salesmen with a door knob and a
membership card in the “Door Kneb Iullers
Club.”” The membership card in the club stated
that the more door knobs pulled, the more sales
over a period of time.

It ulso behooves the P.A. sales organization to
get out on the street as much as possible, and
to lose no opportunity to identify themselves
with all that pertains to sound installations.

An interesting example in Green Bay, Wis-
consin, recently came to our attention. An
automobile dealer was suffering from an over-
dose of used cars. It was decided to put on a
campaign directed toward disposal as quickly
as possible of the merchandise that had proven
so distressing in a financial way. A beauty con-
test was arranged- Through the medium of
mobile P.A. equipment and the newspapers,
this contest was brought to the attention of
Mr. John Public.

In order to more effectively handle the crowds
incidental to the show, a complete P.A. system
was set up in the used-car lot where the con-
test was held. The results obtained—due to the
completeness of the arrangements, and the use
of a P.A. system large enough to adequately
handle the crowds—were so gratifying to the
dealer in question that he practically cleaned
out his stock of used cars.

We have another field that is opening up, and
one that has scarcely been scratched: that is,
installation of hearing aids in theatres, churches
(as illustrated) and other public places.

Rupert Hughes once submitted a statement
that over 10 per cent of the people in the
United States were afflicted in some degree or
other with the handicap of impaired hearing;
consequently, the sale of amplification equip-
ment which will ameliorate this condition in
even small measure, is not only remunerative,
but constitutes a real public service, as well.

CALL SYSTEMS

Another avenue of sales that has scarcely been
opened is factory and warchouse call systems.
For the progressive factory, the installation of
the call system mecans greatly improved organ-
ization efficiency, and because of this, increased
efficiency and more complete contact with the
personnel—and therefore material reduction in
the number of trunk lines necessary to conduct
business.

In the early days of radio, the practice of
building sets was indeed a large part of radio
activity. With the improvement of tubes, conse-
quent cireuit complications and the general de-
mand for better-performing equipment this
practice has proven to be unsound economically
and today it is seldom indulged in (except as
more or less of a pastime—and an avocation is
something to which no successful radio organ-
ization can devote any time).

This erticle has been prepared from data sup-
ptied by courtesy of The Webster Company.

for MAY,

WHEN AND HOW TO USE
THE VOLUME EXPANDER

(Continued from page 652)
remote cut-off (variable-mu) control-grid (G1),
of the 6L7, (Fig. 2). The signal volume level
on the grid Gl is controlled by means of poten-
tiometer R1. The same signal is also applied te
the control-grid of the 6C5 triode amplifying
tube at the same time, and at some point in the
circuit before R1, thus making the signal level

1936

on the control.grid of the 6C5 independent of
the signal level on the control-grid (Gl) of the
6L7. Potentiometer R2 then functions as the
“expansion control” and should be placed at
some point on the control panel where it can
be readily adjusted.

The sighal voltage developed due to amplifica-
tion in the 6C5 is then rectified by the 6H6. This
rectitied voltage is fed to the sharp cut-off grid
(G3) of the 617 by means of resistor R4 and
condenser 31. Note that resistor R4 connects to
the positive side of the rectifier output circuit.

As G3 is in the electron stream between Gl
and the plate, any variation in the grid poten-
tial on G3 will affect the mutual conductance
of the tube and will cause an increase or de-
crease in the voltage amplification, depending
on the voltage supplied to G3, In normal opera-
tion, G3 is operated at a high negative bius
(minus 10 V.) with the result that the mutual
conductance of the tube is left at 50 micromhos.
Under these conditions, the signal applied to G1,
and with R2 cutting the 6C5 out of the circuit,
there will be no rectitied voltage appearing across
the diode load of the 6H6, with the result that
the normal negative 10 V. bias on G3 will be
effective and the gain will be low—roughly:

Gm x R2_ 50 x 100,000
1,000,000 1,000,000

However, let the arm of the potentiometer R2
be advanced so that the signal is amplified by
the 6C5 and rectified by the 6H6. Then a voltage
will develop across the diode load that will buck
the minus 10 V. bias applied to G3, thus re-
ducing the etTective negative bias voltage on G3
to minus 3 or 4 V. With this decrease in the
negative bias, there will be an increase in the
mutual conductance. Therefore, the voltage am.
plification of the stage (GL7) will increase.

_ Gm x R2 _ 350 x 100,000
~ 1,000,000 1,000,000

In practice, the increase in amblification will
be nearly proportional to the voltage reetitied
by the diode.

It is recommended that (a) a 0 to 1 ma.
milliammeter be included at the point marked X"
in the plate circuit of the 6L7 tube and (b) the
initial hias on G3 be adjusted (by means of R3)
for that particular tube, so that the plate cur-
rent is approximately .15-ma.

Another important consideration is the am-
plitude of the voltage supplied to the input of
the 6L7. It must be rememhered that the 6L7
(G1) grid has a remote cut-off characteristic and
if distortion is to be avoided, the maximum signal
input should be kept as low as possible.

Voltage Gain =

Voltage Gain

"TIME CONSTANT' AND FIDELITY

Resistor R4 and condenser C not only serve
as a coupling means between the positive point
of the diode load resistor to the sharp cut-off
grid of the 6L7 (G3), but also serve as a '‘time-
constant control.” It is found that speech is far
from satisfactory if the time constant is too
short, and if the time constant is too long, there
will be nn objectionable lag which should be
avoided. For general purposes in speech and
musie, it is generally considered that a time con-
stunt of .25- to 0.5-second will be quite satis-
factory. However, if it is desired to change the
time constant, then R4 could consist of a 0.5
meg. resistor and a 1. meg. potentiometer con-
nected in series’ and varied manually so that
proper timing could be obtained between .25-
and 1.5 seconds.

CIRCUIT OF EXPANDER

In Fig. 3, is a complete circuit diagram of a
modern phonograph amplifier, including volume
expander. in a combination utilizing both metal
and glass tubes, which is capable of delivering
very high-quality output at volume levels that
are nmore than satisfactory for home use.

The output of the 6L7 is resistance-capacity
coupled to a triode-connected 6J7. This tube
is transformer-coupled to a pair of 6B5s with
the primary of the A. F. transformer {A.F.T.)
parallel-fed. The plate load of the 6B5 sheuld be
10,000 ohms plate-to-plate. This amplifier is
capable of giving a power output of better than
15 W. with a very low percentage of over-all
harmonic distortion.

As stated in the opening paragraph, velume
expanders add new enjoyment to phonograph
record teproduction. Why not try it for your-
self and et a real thrill!

Please Say That You Saw It in RaDI0O-CRAFT
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SYLVANIA

ANNOUNGCES . .
oW TECHy,
S uanoan ¢

BIGGER . . . BETTER . . . MORE
COMPLETE IN EVERY DETAIL. NO
WIDE AWAKE RADIO MAN WILL
WANT TO BE WITHOUT IT!

@® It’s half again as big as the old one. A
new index. New appendix. It’s improved in
a dozen different ways. Here are a few of the
subjects covered by this valuable book:

1. A 509 increase in contents.

2. 141 tube types will be listed with important
circuit application information given on each
type.

3. Characteristics on all types will be the very
latest. In other words, our book will be up to
date including all the standard types of metal
tubes.

4. A section on circuits has been increased to in-
clude 13 typical radio receiver and amplifier cir-
cuits which show prover use of the most popular
types of tubes now being employed.

5. Curve data on ballast tubes for battery sets.

6. The convenient pocket size has been retained
in spite of the large increase in material.

Send 13c¢ for this new Technical Manual nowl
It will mean cash in your pocket.

Hygrade Sylvania Corporation, makers
of Sylvania Radio Tubes and Hygrade
Lamps. Factories at Emporium, Pa.,
Salem, Mass., and St. Mary’s, Pa.

SYLVANIA

r-------------------------1

1 Hygrade Sylvania Corporation RC-56 0
! Emporium, Pa. 1
B Please send me the new Sylvania Techaleal Manual. :
:I enclose 15c in stamps. H
[ ] ]
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THE NEW
1938

CENTRALAB
VOLUME CONTROL
GUIDE

is off the press—more listings—way
ahead—and up to the minute including
1935 data never before shown. All list-
ings “checked and double checked” and
will be found extremely accurate. Keep
abreast with this new
Guide—and keep abreast
with CENTRALAB Vol-
ume Controls and Fixed
Resistors for ALL re-
placement jobs. Get a
FREE copy from your
jobber.

NEW! Up-to-the-minute!

ey Vo Seviar Her
ahould Bea mesmber of the
h:-r\..u_‘;mﬁd.ﬁwhﬂ-

MILWAUKEE wis.
RADIOHMS SUPPRESSORS
FIXED RESISTORS
WAVE CHANGE SWITCHES

Q@onsider First!
The “SUPER-PRO”

Amateur-Professional Receiver

HE finest receiver ever to bear the IMam-

mariund name—the receiver that out-per-
forms all preceding standards of sensitivity,
selgetivity and tonc.

Write Dept. RC-5 for Complete Details

HAMMARLUND MANUFACTURING CO.,
424-438 W, 33rd St.. New York.

.:I:'_n - Barmn Radior
ammariund

=L
PRODUCTS

PA.

FOR EVERY PURPOS!
Rell Public Address Systems

lead the “"parade.” They're more efficlent—portable

—stmPle to operate . . . . and compared 1o their
high quality are surprisingly economical. With
outputs from 5 to 30 watts there’s a model for

every job.
i You ¢an *"cash-in”* on the growing

demand for P. A, Equipment—on

cither sales or rentals—with Bell

Systems. Start now to Eel your
share of this business.

BELL SOUND SYSTEMS [Inc.
6141 Eost Geoedale 5t
COLUMBLUE, OHIO

RADIO-CRAFT

DECIBEL LEVEL VS. DECIBEL
GAIN

{Continued from page G54)
| THE "ZERO LEVEL"

Sound and noise levels are usually expressed
in decibels and not in watts, therefore, a ref-
erence level of zero decibels must be set. For
convenience, engineers have arbitarily taken the
output of a common-battery telephone trans-
mitter (when spoken into with a loud voice) as
zero level. This equals 0.01-watt or 10 milli-
watts. The output of a standard transmitter,
used by telephone engineers is also 10 milliwatts.
Thus in telephone work zero level has been

set at 10 milliwatts, but in radic work it
will be noticed that the articles in the past
have always mentioned the reference level

and is not universally standard. The tendency
among radio engineers is to refer the system to
a zero level of 0.006-watt or & milliwatts and
throughout this article all levels will be with
respect to 6 milliwatts. It is of very little im-
portance whether the level is 10 or 6 milliwatts
as long as one or the other is taken as standard!

By using 6 milliwatts as zero level, amplifiers
may be rated at an energy level of a certain
number of decibels. This is desirable because the
ear responds to sound in a logarithmic manner.
This can be illustrated by the following example.
If an amplifier delivers 6 watts output it has
a level of :

or db.=10 Jog 1,000 or db.=30.

]
db.=10 log
0.008

Now, if the output is doubled, the ear will
notice an increase in volume but not twice as
great as the 6 watts output because the ear
will respond as the increase in decihels and not
as the increase in watts output. Thus,

12

db.=10 log or db.=10 log 2,000 or db.—=33.0
The ear did not detect the increased volume in a
direct ratio, but as the logarithm of the ratio.
Therefore, if this zero reference level were not
used, the amplifier control set at 30 db. gain
would not give any indication of the volume of
the output unless the input were known. With
the control marked in decibels above zero level,
the 30 db. setting would indicate an ocutput of
12 watts.

A commercial amplifier rated at 26 watts out-
put has an energy level, at full output, expressed
in decibels equal to:

or db.=10 jog 4,333 or db.—
0.006
10 x 3.64 or 36.4 db.
Now it is stated in the catalog that this amplifier
has a gain of 96.4 db. Where do the extra 60
decibels come from? The answer to this question
will become evident after the microphone output
has been considered.

ALLOWANCE FOR MIKE "LEVEL"

Different types of microphones have different
energy output levels, but most commercial-type
carbon-button microphones give an encrgy level
of —50 to —R0 db. When the speaker (source of
sound) is near the mike, a good average is
the —60 db. level. The mike, therefore, lowers
the energy level that it receives and it is the
function of the amplifier to raise the voice level
from —60 db. back to zero level and still higher
in order to have appreciable output at the loud-
speaker. After the sound has passed through the
mike, it is at a very low level and has very little
energy. The actual power impressed on the am-
plifier input. after passing through the mike,
can be found as follows: —60 — 10 log R ; where
R is the ratio of mike output to mike input.
and here it is assumed that zero level is im-
pressed upon the mike. 40.0000—100=10 log R or
4.0000—10-—log R or

Wo

R=0.000001—

. Therefore Wo=0.006-micro-
0.006
watt,

Thus the input of zero level to the mike is
lowered to —60 db. in passing through the mike
and the power that the amplifier begins with is
very small. The entire ®ain is therefore 96.4 db.
as the amplifier ends up with a 386.4 db. level,
In amplification work it is desirable to know
what level above zero the amplifier will raise the
sound of the speaker’s voice, and. therefore, the
maximum reading on the control should be
36.4 db, and not 96.4 db. A high-gain amplifier

Please Say That You Saw It in RADIO-CRAFT
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when used with a very poor mike may give but
little amplification. For example, suppose the
mike had a loss of 76.4 db. This would leave a
gain of 20 db. above zero. The output would be
far below the rated 26 watts and would be
equil to:

Wo

20=10 log R or 2.0000=log R or R—100—

0.006
or the output Wo equals 0.6-watt. After all, the
deeibel gain is not so important. It is the decibel
lcvel above zere that counts. It is well to point
out here that there is a limit to the over-all gain
that an amplifier may have, as explained in
Radio-Craft July 1935, page 10.

The energy reauired to operate the amplifier
is 90 watts, while the output is but 26 watts.
The efficiency is therefore

26
—— x 100=28.8 per cent.
90
This may be expressed in decibels as would be
done if used in connection with telephone work.
9
db.=10 Jog —— or db.—10 log 0.288 or db.—=
90
10 x (9.4594—10) or db.=94.4594—100 or db.=
—5.54, which represents a loss.

The accompanying, Table I lists the efficiency
for certain decibel gains or losses. The table's
use can be demonstrated by means of the follow-
ing examples. It is well to point out that the
table may be used for any value of decibel gain.
Suppose the efficiency at 15 db. gain is to be
found. Fiftcen decibels equal 10 db. plus 5 db.
but the resulting efficiency is the product of the
efficiencies at 10 db. and 5 db. A 15 db. gain
gives an efficiency of 10 x 3.16 =31.6 or 3,160
per cent.

A DB. GAIN IN—DOLLARS!

Let us now use this 15 db. gain in a problem.
A man starts out with $2 and at the end of two
weeks he has a 15 db. gain which is an efficiency
of 3,160 per cent. Therefore, at the end of two
weeks the man has $63.20. The man’s son also
has a decibel gain of 15 at the end of twe weeks
but he started with 50 cents. His efficiency is
also 3,160 per cent but instead of having $63.20,
like his father, the boy has only $15.80. Again
it is seen that the db. gain is not as important
as the db. level above a certain reference point.
Suppose the reference point chosen by the two
is $5.00, and this is zero db. level. The man at
the end of 2 wecks. has a level of :

63.20

db.=10 log or db.=10 x 1.004 or 10.0 db.

The boy has a db. level of ;
15.80

db.=10 log or db.=10 x 0.4997 or 4.99 db.

5
level which shall be called a 5 db. level.

With the level above, as the reference point, it
is at once cvident that the fafther has more
money than his son. Both still have the same gain,
however. In this case the man began with 3 —5
db. level and finished with 10 db., a gain of 15.
The boy began with a —10 db. level and ended
with a 5 db. level which is also a 15 db. gain.

TABLE I
Per cent off. for Number of Pcr cent cff. for
a db. gain Decibels a db. loss
100 0 100
112 1% 191
126 1 T9.4
158 2 63.1
200 3 50.1
251 4 38.8
316 b 31.6
398 [ 25.1
501 7 20.0
631 8 15.8
794 9 12,6
1,000 10 10.0
10,000 20 1.0
100,000 30 0.1
1,000,000 40 0.01
10,000,000 50 0.001
R —

FREE 20-PAGE WINGHARGER MANUAL

Due to the rapidly increasing interest in wind-
driven generators for all types of service a dee

tailed instruction book by the Wincharger Corp.
has been prepared for radio dealers and Service
Men. Ask for Publication No. 98é.
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THE TREND OF
PUBLIC ADDRESS

(Continued from page 648)

City. In this triumph of sound engineers, sound
apparatius was used to reproduce pipe-organ
music (originating in another part of the city,
and transmitted to the Terminal by special-
ly balanced lines}.

Previous attempts to pump sufficient sound
energy from an actual organ into the vast struc-
ture of the New York Central Railroad were
quite unsuccessful, due to the peculiar acoustics
of the building, The new installation overcame
the acoustic difficulties by judicious placement of
the reproducers. Organ tones are now heard with
adequate volume and remarkable fidelity—even
including the deep pedal notes down to 30 cycles.

Another and more practical use of super-power
is illustrated on the cover of this issue of Radio-
Craft. Here we see n lifesaver instructing a per-
son outside the lifelines and apparently in diffi-
culties, as to “what to do until the lifesaving
boat arrives.” Through the use of an ultra-high
power P.A. amplifier and weatherproof, heavy-
duty directional trumpet reproducer system he
is able to overcome the din of breakers, etc.. and
cut through to the consciousness of panic-stricken

individuals to make them realize that help is|

near.

There are a great many more possible uses for
audio systems operating at power output levels
far beyond cur present average ranges, but time
is required in which to develop them. There is,
for instance, the '‘voice from the sky,” or air-
plane P.A. One such system in use by England's
Royal Air Force, for use in quelling riots, and for
addressing native tribes, etc.

HIGH-FIDELITY RECORDED SOUND

The newest "trick,’” that of using ultra-violet
light instead of ordinary light, as described else-
where in this issue has nearly doubled the fre-
quency range that may be handled by sound film.

Finally, ncw circuits and means have been
developed for restoring the volume level, which
in recording must be made disproportionate
across the frequency range. and which must be
varied to allow for extremes of level during ren-
dition by the original sound source (an orchestra.
ete.). In general, these are known as “volume
expanders,” and make a “daylight and darkness”
difference in the acoustical beauty of the repro-
duction.

“Wired audio” is one of the immediate outlets
for such high-quality records of good music. ete.,
as described elsewhere in this issue of Radio-
Craft. Clubs, hotels, restaurants and fine homes
are in the market for equipment of this nature.

As an example, if a phonograph of the “auto-
matic record changer” type is used it will be
observed that not all those in the regular run
of “electrically recorded” phonopraph records

can be used. For instance, not all recerds are |

similarly recorded as to volume level. Conse-
quently, when the automatic record changer
brings a new record into operation, the volume
expander may cause the asound to be reproduced
at far above normal volume—or far below, as
the case may be—and thus require the services
of an attendant to maintain normal volume.

One means for overcoming this condition would
be te use some sort of ‘“pilot track™ on each
record which would serve to start all records at
a particular reference level.

A discussion of sound equipment and in-
stallations would be quite incomplete without
mention of mobile P.A.—sound on wheels, in
the air, ete.

Sound trucks are the P.A. man's attempt to
“bring the mountain to Mohammed,’” and how
suecessfully this can be accomplished is illustrated
in the view here shown of the combined manu-
facturing-vending sound truck of an ice cream
merchant.

Traveling from park to park in this fashion
during the summer has cnabled one ex-Service
Man to beat hard times; in fact, he now employs
4 regular-salaried men operating daily and
nightly!

CONCLUSION

Appearance. Modern sound equipment is hardly
to be compared in appearance with the ap-
paratus of a few years ago. The “talk-back"”
equipment housing shown clsewhere in this

{Continued on page 684)
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THE TREND OF
PUBLIC ADDRESS

(Continued from page 683)

issue for instance shows just what can be
done to beautify such apparatus by giving it the
modernistic touch,

The “Talk-Back P.A. System. In conclusion
the author wishes to eall to the particular atten-
tion of sound specialists a development which
bids fair te introduce a new technique in the
installation, maintenance and service of sound
systems. We refer to the new ‘‘talk-back” idea
illustrated clsewhere in this issue. in connection
with a commercially-available installation; and
previously illustrated in the April issue of Radio-
Craft, in discussing a new prison sound in-
stallation.

| i—

A.C.-D.C. SOUND RECORD-
ING AMPLIFIER DESIGN

{Continued from page 653)

although filter condensers may have one common
lead.

Another departure from standard practice is
the uze of four 4% tubes in the output stage.

If 48s of the skiclded cathode type are used.
no extra precautions need to be taken to balance
out ham. and no necessity exists for extra care
in matching them.

A third important fact: Do not be afraid to
use plenty of filter and isolating condensers. Be-
cause of the low voltage it is not possible to
use high-resistance values in the isolation of the
various stages. Therefore it is necessary to use
large capacities, if high gain with low hum is to
be achieved.

In the first stage of the amplifier (if a pentode-
type tube is used, such as the 6J7) the isolating
resistor should be from 40.000 to 75.000 ohms,
while the condensers should be at least 16 mf.
The second stage wilt depend a lot upon the type
of tube used (the writer prefers 6F5s in both
the 2nd and 3rd stages).

Now for the 4th stage {and contrary to a lot
of beliefs} this stage may cause You as much
trouble as the 1st stage. This is due first to the
fact that the output of the lst 3 stages may be
s0 great as to overload the contral-grid of this
tube; 2nd. to the fact that coupling may take
place between this stage and the 1lst, 2nd or 3rd
stage, causing degeneration at the higher fre-
quencies. The writer encountered motor-boating
in the amplifier. due to this coubling. where the
beat note vecurred about once every 1'% seconds.
At this frequency it was not audible to the ear.
but the moment a signal was applied it made
“hash” of the signal. Therefore, the 4th stuge
was isolated with a 20,000-ohm resistor and a
10-mf. condenser. In the 5th stage, no iselatinn
eother than that furnished by push-pull tubes
was used. This combination gave an output of
11.3 W. with an acluel harmonic distortion of
8.7 per cent.

Using the ordinary way of rating the distortion
content of amplifiers this would have showed
leas than 2 per cent distortion on this amplifier,
however the check was made up to and including
the 11th harmoniec.

This article has heen preparcd from data sup-
plicd by eourtcay of Dencose, Inc.

for MAY, 1936

The rear view of the receiver unit.

INTRODUCING "WIRED
AUDIO™ ENTERTAINMENT

{Continued from page 633)
wire services. As fast as they are received, they
are sent out by the news announcers,

(2) On especially interesting news items, the
news is dramatized by a trained cast which pre-
sents the story in such a vivid manner that
listeners actually feel that they are hearing the
actual event taking place.

Each of the 12 studios is cquipped with =a
studio. control room. high-fidelity phonograph
ecquipment. amplifiers, monitors, teletype and
ticker news recorders, sound cffects equipment
and a complete staff of announcers, technicians
and artists who take part in dramatizations.

The frequency range of the amplifiers ag well
as the telephone lines which distrihute the pro-
grams are halanced fiat from 50 to 5,000 cycles
with a gradual tapering off to 2.000 cycles.

Since the entire system of program distribu-
tion is accomplished at audio freauencies. the
teceivers supplied to subscribers are quite simple,
and consist merely of small cabinets in which
are mounted A.F. amplifiers, speakers and
velume controls,

The amplifier sections of these reccivers operate
on either A.C. or D.C. Four type 2575 tnbes are
used. two in parallel as rectifiers and two 43s in
push-pull. The maximum signal strength is fixed
so that it never exceeds 30 db. This is done
because signals of greater strength would intro-
duce cross-talk or interference from the tele-
phone lines on which the programs are carried.

PROGRAM DISTRIBUTION

To give some idea of the complexity of the
distribution system required to send programs
to all parts of a city. the bloek layout in Fig. 1
is given. This shows in detail the parts which
make up the New York system. First, there is
the studio with its preamplifier, microphones
and other equipment, mentioncd before. This is
fed to the Lackawanna telephone exchange.
where a speeial power amplifier for use only
on this entertainment system is located. From
this amplifier, the signals are distributed over
balanced telephone lines to the subseribers, in
that part of the City.

In addition. the output of the Lackawanna am-
plifier is fed onto telephone lines directly to the
Yonkers and Hreokiyn exchanges where addi-
tional amplifiers bring the sound level up to the
required point for distribution to the subscribers
in those sections of the city.

The circuit diagram of the complete amplifier showing hum freatment.
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NEW—HUM-FREE TRANS-
FORMERS AND CHOKES!

{Continued from page 659)

written about hum, very little thought or de-
scription has been fiven to methods of reducing
or of restraining the troublesome magnetic ine
terference at its very point of origin. Truly,
successful recourse was often taken to building
a separate power pack and placing it far from
the rest of the A.F., LF. or R.F. systems. But
such procedure was not always very practicable
and is hardly necessary, today.

HUM FROM A FILTER CHOKE

Whenever inductive hum is encountered in an
amplifier, the blame is often erroncously put
solely upon the power transformer instead of on
a filter choke, because the common conception
is that the total strength of the magnetic field
alone is the basis of comparison. The truth is
that other factors are at times much more
important.

Inductive hum is due mainly to the “leakage
flux" which represents the magnetic lines pro-
duced by a filter choke. a power transformer,
phono. motor, cte.. which, instead of being con-
centrated completely within the unit under ques-
tion is permitted to escape from it and to roam
about, thus causing inductive interference. Thus
the simple conclusion is reached that it is but
necessary to “‘concentrate” or to reduce the total
magnetic flux by means of one or more of the
several methods outlined below, in order to
minimize or to eliminate hum pick.up:

The main flux, simultanecusly with the leakage
flux, may be reduced simply by enlarging the
core or by inereasing the number of turns.

In Fig. 1, which may represent either a choke
or a power transformer, although this construc-
tion is seldom used any more for power trans-
formers. all the magnetic flux represented by
dotted lines travels essentially through one rela-
tively large area (A1), while in Fig. 2 only
half the flux (magnetic lines) travels through
the same area (A2). In the second case. there
are two areas (A2 and A3) through which the
total flux travels, but they are much smaller
and more ‘‘concentrated.’” Therefore, a power
transformer or filter choke will induce much
less hum if the construction shown in Fig. 2 i3
employed than if Fig. 1 construction is used.

Another way of looking at it is this: The
magnetic lines like electric currents or like the
flow of water are always choosing the path of
least resistance. Thus if any object such as an
A.F. transformer or a casting is brought near
the flux lines 2 they will concentrate within that
object s offering less resistance to their flow
than air, as shown in Fig. 3B.

HUM-FREE CONSTRUCTION

A filter choke, a power transformer, an A.F.
choke, etc.. can also be built in such a way that
they have a negligible external radiating field.
This is accomplished by splitting up the unit
in two and mounting each half onto one leg
of the core, as illustrated in Fig. 4.

Thus for every set of magnetic lines traveling
in a certain direction produced by one of the
coils there is a similar set of magnetic lines,
generated by the other coil. traveling in the
opposite direction. Thus the magnetic lines will
balance each other out wherever they meet, and
there will be absolutely no magnetic field set up
along the plane S-S and in all other points the
magnetic field is much smaller than if a stand-
type (ordinary) power transformer or choke
were employed.

It might be worthwhile to mention here that
this type of dual coil construction lowers the
D.C. resistance of a given inductance; in a
choke ecoil this is very often a most desirable
feature.

Figure 5 illustrates a construction that is still
more effective as the leakage fluxes here have
been still further reduced. besides having the ad-
vantages of the humbucking arrangement. How-
ever, this procedure is seldom employed asg it
proves too costly and the additional advantages
are therefore not warranted.

Leakage flux can be further concentrated and
kept within a short distance from the unit itself
by placing it within a housing that offers a low
reluctance (resistance to the magnetic lines)
such as a high-permeability alloy casting. This
type of casting is far more effective than

1936

ordinary cast iron. Such a casting need not
necessarily have more than 5 sides as the addi-
tion of a cover to form the 6th side adds very
little to the total shielding effect of the castings
and is relatively too expensive to warrant having
dies made for this specia! bottom plate.

The best solution then will be a transformer
or a choke, ete., having (a) the smallest
mechanieal dimensions, (b) the hum-hucking
construction, (C) a core operated at a low flux
density, and (d) a housing of high-permeability
cast alloy.

This article has been prepared from data sup-
plicd by courtesy of Aalloy Transformer Co., Inc,

R —

HOW TO MAKE YOUR OWN
TRANSFORMERS AND
CHOKES

(Continued from page 638)
a low value, (In the case of the transformer
specifications given in Fig. 1 the resistance
of the total secondary is only about 300 ohms.)
This grid current has a tendency to drive

the driver tube (plate voltage, either up
or down) if the latter hasn’t enough driving
power by itself or if the step-down ratio

from the driving tube to the output tubes is
not large enough. The greater the step-down
ratio and the greater the undistorted output
power of the driver tube, the greater the maxi-
mum undistorted output that may be obtained
from the output tubes. Thus in the case of one
53 tube as a class B output stage. from 8 to 13
W. may be obtained from it with the same

maximum harmonic distertion, by using differ- |

ent driver tubes.

It should also be noted that when D.C. flows
through the primary winding, the trans-
former core should be assembled in such fashion
that a small air-gap is provided, as the D.C.
might easily saturate the core and thus produce
harmonic distortion. Table II gives some of the
recommended transformer step-down ratios for
various applications.

As you see from the specification diagram,
Fig. 1, the transformer is made up of 2 separate
coils. This construction results in an identical
resistance, capacity and inductance in each grid
circuit, and by reducing the distributed capacity
thereby the losses at the higher frequencies are
automatically decreased.

OUTPUT TRANSFORMERS

The primary consideration in the design of
class A prime (or AB) and class B output
transformers is the insulation between winding,
winding and core, etc. If the load is accidentally
disconnected from the secondary winding of the
output transformer such high voltages may be
induced at full-load that breakdown might
occur between the output leads, between the
windings, between the windings and core, or,
if the transformer is well insulated, there
might be arcing between the tube terminals (re-
sulting in the breakdown of the tube socket or
of the tube itself).

Naturally. the transformer should not only
handle the output power without overheating,
but also without appreciable losses. This again
makes it necessary to use the heaviest possible
wire in all windings. As pointed out above under
“Power Supply.” any resistance introduced into
the plate circuit of the output tubes will cause
a decrease in the maximum available undis-
torted output. Thus the D.C. resistance and the
total primary winding in the output trans-
former should also be kept as low as possible
and should not be more than about 300 ohms in
the case of 246s or two type 59 tubes in class B.
Table 1II gives full specifications for an output
transformer employing 2—6A6s in the output
stage of a 20-W. output class B amplifier.

TABLE |1

CLASS B OUTPUT TRANSFORMER

Plate-to-I’late l.oad Impedance: 5,000 ohms
Core: 1% x 1% ina.
Window: 1 11/16 x 9/16-in.

Primary: 2 windings side-by-side, 1,300 turns
{each) No. 32 enameled.
Secondary: 500-ohm winding:

No. 27 enameled.

865 turns
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In the Electrad Volume Control—
the shoe s in direct friction contact
with the carbon resistance element

S
s

Not FRICTION-LESS but

FRICTION-RIGHT

The resistance element of the Electrad
Carbon Volume Control is permanently
baked to the outer rim of a warp and
wobble proof bakelite ring. On this ele-
ment the contact shoe moves in direet
friction contact,

This contact provides a smooth stepless
graduation of volume, with no gaps to cause
stuttering or neise. It is mechanically
smooth and electrically quiet, self-cleaning
and self-polishing. The more an Electrad
Volume Control is used the quieter it gets!
Try an Electrad on your next reblacement job. Eversy
Electrad Volume Contral is nolse tested at the fae-

tory and fully Euaranteed. Write Dent. RC5 for
cataloy.

175 Varich St. New York. N.Y

ELECTRAD

Quiet Carbon Volume Conirols. Vitreous Re-
sistors, Truvelt Resistors, Power Rheostats.

WRIGHT-DeCOSTER
Port-A-Case

Model 1440

Port-A-Case complete with large Model
790—10" Wright-DeCoster Speaker—

For only $14.40 list

Qur low prices for the different model
Port-A.Cases, complete with speakers, en-
ables users of Wright-DeCoster Reproducers
te obtain this handsome, strongly built
Port-A-Case at a price far below what a
much inferior Case would cost.

There is plenty of room in the Port-A-
Case for a small Wright-DeCoster field sup-
ply and any medium sized amplifier.

Write for catalog giving full description
and our astonishing prices for the Port-A-
Case Complete with the different 127 Speak-
ers.

Buy through Wright-DeCoster distributors.
They are always anxious to cooperate.

WRIGHT - DCCSTER Inc.

2251 University Ave., §t. Paul, Minn.
Export Dept.—M. Simons & Son Co., New York
Cable Address: “Simontrice’’

Canadian Office, Wright-DeCoster, Inc., Guelph. Ont.

Please Say That You Saw It in Rap10-CRAFT
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NEW TUBE DEVELOPMENTS
{Continued from page 659)

It is interesting to note that the §R7 iz avail-
able also in the metal-gluss type of construetion
and is then known as the 6RTMG,

Tyve 1F4, This tube is a power-output pentode
of the glass variety designed for battery (air
cell) or rural receivers. This tube has a high
power sensitivity and will deliver eonsiderable
power output (when the low filament and plate
current consumption are considered),

This tube ordinarily is resistunce-coupled to
the previous tube in the receiver and is operated
as a class A amplifier, It can, however, be trans-
former-coupled to & suitable driver, thus per-
mitting additional power output. in class B,
or A prime operation, It can be used either
single-¢nded or in push-pull circuits,

Type 1F4—Characteristics

Filament Voltage ......... 20 V.

Filament Current . 8480 0.12-A,

Plate Voltage ......... e 135 V.
Screen-grid Voltage ...... 135 V.
Control-grid Voltage ..... —4.5 V.*

Plate Current ........... 8.0 ma.
Screen-grid Current ., .,. 2.6 ma.
Plate Resistance ......,,, 0.2-meg.
Mutual Conductance ...... 1,700 mmhos.
Amplification Factor ..., 310

Looad Impedance ,....... . 16,000 ohms
Power Qutput g 340 milliwatts*e
Distortion ........... P, 5 per cent

*Grid-return to negative filament.
**With 3.0 V. r.m.s. signal on grid.

Trpe 1A4. This tube, also, is designed for sets
using dry-cell or air-cell filament supplies. It is a
variableemu R.F. tetrode with characteristics
somewhat similar (though greatly improved) to
the tvpe 34. However, the amplification factor
is considerably higher and the size of the en-
velope is smaller which makes it &8 much more
desirable tube for rural and portable sets.

Type 1A4—Characteristics

Filament Voltage (D.C.) ... 20 V.
Filaument Current . 0.06-A.
Plate Voltage ....... 180 max. V
Screen-grid Voltage ... 67.5 max. V.
Control-grid Volinge ....... 3 min. V.
Plate Current .............. 2.3 ma.
Screen-grud Current

(ADPDProx.) :..ecassceagis 0.7 ma.
Plate Resistance ........... 0.96-meg.
Amplification Factor ....... 720
Mutual Cenductance ....... 760 mmhos.
Mutual Conductance

(At —15 V. bias) ........ 18 mmbhos.

Grid-Plate Capacity

(With shield-can) ........ 0.007-(max.) mmf.

Input Capacity ....... 1 4.6 mmf.
Qutput Capacity ........,.. 11 nmmf.
Overall Length ............ 4-9/32 to 4-17/32ins.
Maximum Diameter ........ 1 9/16 ins.
Bulh ST-12

Small Metal
Small 4-Pin

Cap ...
Base

Type 1B4. This tube is a companion to the
1A4 just described. It is a screen-grid (normal
cut-off ) tube designed for dectector or K.F. cir-
cuits. Its characteristics are similar to the type
32 tube. though it is smaller in size and the
interelectrode capacity is somewhat lower than
the 32. Use the 1B4 in all-wave sets.

Type 1Bi—Characteristics

Filament Veltage (D.C.) ... 2.0 V.
Filament Current .......... 0.06-A.
Plate Voltage ......... 180 max. V.
Screen-grid Voltage ... 67.5 max. V.
Control-grid Veltage .. : d —3 V.
P'late Current .........c000s 1.7 ma.
Sereen-grid Current

(ARDProx:} & pssmmidasss i 0.4 ma.
I’late Resistance .... — 1.2 megs.
Amplification Factor a4 780
Mutual Conductance ........ 660 mimhos.
Grid-Plate Capacity

(With shield-can) ........ 0.007-(max.) mmf.
Input Capacity . 4.6 mmf.
Qutput Capacity . 11 mmf.
Overall Length ......... .. 4-9/32 to 4-17/32ins.
Maximum Diameter . 1 9/16 ins.
Bull ST-12
Cap Small Metal
Base Senall 4-I'in
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ORSMA
MEMBERS' FORUM

(Continued from page 661)
will agree that this is a very large order.

We believe that the situation in Mr. Weleh's
town can be improved by having the legitimute
and aualified Service Men form an organization
or join an existing one, and, by means of ad-
vertisement in the local papers. can place them-
sclves before the public and convince the latter
that only the members of the organization are
well aualified to service their receivers. Of course,
other Service Men could join the association upon
taking and passing a test which would prove
their knowledge., Such organizations have been
formed in other communities, both small and
large, and if properly handled, will greatly im-
prove the service situation.

Thanks for your kind compliments concerning
Radie-Craft.

HOME WORK?

RaDIO-CRAFT. Qnrsma Dept.:

Regarding Mr. Al Holtz's letter in the January,
1036, issue of Radio-Craft, 1 am absolutely in
favor of the policies he advocates.

It is not often that 1 would give an estimate
of the probable service charges in the home of a
customer. In my opinion they are unfair.

Recently I wus called to service an old Pierce-
Airo A.C. 171 receiver. In my shop I gave it a
thorough check, and found the following troubles:
an open output transformer, an oben input
transformer, a bad power tube, an open R.F.,
150-0hm resistor, and a shorted electrolytic con-
denser, and an interstage transformer “'shot.”
How uny Service Man can determine these
faults, and make an accurate estimate in a short
time is heyond my reasoning!

Wittiam €. SANToORA.
Jersey City. N. J.

This question has come up many times, but we
believe it is of sutficient interest and importance
to the Service Man to publish another letter on
the same subject.

OPERATING NOTES
(Continued from page 663)

RCA R-7. The set will lose its velume and the
circuit will oscillate. The trouble is usually found
in the 14.300-ohin resistor between high-veoltage
and screen grids. This resistor will often get as
low as 5.000 ohms. causing high voltage on the
screzn-grids, and the 8.000ochm resistor between
the screen-grids and cathodes increascs re-
sistance. Renew these resistors and clean the
springs on the condenser rotor, rebalance the set
and it works like new.

WiLcox Rabio SeERvICE

Apex Model 8 Sunerheterodyne. Distortion was
found to be ecaused by type 27 second-detector
tube. although this was not all. The volume was
found to be below normal if the volume control
was turned on full. This would cause a rumbling
sound similar to motor-boating. The 8 mf. elec-
trolytic condenser across the output of the filter
had apparently dropped in capacity. Rehlacement
effected a complete cure.

RCA Madel 66 Superheterodyne. This was a
cuse where everything tested OK but still the
set would net play! After all voltages and re-
sistance tests were made the oscillator was put
to use. and here 1 found that my signal could
not get through the second-detector.

This circuit has a 7.000-ochm resistor connected
in parallel with the primary coil and for this
reason the fault could not be found with an
analyzer, the trouble being an open primary coil.

This was found after taking the coil out and
shield off and testing the coil and resistor sepa-
rately.

Crosley 40. Here is one that was found by close
duestioning of the owner; the trouble: *‘distor-
tion” after a few minutes’ operation. After ques-
tioning the owner, I found that a type 45 tube
had burned out and she had placed another tube
in the socket but instead of a type 45 it was an
80. Before she realized her mistake. the owner
smelled smoke coming from the set. That was
when the above trouble started. The 750-0hm
resistor on the resistor strip was found burned
completely off the wire and hanging between
the two terminals. This wire would heat up,
expand, and short against the chassis, causing
little or no bias on the 46s.

EGig M. Norxus
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HOME-MADE MICROPHONES
VELOCITY MIKE

(Continued from page 660}
microphone, once adjusted, is never touched, and
hence will withstand whatever ordinary usage
a microphone i3 expected to stand.

HOW TO MAKE 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 prop-
erly hardened. etc. 1 have used the ribbon-
material manufactured expressly for the
velocity microphone and have not been satis-
fied with the result. After much comparing and
testing, 1 have determined that for excellent
results one cannot do better than to use tinfoil
of the kind that is brittle and thin. It can be
obtained from cigarette-packing in the small
boxes. Care should be taken in smoothing it
out; avoid wrinkling or putting cuts in it
through creasing. Determine the maximum per-
missible width of vour ribbon, allowing about
1/16-in. clearance between the pole-pieces; use
a stiff piece of cardboard for a straight-edge and
cut the foil with a keen safety-razor blade. The
result should be a ribbon not over -in. wide.
and about 6 ins. long—allowing for the succeed-
ing steps of crimping and fitting. To obtain the
necessary corrugations in the ribbon, which
makes the device non-resomant. run the ribbon
in a straight line through a small pair of gear-
wheels (Meccano gears will do nicely).

Use small brass screws with brass battery-
terminals over the ends for fastening the ribbon
in the air gap. This is a job that requires pa-
tience, as the ribbon is quite fragile. Fasten
one end first, then, with a pair of tweezers,
draw the other end to the anchoring screw-hole
and fasten it firmly. There should be very little
tension on the ribbon when in place. It should
move freely when you blow on it gently.

Mount the completed mike in a case. such as
the one shown. In the openings at the front and
back of the microphone-case, use only copper
screen, and place one or two layers of cotton
mesh between each screen and the case,

MATCHING TRANSFORMER

A line transformer. from the mike to the pre-
amplifier, is best. when it is desired to et the
maximum transfer of energy. Get any good-
quality core from an A.F. transformer (the
better ones have thin laminations) and wind
60 turns of No. 22 enameled wire for the pri-
mary, tapping at 30, 40. 50 and 60 turns. For
the secondary. wind 390 turns of No. 30 enameled
wire. When your mike is assembled, test for
best response and volume using the different
taps to the ribbon side of the mike. Generally,
one will give decidedly better results than any
of the other., thus indicating a close match
of the primary-to-ribbon impedances.

For this matehing unit from the input (rib-
bon) to the preamplifier, 1 have used a regular
double-button mike transformer, connecting the
entire primary to the line.

Use ordinary shielded antenna lead-in
for the line from the mike to the preamplifier.
One connection goes to the center wire. and the
other connection. being grounded. connects the
primary and secondary of the ribbon-to-line
transformer. and the primary and secondary
of the input transformer: hence use the sheath.

1 have used this mike in a P.A. system at an
exposed dance pavilion, for an entire summer.
In this same location it was impossible to make
:sekcf a condenser mike due to excessive feed-
ack.

The position of the ribbon is shown.

1936
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MR, E. H. RIETZKE President, CRE!
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TO SERVICE MECHANICS . ..

Who want to become SERVICE ENGINEERS/!
= New 48-Page ™

Actually it is not 8 case of ''wanting” to become an engineer
it is a recessity! Rapid changes in receivers and equipment

Hlustrated make it urgent for you to train yourself. Are you capable of test.
ing, servicing and adjusting the latest receivers with all their
Booklet modern refinements? Very few are , . . and men who lack training
F“EE' are eliminating themselves by failing to keep pace with radiol
*
aigninow—wrire | «SERVICE AND PUBLIC ADDRESS ENGINEERING”

teresting catalog
that fully pictures
and describes our
courses. school. fac.
ulty and equipment

"y, Yours for theasking. ”~

A new home-study course for experienced Servicemen. Practical
right from the beginning and priced within the reach of all. This
course teaches theory plus the principles of design, so that the
trained serviceman does better work in less time and earns more.
It costs you nothing but a stamp to hear our complete story.

CAPITOL RADIO ENGINEERING INSTITUTE
Washington, D, C.

14th and Park Road, N. W.,  Dept. RC-5,

PORTABLE, EFFICIENT, HI-GAIN, HI-FIDELITY

PUBLIC ADDRESS SYSTEMS
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RECORDING and
REPRODUCING EQUIPMENT

Sole and Exclusive Licensees
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1650 BROADWAY, NEW YORK, N. Y.
“Jf it pertains to sound —see DENCOSE”

The gain of this unit is over 50 dB. with excellent fre-
quency response. May be fed directly by any high im-
pedence pickups, or by a carbon microphone in conjunc
tion with a microphone transformer and battery.

This inexpensive amplifier has excelient performance! A simple
resistance coupled circuit is used. employing 3 tubes 1.57 (1) 2A5
and 1-80. With built.In tone tontrol. Excellent frequency response

from tuner. pickup. of mike. An ldeal unit for inter-office com.
munication work and home record or radio reception. All apparatus

housed in a steel case 10xI0x5 deep, with black s]o 95
-

crackle enamel finish. Complete with Raytheon tubes
and dynamic speaker. .............;

Order direct from this ad.

MAIL ORDERS PROMPTLY FILLED

Also available in AC-DC using
(1) 43 (1) 2525 and 6C6. complete.

$11.95

167 GREENWICH ST,
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BRUSH Shaferical

Microphone

Forremote pickup, "P.A.,” com-
mercial interstation and amaceut
usc. Low in price ... but built to
Brush's eraditionally high me-
chanicaland electrical seandards.
Wide frequency response. Non-
dgrecu?nal. No diaphragms. No
distortion from close speaking.
Trouble-free operatien. No but-
ton current and no input trans-
former to cause hum. Beautifully
finished in dull chromium. Size
only 2% inches in diameter.
Weight 5 oz. Ourputlevel minus
66 D.B. Locking wype plug and
socket connector for either suss
pension or stand mounting at
no extra cost. Full details, Data
SheetNo. 13, Free. Send for one.

7) Microph.one

For after dinner and convention
speakers, lecturers, erc. Gives
great mobility. The smallest,
lichtest microphone on the mare
ket. Size 1% x 1% x %. Weight
with coat attachment less than
1 0z. Special internzl construc-
tion and rubber jacketed outer
case insure quiet operation. No
interference from breathing
noises, etc. Typical Brush sound
cell response and wrouble-free
opcrauon. Dctails on gequest.

SEviyormany
comraMr

MICROPHONES + MIKE STANDS » TWEE

After more than a year of continuous
tests in the laboratory, C.D engineers,
release the Type IR series of elec-
trolyvtics, as a fitting member of the
Cornell.Dubiilier family of hi-forma-
tion ELECTROINTICS, PAPER,
MICA, and DYRKANOL condensers.

Their exceptionally eompact and
sturdy consiruction, convenient solder-
ing leads, and stable eleetrical char.
acteristics makes them ideal for small
AC-DC midget service work. Complete
capacity range in 200 and 450 volts
ratings.

Available at all C-D distributors.
Don’t forzet to write for your copy of
Caralog 128 on the complete Cornell-
Dubilier line of capacitors.

CORNELLDUBILIER

CORPORATION
4347 BRONX BOULEVARD
NEW YORK

RADIO-CRAFT for

CENTRALIZED P.A. FOR
HOSPITALS

(Continued from page 662)

might listen to one of 3 programs. One source
was planned as a recorded program with an-
nouncements originating in the office of the
hospital. The remaining two would consist of
the CIBS and the NBC programs. All three would
terminate  in  outlets conveniently Jocated
near ihe patients’ beds. Each line was to ac-
commodate 100 headphones.

In order to supply the 3 individual lines, it
was necessary to have 3 individual main ampli-
fiers of sufficient power output to operate the
réquired number of headphones. Figure 1 illus-
trates the arringement of these amplifiers. A
volume indicator is also provided which can be
switched to any one of 3 lines to indicate the
level of that line during operation.

Now let us consider the equipment which must
be worked into the 3 amplifiers. This equipment
consists of a condenser microphone with pre-
amplifier, a dual turntable for recorded pro-
grams, and 2 radio sets—one for the Columbia
program and one for the National progrum.

THE CONTROL PANEL

To properly control the source of signal an
adequate control panel was essential whereby the
individual sources could be mixed and distributed
to their respective main amplifiers. Again re-
ferring to Fig. 1, the dotted line surrounds the
controls which are to be mounted in the mixing
panel.

There are 4 variable T-pad attenuators in this
panel, P1, P2, P3, and P4, controlling respec-
tively the output of the condenser microphone
preamplifier, the dual turntable installation, the
Columbia program and the National program.
Attenuators Pl and P2 are connected as a
2-channel mixer. balanced to ground. Each
channel has a terminal impedance of 200 ohms
and since they are connected in series. the total
impedance is 400 ohms. The output of this
2-channel mixer is fed into the primary of the
transformer in main amplifier No. 1. Now, in
order to correctly match the impedance of the
2-channel mixers the input transformer of sm-
plifier No. 1 should have an impedance value of
400 ohms. Such a value, however, is not standard
and for that reason a 500-chm transformer is
selected.

To centralize the control operations, attenua-
tors P3 and P4 are also located in the mixing
panel. These attenuators are fed from the 200-
ohm secondary of a transformer which is pro-
vided in each of the radio sets. The radio sets
themselves have no further A.F. amplification
beyond the detcetor. This tube connects to an
output transformer having a secondary im-
pedance value of 200 ohms.

The fader, F, for the 2 pickups has been pur-
posely disregarded up to the present moment.
This fader has no place in the mixing panel
and is usually placed adjacent to the dual turn-
table for convenient operation as the program is
faded from one record to another. In the present
case this i3 a 200-ohm fader which matches the
pickup. This is fed into a transformer of 200
ohms input to 200 ohms output, thus providing
the proper isolation of the pickups themselves
which must be adequately grounded from the
2-channel mixer which is halanced to ground.

TERMINATING THE LINES

With the input system arrangement com-
pleted, the arrangement and termination of
lines 1, 2. and 3 must be considered. The seneral
specificalions for the installation required pro-
vision for 100 outlets adjacent to the patients’
beds. From the individual outlets it must be
possible for the listener to select #ny one of the
3 programs. Figure 2 illustrates the manner in
which this is aeccomplished.

Each of the 3 lines terminates at a wall outlet
plate in a circuit-closing jack. Resistors R1. R2.
and K3 are connected to the iacks so that when
the recciver plug is removed from any one of
the 3 jacks. the resistor acts as a dummy load
and maintaing constant impedance upon the
line. These resistors, R1, R2, and R3, are
2,000 ohms in value and need not exceed a rating
of 1 W,

The headphones supplied to the listener are
pairs having an impedance value of 2,000 ohms.
{For an installation such as that under present
consideration it is most convenient for the
listener v use u pair of headphones rather than
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the single instrument.) The volume econtrol for
each pair of headphones is a small unit located
in the eord between the plug and the headphone
and has u resistance value of 5,000 ohms. (Dur-
ing operation, then, the resistunce of an in-
dividual line may vary, due to operation of an
individual volume control, between 5,000 ohms
(headphones out of circuit) to about 1,100 ohms
(headphones in circuit and shunted by 5,000
ohms) . —HEditor

In finul consideration of the entire installa-
tion, we come to main amplifiers 1, 2, and 3.
These amplitiers should be of good quality with
a gain of at least 60 db. and an output of 15
to 20 W_

Thiz article has been prepared from data sup-
plied by courtesy of Centralab.

(At the heading of this article is shown an
illustration of a new development referred-to
by the manucfacturer as a "program sound sys-
tem.” We will gladly forward inquiries.

One feature of the system is that it provides
“tulk-back” facilities. Sound not only may be
sent out for reproduction over distant loud-
speakers but the same loudspeakers may in turn
be used ns rnicrophones for picking up sound
which is transmitted back to the central point!

In the modernistic cabinet—which establishes
new standards for appeurance in P.A. equip-
ment—are centered all controls, the flexible
switching arrangements, a multi-wave radio
receiver, a 2-speed electric phonograph, hixh-
fidelity amplifying equipment, and a combination
loudspeaker and microphone device capable of
either individual or multiple operation.

This program sound system is especially
suitable not only for hospital installations [doc-
tors may be paged, radic programs and re-
corded selections may be sent to wards, ete.],
but also for schools. hotels, department stores,
{factories and large office organizations.—Editor)

HOME-MADE MICROPHONES
CONDENSER MIKE

{Continued from page 660)

After this, ream the holes in the front-cover
until they will take size 6-32 machine screws,
Tap to size 6-32, corresponding holes in the
rear flange. Tap the carbon cup to take a 6-32
machine screw, replace the cup in its proper
place, and tighten the set.serew.

The next move is to obtain a steel washer,
1 in. in dia., by 1/16-in. thick. Countersink the
center hole and tap it for a 6-32 flathead ma-
chine screw, 1% ins. long. Mark off the result-
ing plate evenly, and drill 20 or 25 1/32-in. holes
through it, as shown at upper-left, Fig. B.

Polish this “back plate” by using fine sand-
paper, or emery dust and oil on glass. Important
—uae a circular motion in order to keep the
plate us flat as possible. Thread this backplate
inte the carbon cup (previously threaded for
this purpose).

Next, enlarge the 8 holes in the diaphragm
and gaskets sufficiently to pass the 6-32 ma-
chine screws. Then, replace the tension ring
(for stretching the diaphragm) that fits on the
6 screws in the back ¢chamber; and the gaskets,
diaphragm, and f{ront-cover. Draw up the
screws evenly.

A CRITICAL ADJUSTMENT

You are now ready to make the necessary
sdjustments. First, tighten the 6 screws that
stretch the diaphragm. Next. adjust the back-
plate by turning the 114 in. machine serew that
was placed on this plate and threaded through
the carbon cup. This stage of the adiustment is
eritical. as the space between the diaphragm and
the backpiate should be .005-in. When this dis-
tance is attnined (as indicated by maximum
sensitivity and tone quality). a 6-32 lock nut may
be run up on the set-screw in order to make the
adjustment permanent.

As a final touch, you may replace the 3 screws
that held the back-cover and handle, or you may
fill the holes; this will make an appreciable
difTerence in the quality of the “head” (micro-
phone). Whichever method is applied will de-
pend upon the construction of Your head am-
plifier (preamplifier).

If the head amplifier is a cylinder, you will
wish to use the back-cover for mounting and
appearance. If it is constructed in box-like form
(as a good many are) you will not need the
back-cover on the head, as, ordinarily: space
is at a premium. In either case, the 3 Foles
should be filled.

Pleuse Say That You Saw It in RADIO-CRAFT
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10 Day TRIAL
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lustraled 16-page booklet,
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THE DESIGN OF MODERN
TEST EQUIPMENT

(Continued from page 662)

the sensilivity of the meter between measure-
ments of A.C. and D.C. values, so as to provide
for this ratio between root mean squere and
average values. In the circuit under diseussion,
the correction is effected hy means of a series
and of a parallel condenser, which together
have the effect of reducing the total impedance
of the circuits for measuring A.C. vulues, so that
more current is permitied to pass through the
meter movement than is the case when using
the eirenit for D.C. measurements.

In this connection it may be well to state that
the ratio of 1 1.11 may be medified by the
electrical characteristics of the rectifier unit or
of other circuit elements. Tt might alse be well
to mention that the condenser which is used in
piace of the 4,500-o0hm resistor snd alse the
parallel condensers will vary somewhat aecord-
ing to the rectifier used and the frequency of the
applied A.C., but will approximate the vulues
shown in Table 1, and showld be individually
matched for greatest accuraey.

TABLE I
A.C. Cl1 C2 C3 C4 C5 (™3]
Freq. Mf. Mf. Mf. Mf. ML ML
60 cycles  0.73 0.077 0.0285 0.0185 0.008 0.0025
50 cycles 0.9 0.067 0.0215 0.014 0.0014 0.002
40cycles 1.3 0.08 0.0271 0.022 0.0103 0.002
25 cycles 1,85 0.14 0.04 0.0335 0.0175 0.0065

"CURRENT DENSITY"* CHARACTERISTICS

The *‘current density” characteristic of instru-
ment rectifiers is another matter which must be
taken into consideration in the design of a uni-
versal test circuit. This characteristic manifests
itsell in the form of an incrcuse in the rectifier
resistance with a decrease in the electrical load.
This accounts for the departure from a linear
scale in the uswal rectifier type A.C. meler. The
current density characteristic may be better
understood by a tabulation of resistance values
corresponding to current values, based on a
typical rectifier unit which has an internal re-
sigtance value of 500 ohms, with a load of 1 ma.,
as shown in Table Il

TABLE II
Ma. Ohms Ma. Ohms
1.0 500 0.5 60
0.9 530 0.5 870
0.8 560 0.3 1.030
0.7 620 0.2 1,300
0.6 685 0.1 2,000

The effect of the current density characteristic
is reduced, however. by the usual multiplier
registors as used in A.C. voltmeters of the rec-
tifier type. For example, a rectifier having the
above-tabulated resistance wvalues, when used
with a multiplier resistor for a 5-V. measuring
range with a meter such as that deseribed
herein, would require a total circuit resistance
of 4,500 ohms, this value being obtained by divid-
ing 5.000 by the form factor of 1.11. At half-
scale meter needle deflection, the total resistance
of the circuit will increase about 260 ohms, a
indicated in the above-mentioned table, so that
the increase in the total resistance of the eircuit
is about 5.8 per cent. ar contrasted with an
increase of about 52 per cent if the meter was
used without a multiplier for measuring a cur-
rent value corresponding to half-scale deflection.

In the design of the ecircuit under discussion,
it was found advantasxeous to minimize the effect
of the current-density characteristic of the in-
strument rectifier by utilizing a series condenser
(C1) for the low range as a multiplier reactance
instend of utilizing a multiplier resistor. This
arrangement constitutes an impedance circuit
wherein the potential developed across the ca-
pacitative reactance is 90 deg. out of phase with
the potential developed across the meter and
rectifier resistance. so that the impedance ele-
ments may be represented by a right-angled
trinngle in which the resistanee of the eircuit
is represented by a short leg of the triangle
and the capacitative reactance hy a long leg:
the resulting impedance is, of course, represented
by the hypotenuse of the triangle. This condi-
tion is graphically represented in Fig. 1E in
which the resistance is shown as a value of 800
ohms, obtained by adding the resistance of the
meter to the resistance of the rectifier unit with

(Continued on page 690)
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|Hendall Clough
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f'r Co.
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Decade Resistance Box

The circuit below is the most economi-
cal decade resistance box which can be
made. Only four semi-precision CON-

TINENTAL Carbon insulated resistors

are required per decadel Two decades
are illustrated.

3| | | ljlleslslan;-e
R. Ro I R, ange ol

é‘ | * * o Decade

1 100 200 100 500 100-500

2 1000 2000 1000 5000 1010-3000

3 |10,000 |20.000 |40,000 |30.000 |[OM-90MC

1 [100,000 |200,000 |100,000 |500.000 {100M-9GM

5 |1 meg. |2meRs. |1meRs. |5 megs. |1 meg.-9 megs.

RADIO-CRAFT

a full-scale deflection load of 1 ma. The ca-
pacitative reactance is shown as having a value
of 3.490 ohms, which is the reactance of a 0.76-
mf. condenser. The resulting impedance is 3,590
ohms, as determined by the solution of the
impedance formula. These values were taken
from a typically-constructed analyzer so that
the form factor of the rectifier unit is about
1.39 in this case, determined by dividing 5.000
by 3.590.

It will also be observed from Fig. 1E that slight
variations in the length of that side of the
triangle which represents the resistance will
have comparatively little effect on the length of
the hypotenuse, whereas the variations of the
rectifier resistance would be considerable if the
elements of the circuit impedance were additive:
that is, capable of Dleing represented by =a
straight line instead of by a triangle such as that
described.

RESISTANCE MEASUREMENTS

For resistance measurements, the meter is
used primarily as a voltmeter, with the current
passing through the meter calibrated on an

“ohms" scale instead of being calibrated on a
“volts" scale. In the multi.-range ohmmeter
circuits, however, shunts are used to enable

the different sensitivities required for each range
and. to this extent, the ohmmeter circuits re-
semble current-measuring circuits in  which
shunts are usually required. It will be observed
in Fig. 2, that. for the lowest or 2,000-chm
range, the 32-ohm unit is a shunt resistor,
while the 297-ohm and the 2.723-chm resistors
act as multipliers t0 the meter with its 700-4,300-
ohm shunting resistor made up of a fixed 700-
ohm resistor and a variable 3.600-ohm rheostat
for odating battery potential variations.

List Price, 4 CONTINENTAL semi-precision in-
sulated resistors, per decade ........,.... $1.20

At all CONTINENTAL Distributors
Send for Englneering Builetins 103-104.

13914 LORAIN AVE.,
and TORONTO,

CLEVELAND,
ONTARIO

OHIO

6 VOLTS
& 110 VOLT

A.C. MODELS
AVAILABLE

SPECIAL OFFER: 50 Watt Dual Channel
500-15-8-4-2 Ohms Output, 2 Channel Input
Mixer, Hi~&-Lo Equalizer, complete with $40
Ribbon or $37.50 Crystal Mike. two Rola G-12 AC
Speakers, Crystul I'ick-up. Special offer 589.00
for the cntire system ...ceecvveniiaia,
COLUMBIA SOUND CO., Inc.
138 Liberty Street, New York

Yniversal- Power Transformer
i \ally jlum Proof Casting 415
B30-0- 100 455 Vooat 125 ma. S5V3IN
VAN, T angd KL Shleld, €'y
ALIPTA. Net price. $4.50. 30-13 000
ovles 11T B ROMultilde Coll, Mun

Eree Balanced unstruetion. AUDIO
TRANSFORMERS in luig Yres
Castings., Fuch aet, $3.7%. CHOKE

in Aalloy Hum Free Castings, 1.7

AALLOY TRANSFORMER CO., Inc., I35R Liberty St N Y. City

Filament Return Selector

the onlyanswerto*RoamingFilaments”
On Supreme Instruments Exclusively

Supreme Instruments Corp., Greenwood, Miss.

For the 20,000-ohm range, the 33-ohm and the
297.ohm resistors, totaling 33¢ ohms, act as a
shunting resistor, with the 5l-ohm and 2.723-
ohm resistors functioning as multipliers, For
the 0.2-meg. range, the 33.ohm. 297-ohm and
2,728-0hm resistors act as a shunting resistor,
and a 3,269-ohm resistor acts as a multiplier
resistor.

PRIMARY REQUISITES

In the course of the design of the ohmmeter
functions of this circuit, it was necessary to
take into consideration the fact that (1) the
meter required a current value of 1. ma,
(.001-A.) for full-scale deflection, (2) a small
amount of eurrent must be allowed for passage
through the varinble *‘zero adjustment” rheostat
to compensate for the natural depreciation of a
new battery, (3) these 2 current values, when
added together. constitute the *'load’" for the
highest resistance measuring ranre which can
be enabled by the available battery potential
{which, in this case. is 4.5 V.), (1) in order
that all resistance-measuring ranges fall on the
same “ohms’" scale, with the sume set of seale
divisions, the next lower range must carry 10
times the current load of the hizhest resistance-
measuring range, and (5) the lowest rexistance-
measuring range must carry u current load
which is 100 times that of the highest range,
This means that, if 1/5-ma. should be passed
through the varinble meter shunt (zero-adjust-
ment rheostat) with a new Dbattery the total
load for the highest resistance-measuring range
would he 0012-A_, the total load for the next
lower range would be .012-A., and the total load
for the lowest range would he .120-A., which is
about as much load as should be taken from a
small flashlight battery.

THE NETWORK RATIO

However. since a fixed potential value, 4.5 V.
in this case, is used for all ranges up to the
2 and 20 mep. ranges (powered by a high-
voltage reetifier) which is not necessarily the
case with the current-measuring functions of
the meter in which the potential drop is not tha
same for all ranges, it becomes necessary to so
arranfe the network of the ahmmeter cireuits
that the cffective internal resistance of each
range be related to the effective internal resist-
ance of each other range by the same ratio as
that which exists between the current loads of
the different ranges.

In other words, if the effective internal resist-
ance of the lowest resistanee-measuring range
Le 35 ohms, then the effective internal resistance
of the next higher range must be 10 times as
high, or 350 ohms, and that of the highest range
enabled by the battery must be 100 times that
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of the lowest range, or 3,500 ohms, so that all
3 ranges will follow the same scale distribution.
Actually, the value of 35 ohms, and the decimal
multiples thereof, were found most suitable. so
that the center-scale calibration of the "ohms™
range of the meter represents a value of 35
ohms., or a multiple thereof when one of the
higher measuring ranges is uszed.

Taking the values indicated in Fig. 2 and
assuming an average battery potential of 4.25 V..
which is half-way between the new value of
4.5-V. and a discardable value of 4 V., we can
determine, by different applications of Ohm's
Law, that the wvariable shunt rheostat should be
set at a position such that the used portion of
the rheostat combined with the 700-ohm fixed
resistance value totals !.400 ohms when the
rheostat is adjusted for ‘‘zero ohmx™ with the
lowest range terminals shortecircuited.

ANALYZING "INTERNAL RESISTANCE"

‘The joint resistance of 1,400 ohms in parallel
with the meter resistance value of 300 ohms
is 247 ohms. This value of 247 ohms, added to
2,723 ohms and 297 ochms, gives a total value of
3.267 ohms. This value of 3,267 ohms for the
lowest resistance-measuring range may be con-
sidered as being in parallel with the shunt value
of 33 ohms for the lowest range. The joint
resistance of 3,267 ohms in parallel with 33 ohms
is 32.67 ohms which, when added to an internal
bLattery resistance value of 2.33 ohms gives a
total internal resistance value of 35 ohms for
the lowest resistance-measuring range; that is,
the 2,000-ohm range. For the 20,000-chm range,
the 247-ohm joint resistance value of the meter
and its variable shunt, is added to 2,723 ohms,
giving a value of 2,970 ohms which is in parallel
with the value of 330 ohms made up of the two
sections of 33 and 297 ohms. The joint resist-
ance of 2,970 and 330 ohms is 297 ohms, which,
when added to 51 and 2.33 ohms gives a value
for the 20,000-ohm range, of 350 ochms, which is
10 times the resistance of the 2.000-ochm range.
For the 0.2-meg. range, the joint wmeter and
rheostat resistance value of 247 ohms are in
parallel with 3.053 ohms (made up of the
33-ohm, 297-ohm and 2,723-chm sections). The
joint resistance of 247 and 3,053 ohms is 229
ohms. The total of 229, 3.269 and 2.33 ohms is
3.500 ohms for the internal resistance value of
the 0.2-meg. range,

The resistance-measuring ranges beyond 0.2-
meg. are powered from & wminature *‘power
pack,” so that the internal resistance of the
rectifier tube must be taken into account when
determining the multiplier resistance values re-
quired for the 2-meg, and 20-meg. ranges. Since
the internal resistance value of the tube is mot
a constant value. but changes with varying loads,
it cannot be expected that the Z-meg. and 20-
meg. ranges will be as accurate as the lower
ranges which are powered with the 4.5-V. bat-
tery.

CAPACITY MEASUREMENTS

When a meter is used for capacity measure-
ments, the resistance value of the meter and
of the shunt and multinlier resisiors associated
with the measuring circuit constitutes one leg
of an “impedance triangle” similar to that
heretofore discussed for A.C, potentiul measure-
ments, The reactince of a condenser of un-
known value. which pay be connected into the
mensuring circuits for the purpose of determin-
ing its value, constitutes another leg of the same
impedance triangle. It is obvious that the resist-
ance value of the meter and of its associated
shunt and multiplier resistors is a eonstant value
for any particular capacity-measuring range,
regardless of the capacitative value of any cun-
denser which may be connceted to that range,
and that the capacitative reactance. in every
case, is determined by the capacitative value of
the condensers which may be subjected to the
measurement ; therefore, the capacitative leg of
the triangle is the variable clement. It is further
obvious that the meter current is related directly
to the hypotenuse of the impedance triangle and
will not. therefore. have a linear relationship to
capacitative values,

For example. let's assume that we have an
impedance triangle in which a full-scale meter
current corresponds to a certain hypotenuse
length and in which the reactance leg corre-
sponds to a capacitative value of 5 mf. If we
remove the 5-mf. condenser and put in its place
a 2.5-mf. condenser, the length of the reactive
leg of the triangle will be doubled, but the length
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The complete analyrer circuit diagram with values.

of the hypotenuse will not be doubled and, there-
fore, the meter current will not be reduced to
one-half of its former full-scale value.

In other words, a linear or evenly-divided scale
cannot be used on the basis of fixed resistance
values for the meter and its associated shunt and
multiplier resistors.

For the measurement of clectrostatic (paper)
capacitative values, comparatively high A.C.
pvotentials are used. It is necessary, however,
to use comparatively low A.C. potential values
for the measurement of electrolytic capacitative
values, so as not to puncture the electrolytic
film around the electrodes. Actually, the A.C.
potential applied to electrolytic condensers in the
0-1.25-2.5-12.5 mf. ranges is about 9 V. The
capacity-measuring circuits are shown in Fig. 3.

ANALYZER CABLE CIRCUITS

To enable the Service Man to test radio sets
directly from the radio set’s sockets, an analyz-
ing c¢ircuit was developed, which is terminated
at one end by one each of the 4-, 5-, 6-, 7- and
the new 8-pin octal sockets, and at the other
end by an analyzer plug having 7 pins therein
and on which e¢an be placed adapters for testing

13 (oo orhs [od2
185 (0w 004 loss]

s lioolmelito

4-, 5-, 6-, and 8-pin sockets.
As shown in Fig. 4, the 5 sockets are con-
nected in parallel, with their terminals con-

nected through 9 ecircuit-breaking switches into
the analyzing cable which is terminated with a
“top-cap” lug; and an analyzing plug with 7
pins and 1 receptacle contact for the 8th pin
of an 8-pin analyzing plug adapter.

SUMMARY OF ANALYZING CIRCUITS

Our discussion has, so far, dealt individually
with analyzing circuits. By reference to Fig. 5
we see the completed “‘master” eircuit ecombin
ing the component circuits discussed herein and
utilized in the commereial analyzer.

In Part III of this article, we will take up the
development of the modern tube testing circuit
and the combination of analyzer and tube tester
into a compact portable laboratory.

This article has been prepared from data sup-
plicd by courtesy of Supreme Instruments Corp.

P.A. QUESTIONS & ANSWERS

(Continued from page 666)

PARALLEL FEED

(37) W, Watson, Chicago, Il

(Q.) T would like to use a push-pull input
transformer that I have on hand to drive two
type 50 tubes with a 45, but [ am afraid that the
plate current of the 45 will burn out the trans-
former. Is therc any way that I can get around
it?

(A.) Very good results may be obtained if
parallel feed, shown in Figs. Q.3TA and Q.37B,
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(Continued from pege 664)

rent excessively high—by overbiasing and run-
ning the grids excessively positive. However, the
result looks very discouraging on an oscilloscope
and it is terrifically hard on tubes.

FREQUENCY RESPONSE

Here is something that is much talked about.
It is impossible to judge accurately the fre-
duency characteristics of an amplifier by listen-
ing to it. Of course it is possible to form a gen-
eral idea as to whether the lows are “off” or
the highs are "‘up” by a mere listening test, but
it i not dependable.

The impertance of the higher frequency has
been much overestimated, It is not economical
to build an amplifier flat to 15.000 cycles when
a tone control must be provided to cut off these
high frequencies.

For broadcast and P.A. work. where both
speech and music are handled, a response flat
from 60 to 7.000 cycles is quite sufficient. For
amateur transmitter use, where voive alone s
used, the low frequencies are not of importance.

HARMONIC CONTENT

Here again, the temptation is to copy the
tube manual ratings. Harmonie content has not
been stressed sc much in the past because few
have had the facilities for measuring it. An out-
put signal with a total harmonic content of 5
per cent is considered to be “undistorted” be-
cause it is not noticeable to the average ear.

This rating means that the total of the 2nd,
3rd. 4th, etc.. harmonics comprise 5 per cent of
the fundamental frequency. This distortion shows
up worst in single-ended amplifiers and is higher
in pentode and class B arrangements than in
the class A circuits., Push-pull stages tend to
eliminate the ‘““even” harmonics and are always
preferable.

Overloading of tubes and transformers. and
improper impedance relations result in a tre-
mendous increase in harmonic generation.
Ordinarily. measurements of harmonic content
are made at 400 cvcles and may be higher or
lower at other frequencies.

GAIN AND HUM LEVEL

In 0 many words. “gain” means the amount
by which the amplifier increases the minute bit
of power supplied to the input grid. After all,
if speaking into the microphone results in enough
voltage at the grids of the power tubes to drive
them te fwll output, the job can be considered
well done.

CRYSTAL MICROPHONE
CHARACTERISTICS

These are becoming well known. Chiefly, their
advantages are ruggedness and the fact that no
input transformer is required. Eliminnting the
input transformer removes the possibility of
hum pick-up from this source and the frequency
diserimination a transformer is bound to intro-
duce.

Crystal microphones in general. are lower-level
devices than those of the carbon type: therefore
more amplification is needed. either in the form
of a separate amplifier or a built-in preamplifier.
Ordinarily, this can be a pentode input tube of
the high-gain variety such as a 57, 77 or similar
type. Here great care must be taken. Any hum
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| or noise pick-up at this point will be amplified

through the entire system.
Two popular types of crystal microphone con-
nections are shown at Figs. 1A and 1B,

PUSH-PULL INPUT

This arrangement has the advantage that the
microphone cable acis as a balanced transmis-
sion line and any disturbance that affects one
conductor will affect the other—and in phase,
due to their position and proximity. Hence long
lines ¢an be run without appreciable noise pick-
up. This system requires more amplification be-
cause the resistor network R1 acta as a voltage
divider, one-half the output of the erystal micro-~
phone being supplied to each grid. For this rca-
son a microphone connected push-pull can be
considered lower in level than the single-grid
type.

It might be well at this point to indicate the
reduirements of a good erystal microphone cable,
They are:

{1) Extremely low leakage. This is important.
A leakage of 1. meg. from conductor to shield
will result in reduced low-frequency response,

{2) Low capacity. The conductor in the cable
in conjunction with the shield forms a con-
denser. The greater this capacity, the greater the
Jloss in the line. To overcome this, a very small
conductor is used with much filler between it and
the shielding.

(3) Abhsence of mechanical noise. The cable
should not create any noise when moved. Many
cables are susceptible to this defect.

(4) Good shiclding. The shielding on smitable
cables is woven. If the construction is not tight,
that is, if the shielding dues not cover the con-
ductor 100 per cent. noise will be picked up,

Figure 1 shows the schematic of a carefully.
built crystal amplifier. Its characteristica are;

a. 20 W. outbut, undistorted.

b. 23 W, output with 7 per cent distertiun,

¢, 134 db. gain, measured.

d. Hum level so low as to be of no consequence.

e, Mixes 2 microphones electronically.

f. Mixes 1 microphone and 1 phono. pickup.

g. Universal field-supply connections provide
field current for 2 dynamic speakers of most
any resistance.

h. Proper relation of parts.

i. Proper voltuge and impedance relations.
Figure A shows the layout of parts of an am~

plifier constructed around the schematic, Fig. 1.
The writer will be glad to answer questions

regarding the construction of the above am-

plifier.

Owur Information Bureauw will gladly supply
manufaciurers’ names and addresscs of any items
mentioned in Radio-Craft. Please encloge stamped
return envelope.

INFORMATION BUREAU

(Continued from page 666)

TREASURE LOCATOR

(367) Mr. A. Garcia, Laredo, Texas.

(Q.) I have built the treasure locator which
appeared in the Oct., 1935 issue of Radio-Craft
on page 214. The circuit works and oscillates
well. but is not sensitive enough for my purpose.

(A.) The following hints were received from
Mr. R. D. Burchard, Jr., author of the original
article: ““There are several ways of increasing
the power of the No. 5 Metal Locator. One is to
increase the size of wire of the transmitting coil.
Another way is to increase the number of turns
in the same coil, remembering to inctrease the
capacity of the receiving circuit at the same
time, so that the latter may be tuned to the
transmitter. Still another way is to raise the
“B” voltage of the transmitter.

WHY CERTAIN TUBES ARE USED

(368) H. N. Henningser, Christian. Fla.

(Q.) I've noticed that in circuits using 6.3 V.
tubes, the types 41 and 42 tubes are used. while
the type 79 does not seem very popular. Is there
anything wrong with the 797

(A.) There are several remsons why the tybe
79 is nmot more widely used at present. One of
the main reasons is probably the fact that
another tube of somewhat the same character
istics, the 6A6. has been brought out. This tube
has all the connections on the base. while the
type 79 has one grid connection on the cap,
which is an unhandy arrangement in most A.F.
amplifiers,
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CHECKING PUBLIC ADDRESS
FIDELITY

(Continued from page 664)

more than plus or minus 1, db. between 50 and
7,500 cycles; the average P.A. microphone is
guaranteed to respond within plus or minus 2
db. between 30 and 7.500 cycles; reproducers are
trouble-makers, however, their response often
varying as much as 15 db. Equalization may be
introduced. changing the amplifier response to
offset the faults of the loudspeaker and improve
overall fidelity.

CONNECTIONS OF EQUIPMENT

The equipment used in making this test is
shown connected in Fig. 1, the P.A. system under
test being enclosed by dotted lines. Note that
the output of the main amplifier is fed into a
special load resistor instend of to the regular
lcudspeaker; this resistor should be of the wire-
wound type. capable of handling the power
output of the main amplifier. Its resistance
should, therefore, be equal to the output im-
pedance of the main amplifier.

A variable beat-frequency A.F. oscillator,
feeding into any 5-W. A F. amplifier which hap-
pens to be at hand, is used to drive the loud-
speaker of the P.A. system being tested. Two
copper-oxide, rectifier-type volume indicators are
used, one connected across the primary of the
loudspeaker input transformer to measure the
input. and the other, which is ealibrated in db.,
connected in parallel with the load resistor to
measure the output of the P.A. system. These
meters should be free from frequency discrim-
ination and each should have a 0-3 V., scale,
with multipliers for measuring voltages up to
150 or 300 V.

A cathode-ray oscilloscope with a variable
sweep frequency is connected across the output
of the main amplifier to indicate when distortion
due to overloading is present.

The set-up shown in Fig. 1 is satisfactory for
checking all P.A. systems delivering less than
20 W. of power. With larger systems, simply
change the line-up to insert the power stages
of the main amplifier between the input volume
indicator and the reproducer, at the points
marked X.

REPRODUCER AND MIKE PLACEMENT

The loudspeaker (or loudspeakers) used with
the P.A. system should be placed outside, pro-
jecting away from any buildings. Place the
microphone about 10 ft. away from the loud-
speaker, facing toward and directly in line with
the reproducer. Choose a location where the loud-
speaker will not project sound teward a building
or wall which might cause feed-back of strong
echoes.

PLOTTING THE RESPONSE CURVE

Choose cither a 500 or 1.000 cycles as the ref.
erence frequency. The cathode-ray oscilloscope
tor “C.R.0.") is connected to the output of
the main amplifier throughout this test: when
any part of the P.A. system is overloaded, the
sinusoidal wave appearing on the oscilloscope
screen will become irregular or distorted in
shape. With the A.F. oscillator set at the ref-
erence frequency, adjust the main amplifier con-
trols until this amplifier is delivering all the
power it can without causing overloading to be
indicated on the oscilloscope sereen, Note the
reading on volume indicator B, then adjust the
eontrols on the main amplifier until this reading
drops 3 db. Now swing the frequency of the A.F.
oscillator over the entire range from 50 to 10,000
cyeles, and note whether overloading shows on
the C.R.0. at any frequency. Reduce the gain
in the preamplifier sufficiently to prevent this
overloading.

You are now ready to secure data for the
response curve. It is obvious that the power
input to the loudspeaker must be constant
throughout the test and should be at least 5 W.
Note the reading of volume indicator A when
the A.F. osciliator is set at the reference fre-
queney, and adjust the oscillator after each
change in frequency to maintain the power input
at this wvalue if necessary. Take readings of
volume indicator B for points about 100 cycles
apart down to the lower frequency limit of 50
cycles. Take readings about 500 cycles apart
from the reference frequency up to about 10,000
eycles, and plot these points on graph paper te

(Continued on page 694)
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These are unquestionably the
OUTSTANDING -QJ'I-.'-'FLIF."ER

VALUES EVER OFFERED!

Operate DIRECTLY with Crystal
and Ribbon Microphones. . . réquires
NO EXTERNAL Pre-Amplifier!

® SEMI-ASSEMBLED KITS . . . OR
FACTORY WIRED MODELS

OUTSTANDING FEATURES :

@ FIELD CURRENT SUPPLY self-con-
tained) for 1 to 3-12 in. ROLA 2500 ohm (110
volt D.C.) Dynamie Speakers.

@ PHONO.-PICKUP thigh imped.) or *“mike”
(operation choice read-
ily optional).

® SHIELDED AND#
POLARIZED PLUGS
furnished for mike and §

phono. inputs.

@® SPEAKER FIELD

and output transl‘orm]er

connections miuade . "
through a  polarized ga%ﬁgp'!‘ﬁcs?))vﬂ:rqe%‘gb

FPanel—also speaker out-
et socket, and shielded in-
put connection Plugs.

plug-socket furnished.

® CIRCUIT employed
is completely modern—
complete absence from hum is guaranteed!
® TONE QUALITY matches performance of
8 to 10 tube amplifiers seIlmg for many times

| the cost of these models!

® COMPACT—measurcs eonly 13% in. long,
10 in. wide, 6% in. tall. Its hght weight alse
permits its usc as a portablel

® KIT MODELS are furnished completely
assembled . . . . no holes to drill! Detailed in-
structions and photographs furnished will
enable even a novice with no previous experi-
ence to quickly and successfully complete the
utterly simple wiring shat remains to be _done.

7Y, Watt St Amp Amplifier

OVER-ALI, GAIN: 120.7 Decibels

_ Tubes Used: 2-6C6, 2-42, 1- 523
CRYSTAL
15 Watt <“miker Ampl:f:er

OVER-ALL GAIN: 97 Decibels
Tubes 1ised: 1-6C6, E-75. 2-6B3, 1-373

KIT MODELS §{ WIRED MODELS

STOQ i SIS

Matched RCA Tubes (7'; Watt Model) $2.84
Matched RCA Tubes (15 Watt Model) $1.18
ROLA 12 in. 110 wvolt D.C. 2500 ohm
Dyn. Speaker with output transf. ....
PIEZ0 CRYSTAL MICROPHONE
AMPERITE RIBRON “MIKE” ,,.,,.,..517.64
YOUR MONEY REFUNDED
If on their rceeipt you are mot pleased with
your purchase, return same 1o us.
Ventilated

HMetal Cover
an atals
lmcﬁnuhe! Fc':zbolh
models— gn-oudu qae-
cess to tubes.

$1.95

ADDITIONAL
WRITE FOR OQUR LATEST

FREE CATALOG

We SPECIALIZE in the design and
construcfion of AMPLIFIERS . .. deal
direct with the mfgr. and save maney!

AMPLIFIER MFG.'DIVISION Of The

565-R 6th Ave., New York, N. Y.
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FREE

VALUABLE NEW CATALOG
Filled With The Latest

RADIO PARTS
AMATEUR SUPPLIES
P. A. EQUIPMENT

e o o
SAVE at SEARS
Send for YOUR Copy TODAY

e o ®
NEW DEVELOPMENTS!
NEW APPARATUS!
NEW LOW PRICES!

Every Radio Man Will Need New Equip-
ment for Servicing The NEW METAL TUBES.
You'll Find It in This New Catalog.

Famous Testing Equipment
SOLD ON EASY TERMS
The Latest Tnplett—ReadntL—Su-
preme — R.C.A, — Clough Brengle
and Triumph Instruments are All In-

cluded.
Write for Catalog RC653L

SEARS, ROEBUCK & CO., Chicago

uality

Binding Posts
Tip Jacks
Male Plugs
Female Plugs
Low-Loss Sockets
A-C Switches
Tap Switches
Terminal Strips
Short Wave Switches
Moulded Sockets
Electric Eyes

Write for Latest Bulletin

HUGH H. EBY Inc.
Hunting Park Ave.

2066
PHILADELPHIA, PENNA.

RADIO ENGINEERING

RCA Institutes offers an Intensivo course ef high
stundard embracing all phases of Radlo. Practieal
tralning with modern equibment at New
York and Chicago schools. Also speefallzed
courses and llome Study Courses under ““No
obligation”” plan. Catalog. Dept. RT-36.
RCA INSTITUTES, Inc.
75 Varick St,, New York 1154 Merchandise Mart, Chieago
Retogm zed Standard in Radio Instruction Since 1909 Since 1909

RAYTHEON

TRADE MARK

4-PILLAR RADIO TUBES

Write for FREE 1936 Tube Chart
RAYTHEON PRODUCTION CORP., Dept.
30 East 42nd St., New York, N. Y.

E-5.

RADIO-CRAFT

CHECKING PUBLIC ADDRESS
FIDELITY

(Continued from pago 693)

give You the over-all response curve of the P.A.
system.

Undoubtedly you will find that this response
curve has many hills and valleys, some more
than 30 db. deep; and some about 100 or so
cyeles apart. These hills and valleys may be
more pronounced at certain frequencies. Sound
waves are reflected easily, and these reflected
waves will cancel and reenforce the projected
waves, thus producing these irregularities. For-
tunately, it has been found entirely satisfactory
to use only the peak values in drawing the
actual response curve of the system. The re-
sponse within any valley can be checked by
moving the microphone a few inches to the right
or left of its former position.

TYPICAL RESPONSE CURVES

The response curve obtained for a typieal
P.A. system (not of high-fidelity type) is shown
in Fig. 2. Curve a is the actual response with
the microphone in one position throughout the
test, and shows the peaks and valleys discussed
before. Curve b is drawn only through the
peaks and represents the true response of the
system. Note that the response is more than 15
db. up, at 700 eycles. This response is typieal
of an amplificr being operated with a veloeity
microphone,

EQUALIZING TO IMPROVE RESPONSE

Poor response in one part of a P.A. system,
such as in the loudspeaker, can be compensated-
for by adjustment (equalization) of another part
of the system. There is, of course, a definite
limit to the amount of equalization which can he
introduced if a definite amount of power is re-
quired from the P.A. system, for equalization
necessarily reduces the peak of the response
curve as it builds up the low parts. Uniform
amplification over the entire frequency range
can be obtained only at the expense of reduced
power output.

The first stage of a typical resistanee-coupled
amplifier is shown in Fig. 3A. One type of
equalizer eircuit is inserted by cutting the leads
at the point marked X, and inserting a double-

pole double-throw switch which will cut the
equalizer tn and out at will. The new circuit
containing an equalizer ia shown in Fig. 3B.

The values of the parts selected tnay be used
ns a guide in improving the frequency response
of an amplifier combination. Better results ean
be obtained with some amplifiers if the two
100,000-chm resistors which are connected in
parallel with condensers are omitted. The posi-
tion at which the equalizer contrel potentiometer
is set determines whether the equalizer circuit
will have a maximum impedance to higher or
lower frequencies, (It iz the impedance the
equalizer circuit introduces at the various audio
frequencies which determines the voltage applied
to the grid of the succeeding stage.)

When the D.P.D.T. switch in Fig. 3B is in the
up position, the equalizer is cut out of the ecir-
cuit. With the switch in the down position, the
A.F. signal enters the equalizer circuit through
the 0.1-mf. coupling condenser; it then passes
through the network made up of 3 resistors and
2 condensers.

The position of the contact arm of the 0.1-meg.
potentiometer determines the relationship be-
tween the high- and low-frequency response of
the amplifier. {Although this potentiometer has
some control on the voltage supplied te the suec-
ceeding tube, the 0.5-meg. potentiometer is the
real grid-voltage control. This potentiometer does
not affect equalization, but simply regulates the
gain introduced in the amplifier. It is thus used
as a volume control.}) If the arm, 2, of the
0.1-meg. potentiometer is set near point 3, the
low f{requencies will predominate in response
curves, because the capacitative reactance of the
0.1-mf. condenser increases as the f{requency is
lowered. This in turn causes a greater voltage
drop to occur across the lower 0.1-meg. resistor,
thus giving greater amplification at the lower
frequencies,

Good high-frequency response is obtained when
the pointer is near terminal 1 of the poten-
tiometer, because here the 0.1-meg. resistance of
the potentiometer is now almost entirely in
series with the 0.1-mf. condenser, reducing its
effect upon the circuit. The 250 mmf. condenser
carries practically all of the high-frequeney sig-
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nals around the upper 0.1-meg. resistor. Re-
member that “equalization’” is a lowering of the
voltage gain et those frequencics wheh are re-
produced easily by the I’.A, system. The greater
the equalization required, the greater must be
the amplification introduced, by adding an extra
stage, to bring the P.A. system up to its original
gain, but with high fidelity.

Another method of equalizing for the lack of
high frequencies, which was first developed and
suceessfully used by the writer, is given in Fig.
3C. The peculiar arrangement of resistors and
condensers i8 in reality an automatic voltage
divider, dividing the voltage in exactly the de-
sired ratio to obtain the right response. The two
condensers do not affect the circuit at low fre-
quencies, but as the frequency is increased, the
voltage drop across each of the condensers dee
creases, thus placing more and more voltage
across the 0.1-meg. potentiometer. This poten-
tiometer may be used as the volume control, for
it has little effect upon the amount of equaliza-
tion which is introduced. By selecting ditferent
values for the two condensers and resistors, it
is possible to obtain n tremendous reduetion in
low-frequency amplification in comparison to
that received at the higher audic frequencies.

The use of resonant circuits as a means of
equalizing should not be overlooked, for they
are simple, efficient and effective in improving
the frequency reshonse of a circuit. In the
arrangement shown in Fig. 3D the values of
the coil and condenser which are connected in
parallel are selected to resonate at a high fre-
guency, perhaps at 4,500 cyeles, to improve
high-frequeney response. The greatest voltage
drop will oceur across the combination at this
resonant frequeney. The 0.l1-meg. variable re-
sistor controls the degree of equilization; an
S.P.8.T. switch cuts it in and out at will.

The sales and business of any radic organiza-
tion interested in P.A. work will increase tre-
mendously if it can continuously guarantee good
fidelity. A high-quality service is insured by using
the method eutlined here, because the human ear,
having a variable-frequency response, has no
part in the measurements. If necessary, the over-
all response can be guaranteed to within a given
value to meet exacting specifications of certain
customers.

This article has been prepared from data sup-
plied by courtesy of National Radio Institute.

HOW TO MAKE A
PREAMPLIFIER

(Continued from page 668)

direetly across the primary of the output trans-
former. There should be no detectable hum in the
phones with the volume control on full, and even
a low-level condenser head should give a good
loud signal

LIST OF PARTS _

One National Union
One National Union
One National Union
Three 1.C.A. 8-prong sockets;
One I.C.A. steel cabinet 5x6x9 ins.
One 1.C.A. S.P.S.T. toggle switch:
One 1.C.A. S.P.D.T. toggle switch;
One L.C.A. dial plate with knob:
One 1.C.A. 4-post terminal strip;
One I.C.A. 3-post terminal strip;
Five 1.C.A. name plates;
One Eleetrad volume control, 0.5-mer;
One Aalloy output transformer {in case), T.;
Two Aalloy filter chokes in cases, Ch. 1, Ch. 2;
One Blan power cord. 248 ohms;
Two Blan pilot lamp sockets with 3.2 V., 0.3-A,

bulbs ;
Two Solar electrolytic condensers, 4 mf.;
Three Solar electrolytic condensers, 16 mf.;
Two Solar paper condensers, 0.26-mf,;
Two Solar mica condensers, .0l-mf.;
One Solar electrolytic condenser, 10 mf., 50 V:
*One “‘C"'-bias eell with holder;
Two 1.IR.C. 10-meg. carbon resistors ;
Two ILR.C. 50,000-0chm carbon resistors;
One 1.R.C, 0.25-mep. carbon resistors;
One 1.R.C. 3,000-0hm e¢arbon resistors;
One 1.R.C. 10,000-chm carbon resistor.

{(*Name of manufacturer will be sent upon
request ; kindly enclose a stamped and self-ad-
dressed envelope.)

Vil
ve:
V3

type 6F5 tube,
type 6C5 tube.
type 26Z6 tube,

long;
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MAKE YOUR OWN RECORDS

- Fromradio or VOICE
g We specialize in com-

i plete  recording de
i vices for professional
' and amateur work.
We manufacture all
types of home and
brofessional recording
apparatus and cutting

devices for any n;
tallie or non-metallie

1 dise material

e Write for detalls on
needn.

your
Specially desipzed Amplifier! With switching panel.
Including owtput meter. Contains throwback swilches
for recording play-bark, pablic address, ete. Weo sui
gest sending for circniar and techmical details on this
amplifier. before huying elsewhere,
SOUND APPARATIJ’B COMPANY

Manufacturers Die mm Abparatus

150 West 46th St New York, N. Y.

UNIVERSAL
Velocity and Carbon Microphones

Universal’s latest achicrement—

Ideal for stage wse—Not atferted
by temperature or bunridity—I¥'lat
frequency response curve from 40
to 10,000 c.p.s.; OQutput-63 D.I.:
Low impedance nr direct llt; gnz

22 5
e m! stand
above nicronhon:-—t‘i’l‘l”‘ﬁ)‘.&)

UNIVERSAL MICROPHONE CO., Ltd.
424 Warren Lane Ingtewood, Calif., U, S. A.

The world over

IS ACKNOWLEDGED THE WORLD'S MOST ORLGINAL AND PRDGRES-
SIYE MAMUFACTURER OF ELECTRICAL TESTING EQUIPMENT

4017 W, Lake Street Chicago, Ilinois

B8aend today of sew !8.page ookl
of valuabla and vital infarmetion on — - Toor ot crammed ful)

“AERIALS AND HOW TO USE THEM"

Qaptaine di and _information for eliminatiox
neiss on afl bands ng fore on, use of entenas
coulers balaaced live mur-, nlln high frequency transmis-
sion and far
spartment houses s.0d stors dumun-tnllnn hookubs

Sent postpaid for a dime
Arthur H. Lyoch, Inc., Dept R., 227 Fulton St, N. Y, C.

RADIO

ENGINEERING,

Lroadcasting. aviauen and pelice radie, servicing. ma-
rine radic telegrapby and telebhony, Morse telegraphy
and railway accountingk taught thoroughlys  Engineer
ing course of ine mosiths' Jdurath quivalent to three
years of college radio work. All expenses Jow. Cata
Jog frce. School established 187§

Dodge’s Institute, Hudson St., Valparaiso, Ind.

AHT C.A.IIBGH MIKE REPAIRED

i gald-leai g
wchs furnished, M hour
MICAOPHONE Repair SPECIALISTS
BB Stk Avw., Mew Yark, B, ¥,

Prepare for the BigL P.A. Season !
Get Miles New P. A. Catalog

ip Trumpets,
Complete ems for Indoot
and Out 114 M:Lr Repaired Equal |
$4.50. Catalogue Free.
l#th 5t., H.‘f

to New On
Miles B Co., 114 W

Fascinating home-study course pro-

pates yu quickly for today's big

gest opportunity-—NEON—* gaseons

tube’® Nhigiting—most widely used

medium  of likhtpd  displays, the

future’s greatest source of illumimatie: Trabucd' men

needed in every locallty! Niart now while the industry
is still mew!

FREE Rmklrt desctibes NEON'S opmortunities, com-

nlele data on C. home-study course. En
mpazingly low. Write or FREI

E BOOK!
commemlllle Laboratories, Box 47-R, Omaha, Neb.
S e T
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ELECTRONIC MUSIC
FUNDAMENTALS

{Continued from page 663)

ment can be made by using a number of
tuning forks in place of piano strings. The
forks, of various sizes for different pitches,
are made of flat steel on a milling machine.
The size, thickness and length of the prongs
govern the pitch of each fork. Adjustments in
pitch are easily accomplished by shortening the
tips of the prongs (to raise the pitch), or by

| grinding their sides at a point about 10 per cent

of the distance from arc to tip (to lower the
pitch).

The experimenter can easily obtain a second-
hand piano action and console, which he can
cut down to the desired size (see Fig. A). Each
of the hammers which is ordinarily used to

| strike a string is now made to strike a tuning

fork, as shown in Fig. 4. Individual pick-up
magnets are connected independently to contacts
of the key action. The output of all pick-up mage
nets is connected to a primary tap of the output
transformer. It is noted that the movement of
the key closes the contact and also actuates the
action of the hammer.

The amplification of wmetal reeds is accom-
plished in two ways: (1) electromagnetically
for steel reeds, and (2) electrostatically for
reeds of bronze, silver, ete.

Anyone familiar with a condenser-type micro-
phone will find a resemblance between it and the
diagram shown in Fig. 5, where one electrode is
connected to a reed and another near it. so that
when the reed vibrates by the movement of nlr
from the reed chamber, alternating current is
induced between the two electrodes, then am-
plified and converted into sound energy, the
pitch being of the frequency at which the am-
plified reed vibrates.

The amplification of strings mechanically is
accomplished by placing a metal bridge with
knife edges under the strings, so that when a
string is struck the vibrations rock the metal
bridge which is securely connected to a larme
diaphragm by which the air is set in motion, as
shown in Fig. B.

Mechanical amplification is very simple, but
does not have the power, flexibility and sound
distribution suech as is accomplished by elec-
trica! amplification of strings, several methods
of which are shown in Fig 6.

The Magnetic Pick-up Method of amplifying
strings is acecomplished in many ways, depend-
ing on design and requirements. The funda-
mental diagram shown in Fig. 6 illustrates a
permanent bar magnet with a coil of No. 40
wire, one side of which is grounded and the
other connected to the primary of the input
transformer.

Anyone with a slight knowledge of electricity
can clearly see that a coil winding on a mapnet
functions like an A.C. generator of fixed voliage
and frequency (cycles) when the steel string is
set in motion.

The primary winding of the transformer is
made te match the winding of the coil on the
magnet. Taps are provided in the primary wind.
ing for transforming the A.C. from the coil at
a predetermined voltage. The output trans-
former is made with a scecondary winding to
match the grid of the tube. The winding of the
primary of the transformer with or without
taps is especially suitable when made at an
impedance step-up ratio as: primary equals 1/10
or less; secondary equals 1.

The Tnduction Method of string amplification
consists of a eoil of wire around a stretched
steel «tring. The motions of the string in all
directions always are picked up by the ecoil.

The Electrostatic Methad of amplification of
strings uses the well-known principle of the
condenser microphone, where a high potential is
applied to cne electrode, and another eleetrode
is cennected to the control-grid of the amplifying
tube. The vibration o the string will induce an
A.C. voltage in the string which is connected
to the grid of the amplifying tube.

The contact-type piezoelectric pickup con-
sists of 2 small plates of crystal (Rochclle salt)
encased in a bakelite plate approximately ¥%- x
34-in. square, and secured tightly to any vi-
brating surface such as bells, chimes. the body
of a musical instrument. or the sounding beard
of a piano, etc. (see Fig. 7).

(Part III of this article will discuss the con-
stroetion of the units shown in Figs., C and D.
—Editor)
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¥ Tests all type tubes—Metal, Glass,
Glass-Metal.

AL Line voltage adjustment.

¥ Leakage and Short Test.

¥ Triplett Direct Reading Instrument
(GOOD-BAD Scale)

An up-to-the-minute 1936 Tube Tester.
Five flush mounted sockets provide for all
type tubes. The tester operation is very
simple and indicates condition of tube for
dealer and customer on Direct Reading
GOOD-BAD Triplett colored meter scale.
The Tester is designed to indicate all inner
element shorts and make leakage tests.
Complete in attractive, sturdy quartered-
oak case. Attractive sloping panel of silver
and black, Suitable for portable and counter
use. Model 430. Dealer Net Price $18.00
Model 431—same as 430 except has Read-
rite GOOD-BAD meter.

Dealer Net Price ...ecvvenceses. $14.40

TESTERS AND METERS

MAIL COUPON NOW

DAL LYY LT YL Y LR LY R T

g READRITE METER WDRKS
g 516 College St.. Bluffton. Ohio

s Without obligation nlease send e mcre informa-
8 tion on [J Muxiel 430 O Medet 431 O Send complete
8 catalogue.

»
&
B
o

Address ... ... it riiaaaaee 0000

d
LY R L P Y Y]
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LRLI-RROUND
MICAOPHONE:

*Disgram thows angle of

plekwp without Jrequensy

diserimination of tarious
2y pes mitvophones.

> i
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56} BPAOADWAY NEW YOR

AMPERITE Yelocily MICROPHONE |

95¢ NEW ATLAS
ALL ALUMINUM BAFFLE
Stand  (Qaly)
...... $5.40 Net

Send for free catalogue

Jobbers and representatives—
write for sales plan

ATLAS SOUND CORPORATION
1453-39th Street Brooklyn, N.Y .

The Original. Aluminum
Parabolic Detlector Raflle
will soise your problem of

effective sound dlstribution,
it will increase your apesk-
er eficiency. and rabnimize
feed-back cliffleuities. This
batfle acmmmodates all 10,
11, and 12-inch coae sbeak
eri. Bell opening, 17 inches;
Iongth. 20  ioches. 100%
weatherproof.

BAFFLE-$52

(Model AM.i0)
NET TO DEALER

Adjustable 6 1. Floot
Stand. and Battie $17.40 Net
Adjustable Floor

$12.00 Net

Sound Projection

at its best!
‘¥ITH THE NEW, SCIENTIFICALLY DESIGNED

LIFETIME

SOUND PROJECTION BAFFLES

Toda¥'s advances In sound repro-
ductlon are made possible by this
new development, realting in
more effective sound distribution
and a minlmum of téed batk.

el No. 32 has a 327 hell-w

take uny 12° speaker and cone
complete with weatherproof speaker
housing and adnstable mounting

brucket. List $30.00

Special Introtductory

Price to P.A. Men $1 695
No. 20 P.13. for 8" Speaker $12.97
Net.

No. 15 P.B for 6 Speaker §7.35
8

Net.
Prepaid on receipt of remiftance.

LIFETIME CORP.

1006 MADISON AVE. TOLEDO, OHIO

MANUFACTURERS: Curbon, condenser, crystal, eleetro-
static and velocity mlerophones—electro dynamic speakers,
dQluminum trumpets and sound projectors.

Send for descriptivo literature.
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METAL TUBES IN A
MODERN PREAMPLIFIER

(Continued from page 667)

52 db. is required in the preamplifier.

Using the above method of attack, the re-
quired amplifier gain for any input device and
output power can be quickly approximated.

Until about 2 yenrs ago. practically all pre-
amplifiers were battery operated. Continuous
research has changed this condition, so that now
an all-A.C. operated preamplitier is practicable.

There is no doubt by this time that metal
tubes eventually will replace glass tubes in maost
radio receivers. While the cost of metal tubes is
at present somewhat above that of comparable
glass tubes, the several valuable performance
characteristies of the former have caused ‘'iron”
tubes to take the radio industry by storm. This
does not mean that glass tubes should be retired
to obsolescence, but merely that the use of irom
tubes reflects the general progressiveness of the
radio field as a whole. The advantages of metal
tubes in P.A. work are here enumerated.

1. Reduction in tube noise and mierophonics.

2. Compaetness, which lends itself to the
modern trend toward simplified equipment.

3. Positive self shielding.

4. Simplified self-aligning base plug.

5. Increased strength.

Increased tube strength is of great importance
in P.A. work due w0 the great abuse tubes nor-
mally receive in such service. In addition to the
unbreakable shell. these tubes have a more rugged
internal structure as the elements are supported
by at least 7 short leads that go directly to the
base pins. The psychological effect of metal tubes
and the obvious ‘“latest” effect on the ultimate
purchaser or user of P.A. equipment, also play
important roles.

Keeping in mind all the aforementioned metal-
tube advantages. the low-level preamplifier de-
scrihed below was designed and developed to
form a unit which would be ideal from the en-
gineering standpoint and at the same time in-
expensive.

Five major factors determined the design of
this amplifier, as follows:

1. Adaptability to metal, metal-glass, and glass
tubes.

2. High efficiency.

3. Low harmonic distortion and phase ehift.

1. Low hum level.

5. High power output.

1. Adaptability. The cirenit is designed to ne-
commodate either metal, metal-glass, or glass
tubes. If metal tubes are used. three GCbs are
employed. Two serve as voltage amplifiers while
the third is used as a half-wave rectifier. In this
way there is no possibility whatever of misplac-
ing tubes. The same anplies for metal-glass tubes.
If glass tubes are used, two 6C6s connected as
triodes serve as the voltage amnplifiers, and a
type 1V is used as the half-wave rectifier.

The input and output terminations are ar-
ranged to accommodate either 200- or 500-chm
lines.

2. Efficiency and Gain. The use of the 6C5
metal tube triode makes high efliciency possible
in this eircuit. The use of a transformer for
interstage coupling. in nlace of resistunce
ecoupling makes possible a 100 per eent (6 dh.)
greater voltage amplification. Additional gain
can readily he obtained by the use of an audio
choke in place of the resistor for parallel feeding
the interstage transformer primary. The overall
gain of the amplifier is 55 db.

3. Harmonic Content. The harmonies in =a
class A amplifier may be attributed to both
transformers and tubes. The harmonic content
i= small in transformers where the core ma-
terials are operated at proper flux densities. The
phase shift is also maintained at a low value
under these conditions. The amplifier can be
operated up to an output of 30 milliwatts
(4 7db.) without exceeding a negligible value
of total harmonics.

4. Hum Level. The amplifier is complete on a
single chassis. It might be thought that the
advantage gained in compactness (the complete
amplifier i3 only 83 x 7 ins. wide and when
using the metal tubes has an overall height of
114 ins.) would be completely offset by increased
hum. However proper design and placement of
parts (see the photos) has reduced the hum
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Westinghouse
Power Generator

Manutactured for U. S. Signal Corps
200 Watt.

for

110 V. AC

-

A.C. ELECTRICAL POWER

trom 2 Windmlll, from available Waterpower, from Your
Automobile, from your Motareyeie, from your Bieyele, Foot-
pedals or Handerank (for transportable Radio Trausmitters.
Strong Floodlights, Advertising Signs); do you want to
operaie AC ladio sets from 32 ¥, DC farm light systems;
oherate two generalors in serles to get 200 ¥. AC; obtain
1wo DPhase and three Dhase AC, etc.. elc.

There Are Over 25 Applications
Some of which are:
L A.C. Dynamo Ughting from eight to ten 20 Watt 110
Volt lamps. Short Wave Trausmitter supplying 110 Volts
AC for operating “'Ham’* transmitter. Qperating 110 V.
AC 80 Cycle Radio Receiver In DC districts. Motor Gen-
erator, I'ublle Address Systems. Electric Sirens on motor
boats, yachts, ete. Camp Lighting. Short Wave artitielal
Cfever'™  apparatus.  Teievlsion. j*elton  Waterwheel for
lighting or other purDoses. Alrplane: for lighting strong
scarch lights or electric signs. Laboratory werk, ote., ete,
4 to %% H.P. necded to run generator.
BLUE-PRINT 22x28 in. and Four.Page
8% x 12 in. INSTRUCTION SHEETS
FREE with Generator.
ag described. including four ro- 0
carbon brushes. Blue-print and 9'
Send §2.00 defos_lt halance C.0.D.
Shipping weight 18 Jbs,
{Replacement carbon brushes bought separato $1.50
set of four. Nel of instruetions bought separate $1.00.)
MONEY-BACK GUARANTEE

560 West Washington Blvd.,  Dept- RC536,  Chicago. Hlinols

| |
Have You Seen

the New Magazine?

Generator,
piacement
instructions

d THE VOCATIONAL DIGES

Telling you how to go about:

WHEN YOU ARE TACKLING
THE JOB OF FINDING A JOB;

WHEN YOU ARE PLANNING
A CAREER;

WHEN YOU WANT TO BETTER
YOUR POSITION.

The new magazine giving you every month a digest of
articles from magazines and newspapers all over the
country

HOW AND WHERE TODAY
Alert, resourceful men and women have succeeded,
where others, WHO DID NOT KNOW, have failed.

PRESENT-DAY JOB COMPETITION 1S INTENSE,
ONLY THE INFORMED MAN OR WOMAN
CAN STAY IN THE RACE AND WIN.

“JOBS & CAREERS”

IS YOUR GUIDEBOOK OF OPPORTUNITY.

On all Newsstands 25c¢

If your dealer cannot supply you, send
a quarter and we will forward
a copy at once.

JOBS & CAREERS

Dept. RC-536
520 North Michigan Avenue Chlcago, Illinols.
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level to an extremely low wvalue.

The hum level in an amplifier can generally be
charged to filament supply, plate supply, induc-
tive pick-up and electrostatic pick-up. The fila-
ment hum introduced by modern cathode-type
tubes is very small. The plate supply employs
a highly effective 2-stage condenser input filter.
Hum due to inductive and electrostatic pick-up
is eliminated by proper transformer shielding and
judicious placement of parts.

5. Power Output. The 7 db. output avail-
able from this amplifier makes possible the use
of direct monitoring with a pair of headphones
or a standard db. meter where the preamplifier is
located at some dJistance from the main ampli-
fier. This high output also gives us latitude in
gain to compensate for losses between the pre-
amplifier and main amplifier and any losses that
may be caused by equalization or tone control.

Certain applications, such as recording on
film or record, reguire power outputs not ex-
ceeding 1 W. For such applieation the output
of this preamplifier can be used to directly drive
a 48 output tube.

MIXING

It has always bheen somewhat difficult to
mix microphones, pickups and tuners of widely
different output. In many of the less expen-
sive sound systems a single gain control is
used with a switching arrangement to throw
in mike, pickup or tuner. It is evident that if
such a gain control is designed to properly oper-
ate with an average microphone. it will have to
be turned almest to the off point to control a
pickup or tuner input. Furthermore, most in-
expensive gain controls show a marked frequency
discrimination at the maximum attenuation
point. To compensate for this effect, a fixed
attenuator can be inserted between the pickup
or tuner amil the input to the variable gain con-
trol. This attenuator will bring the pickup level
down to the same output as a microphone, so
that the original gain control will cover the
entire volume range.

An 1deal attenuator must maintain proper im-
pedance on both input and output termination
and must show no frequency diserimination
throughout the A.F. range. It is customary to
use either a T- or H-type pad to obtain the above
results. With the chart shown in Table II1 any
person can make 2 pad of either of these types.

PADS

Inasmuch as the most common impedance for
transmission lines is 500 ohms, thiz chart has
bheen plotted for 5600-ohm input and cutput ter-
mination. The method of application is very
simple. The value of attenuation desired is read
on the left side. This value is then carried across
to the corresponding resistance walues. These
values, which are read directly in ohms, are
inserted in the circuits at the top of the chart.
If it is desired to attenuate a cireuit of an im-
redance other than 500 ohms, both A and B
values should be multiplied by the ratio of the
desired impedance to 500 ohms.

For example, let us assume that our bpre-
amplifier is designed to operate from an input
level of —80 db. with a gain control covering a
working range of 10 db. It is desired to operate
into this amplifier, a 200-ohm pickup with an
output level of —20 db., and it is evident that
the original gain eontrol would not be effective.
However, by using a fixed attenuator of 40 db.
between the pickup and amplifier input, proper
volume control ean be obtained. The chart indi-
cates that for 40 db. attenuation, resistance
values of A=—2{5 B—10. Inasmuch ns these
values are based on 500 ohms, to reduce the
impedance to 200-chm wvalues, both A and B

200
are multiplied by ——.

500

values of approximately 100 ohms and 4 ohms.
The H-type attenuator is generally used only
where it necessary to maintain perfectly
balaneed lines. Inasmuch as in most cases bal-
ance is not of prime importance, a T pad is
suitable. Referring to the T-pad ecireuit, it is
found that we need but 3 resistors: 2 of 200
ohms {(each}, and 1 of 1 ohms.

This gives us corrected

The preamplifier deseribed, and the simplified
fixed pal construction, make possible truly in-
cxpensive low-level eduipment.

1936
TABLE 1T
Carbon Mierophone ........... cesesesnse—B84db.
Condenser Microphone . ceerenenas.—82db.
Dynamie Microphone . cetereees..—B8db.

Velocity Microphone .. ............—97db.
“Diaphragm" Crystal M lcrophone were s —6B0db.

Magnetic Pickup cenunas—25db.
Crystal PiekUp ge oo s 3 hodsn oy .. .—15db.
“Sound-Cell” Crystal Microphone ........ —80db,
TABLE 1I
TUBES CLASS GAIN
145 class A plus 24 db.
150 " A 28 db.
2 ios ur
153 " B ' 32 db.
2 50s A 33 db.
2 2A3s "OA ** 34db. (Fixed Bias)
2 WES300As A " 35 db. (Fixed Rias)
2 46s or B0a "B " 36 db.
TABLE 111
ATTENUATICN NETWORK DATA
24 2A 'y A <
[ : L 9
26 28 3o 2o
3 o & N ;
T pao H ea0d ooveLt TT pap
NOTE 2, (LINE IMPEGANCE) =500 OWMS: 5 = 1513
ATTENU- 20 4 IR W .
v |A: G h(“T) a,smc,_zxs- n(u/)n..:ﬂ_(;;)
NO. B0 A ] < o
1 1.440 43420 2.879 86850
2 2.8718 21720 NOD 43440
3 4.318 14480 8.635 28950
4 5.758 10850 11.52 21710
25 7.193 BG83, 14.40 17380
6 B.635 7232, 17.29 14480
7 10.07 6198 20.17 12420
B 11.51 5421. 23.06 10870
9 12.95 4818 2595 9656.
_!,0 14.38 4333 28.35 8690;
2.0 28.65 2152 58.08 4364.
3.0 42,75 1420 8§08 2925,
4.0 56.58 1049 119,3 2209.
50 70.03 22.4 152.0 1785,
_ 60 B30B 6694 1868 1505,
7.0 9565 558.0 224.0 1308.
8.0 107.7 473.1 264.3 1162.
2.0 119.1 405.9 308.0 1050.
10.0 129.9 351.3 355 962.5
15 174.5 183.6 680.8 7563
20 204.5 101.0 1238 611.2
25 223.5 56.40 2216. 559.5
30 234.7 31.65 3943 532.7
32 241.3 17.79 7027, 518.0
40 245.1 10.00 12500 510.1
45 247.2 5624 22230 5057
50 248.5 3163 39530 503.2
55 2492 1.775 70300 501.8
60 249.5 1.0 125000 501.0
_65 2498 5623 222300 500.5
70 2498 3163 395400 500.4
75 249.9 1779 703000 500.2
80 2499 10 1250000 500.1
85 250.0 05620 2223000 500.1
90 2500 .03 .03161 3954000 500.0
95 250.0 01879 7027000 500.0
100 250.0 010 12500000 500.0

This article has bheen prepared from data sup-
plied by courtesy of United Transformer Corp.

— O ——

INSTALLING INDOOR AND
OUTDOOR P.A. SYSTEMS

(Continued from page 667)

ment costing only a few dollars {and utilizing
only a simple mierophone, amplifier and speaker),
to very elaborate systems such as used by the new
Waldorf-Astoria Hotel in New York City. where
provisions are made to distribute & programs to
1,940 guest rooms and to several public rooms
located throughout tie hotel. These programs
may consist of entertainment from broadeasting
stations, or musie originating in the hotel. Ar-
rangements are made for showing sound motion
pictures and for sending programs originating
in the hotel over transmission lines to hroadeast
stations. Such comiprehensive installations cost
several thousand dollars.

Every P.A. installation has its own particular
problem that can be solved only after a eareful
study of all the factors that make it ditfer from
other installations, but there are certain rules
and requirements applying te all types of in-
stallations that will be discussed in D'art 11,

This article has been prepared from data sup-
plied by ecourtesy of Coyne Electrical and Kadio
Sechool.

Please Say That You Saw It in Rap10-CrRAFT
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EXTRA

SYNCHRoN|ZED SOUNp
SYSTEMS

@ 17 WATIS UNDISTORTED ouTPUT
@ SYNCHROKIZED COMPONENT PARTS

® FLOOR CRYSTAL MICROPHONE
25 FOOT CABLE

® FIELD EXCITATION FURNISHED
FOR 2 SPEAKERS

@ SYSTEM AVAILABLE ONE OR
TWO 127 SPEAKERS

MODEL PX-4[7

Strict Dealer Policy. Time Payment Plan.
Fully Licensed.

This eaulpment makes an ideal system for permanent in-
stallations in halls, ehyrches, schools. etc.. where crowds
not exceeding 3,000 people ure to be handled. Like all
WEBSTER-CHICAGO sound systems 1t is  combletely
synchronized and all parts are broperly matched t0 de-
liver the ultimate In results.

Model PX-417 consists of the following units: The new
WEBSTER No. 1242 (dual diabhragm cf¥ystal microPhone,
which is unguestionably the ultimate in the dluphragm
type of microbhene, mounted on a floor stand with 23
feet of cable. Two No. 2001 spPeakers with connecting
cords and cables. These speakers are 12”7 electro-dynamics
with speclally deslgned cunes amd heavy voloe colls for
publlc address cystems. They have wide runge reproduc-
tions to handle the amplifier range.

11.G.-417 Ambpillfier 1s a four-stage advanced design Using
the following tubes: 1-57, 1-53. 3-2A5, 1-5Z3. Mixes two
Inputs. QGain at 400 evcles 1058 Di3, the hum level 25
DIt below zero level. Tubbed outhut translormers.

System Is also avallable with one Epeaker. Can be pur-
chased as a portuble unit in carf¥ing ease.

Prices are surbrisingly low. Write for details.

Jobber.
FREE

“A Short Course in Sound Engineering”

Welister-Chicago {3 now preparing a limited editlon on
the ubuve. Every sound man. jobber, dealer. service man
will want one of these up-to-date Pamphicts covering
engineering gnd sales details. If you wish one, send in
your name. Printing will Le limited to those desiring
this information.

WEBSTER-CHICAGO

manufactures a complete line of synchronlzed public address

See your

systems. sound equipment amplifiers and accessories of
all kinds.
WRITE FOR CATALOGUE

B THE WEBSTER COMPANY L)
§ Section MY-10, 3825 w. Lake St. §
8 Chicago, lllinois. [}
: Please send me more iuformation on  Model :
1 PX-41TRvad Please enter my name for copy g
: of “Sound Engineering”......... :
| 2. §
[ 1 T T T ]
§ [ ]
[T T [ | - e o S R 0 S gy o sy ———— ]
&

§



www.americanradiohistory.com

DON'T/

BUY ANY AMPLIFIER
OR P. A. SYSTEM

until you read our circulardescrib-
ing a new line of advanced design
amplifiers incorporating such
revolutionary features as,

Automatic Feedback Suppression

Volume Level Expander

Automatic Tube Noise Suppression

Simultaneous Class ""A" and Class "B"
Amplification

Cathode Ray Control Indicator

Automatic Audio Volume Control

Our Amazingly Low DPrices, FREE TRIAL
QFFER, and Usual FIVE YEAR GUAR-
ANTEE Make 1t Well Worth Your While
to Write To-Day for Free Circular No.
PA 436

AMPLIFIER Co. of AMERICA
20 West 22nd St., New York, N. Y.

5 WMT 685 POWER AHPLIFIER

A well designed amplifier
suitable for most any smalt
indoor publio address fnstal-
lation. INPUT: to grid. Out-
put 6 watts peak. undistorted
output 5 watts. Uses 1-6J
metal tube; 1-5Z4 metal tube

if and 1-6B5 Tube, New Te-
el slstance coupled circuit. No.
101. Your Cost,
less
Mat eiml Sylvanla
Tubes .... $2'50

SERVICEMAN’S
UTILITY KIT

Weil worth many tim
its cost. Each part wlll
be found useful to serv

lcemen. Selling at this
low price 10 clear our
shelves. Sold complete

“ilwm a“ m;é;:lauulitr wal
chest, No. .
Your Cost .. $I '25

PUBLIC ADDRESS and 5. W. MANUAL
Contalns valuable (ats In the coustruction of power
amplifiers. instalistions of systews, microphone care,
ghort-wave hookubs: and many other interesting sub-
jects. Send for your coby 10W. IOC
Your Cost

Send for new 1936 cmlo&
TRY-MO RADIO C .. ]
85 Cortlandt Street New York City

AUTOCR AT s

Tuning Indicator
ELECTRON-EYE TUNING

\‘"%Lp/,,, for any set!

Provides simple. inexpensive
means of modernizing any
set by adding electron-ray
feature for. PRECISE VIS-
UAL TUNING.

A self contained unit ar-
ranged for ready mounting
on wood or metal panels.

Installed in any A.V.C. set
using 23%V. ar 6 V. tubes
Complete instructions.

List price $3.00 Complete. A
good profit-maker over the
counter or on service call.

Regular discounts apply. See
it at your jobber, or write to

AUTOCRAT RADIO €0.

538 N, Hamilton Ave. Chicagoe, Il

Corresp |:|r||:|l|:n-_|= Courses In

RADIO wdSLECTRICAL EHI]IHEEHIH[:
ELECTRICAL ENGINEERING s sopie

electrieal
llon modum courke. So simplified anyone can Rrasp quitkly. LOW

RADIO ENGINEERING Ultrs-modern cour:s in radio. public

addrass photo-electrle work. ains
nu to be super narrl.e snan, resl vacuum tube lechniciap. lemnl
vrnl Tuition onlv ' llh" ennnle ll:(rr'r'rdlnnr;n.fnl ' T
or free cobles of school ratalogs, studen
WRITE TODA magazines, etv. SEND NOW!
LinCOLN ENGINEERING SCHOOL

859-G So. 37th St., Lincoln. Nebr.

RADIO-CRAFT

USEFUL CIRCUIT IDEAS
(Continued from page 669)
for each tube. The latter may be 80s, 8ls, 83s,
or any other rectifiers. Condensers Cl1 and C2
should be about 8 mf. (depending upon the cur-
rent to be drawn). and may be of the electrolytic
type. The remainder of the filter is quite normal.
C. BORKOWSKI

HONORABLE MENTION
MPLIFIER IMPROVEMENT. While work-
ing on an amplifier which had a Loftin-

White circuit, similar to that in Fig. 7,
replaced the 2A3H tube with a 2A5. The new
tube gave much better power output and higher
sensitivity, these characteristics having been
rather poor before the change was made, The
few new parts needed—a tube with its socket.
and the bias resistor and condenser—made the
change very inexnpensive.

WILLARD MOODY

HONORABLE MENTION

UTPUT TUBE. The use of a type 32 tube

as an output amplifier, as shown in Fig. 8,
is quite effective for use in a low-current-drain
receiver. Not wishing to use a 33 because of the
relatively high current drain and since I know a
30 would not have high enough gain for the
purpose, the 32 was hooked up as shown. The
use of impedance coupling was necessary, since
the detector was also a 32, and transformer
coupling caused bad distortion. The 4% V. “C”
battery also aids in reducing distortion, and as
a result, the tone quality is quite good.

RAY BoOSSEN

HONORABLE MENTION

MPROVED OSCILLATOR. The wuse of a

variable-mu tube such as the 58 or 6D6 in the
so-called electron-coupled circuit often leads to
instability due to the remote cut-off characteris-
tic of this type tube. The connections may be
slightly changed however, as shown in Fig. 9, so
that the circuit will be much more satisfactory.
The change is simply to remove the suppressor
from the cathode, the usual connection, and re-
turn it directly to ground. With this hookup, the
tube forms a very stable and smoothly-working
detector.

ROBERT SANFORD

HONORABLE MENTION

EMPORARY REPAIR, T use a G.E. model

B-52 radio set for interference location work.
and when I needed it recently in a hurry it was
inoperative due to a defective transformer. Since
the set had to be used immediately, and no re-
placement could be had. the circuit was patched
up as shown in Fig. 10. Resistor R1 was shunted
directly across the open coil, and the set played
at almost full volume.

RaLPH Scotr

HONORABLE MENTION

ONDENSER METER. This is a direct-reading

instrument. A 1 ma. meter is used in con-
junction with a copper-oxide rectifier. By open-
ing the circuit at the switches shown on Fig. 11,
the meter may be used for other purposes. Con-
densers of known capacity are used for calibra-
tion. In use the test leads are shorted. and Rl
adjusted for zero reading the same as in an
ohmmeter. Resistor R1 is an ordinary volume
control, while R2 and R3 are 10-W. wire-wound
units. The 80.000 ohm unit, R4, i a 2-W., while
135 is a 10.000 ohm resistor with a clip for ad-
justment. This will be set at about 7.500 ohms.
This meter is useful mainly for testing paper
condensers, but electrolytics may be tested if
they are first formed by applying D.C. to them.
If condensers are tested in a set, the line phg
should be removed from the socket, to prevent
trouble from a grounded line,

Impedances may be calculated from capacity
calibrations, since 1 wmf. equals 3,000 ohms at
60 cyeles, 2 mf. equals 1,500 ohms, 14-mf.-12,000
ohms, ete. The capacity ranges of the various
jacks are: A— .001- to .25-mf., B— 0.1- to 8-mf.,
C— .25- to 20-mf,

Riciiarp T. ScuuLrz

NOISE ELIMINATOR

HE following circuit—reproduced by special
permission of QST Publishing Co.—was devel-
oped by J. J. Lamb of QST magazine. This is one
of the most successful methods so far developed.

Please Say That You Saw It in Rap10-CRAFT
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SPRAYER OUTFIT

ELECTRICAL— PORTAB'.E

o ey 53 250

Gun, ready
for service

This I3 the ideal Outfit for all around spraying work
wherever Current Is  available. _Sprays eversthing: Lac-
yuers, 011, vold Water Paints. Enamels, Vamish, Insect-
icides, Disinfectants, Shoe Dyes, ete. The Unit is com-
pact, completely self-contained.
ldeal for spraying Furniture.
chinery, uand

Radlators, Screens, Ma-

other maintenance paintings in lHomes.
f‘dleil" Clubs, Hnspitals, Stores, Factorles, and Oftice
mildings,

The Gun furniied with thl, Tnit 13 of Pressure Cup
typo. requires but 2 eu. ft. of Afr per minute. Ilas
HBleeder type construction which assures unifurm pressure
at all times without clogging ihe Alr Passage which i3
wadlly cleaned. Furnished with 3 Nozzles which produce
Fan, Round, and Right Angle Spray respectively.
Comblete Unit eonsists of Aldr-cooled Combressor with
machined Fan-cooling Pulley. V-Belt Drive; Pressure
type Gun with 1 quart Aluminum Paint Cup: 3 Tips
% L1, Meavy Duty Motor, 110/120 volt, 60 cycie, AC.
15 ft. rubber covered 2 Ply Air Hose: 8 ft. Cord & Piug;
Filter Tank: Entire Unit mounted on Base with Ball

Bearing Casters.

A low priced Power Spraver: tho kind of Machine that

u-ually sells for $30.00 to $60.0

Pnen of tompiete outfit, shlppinn woiuht. $32 50
shi- §25 50

$7.50

............................. $9.50
Our Old Customers Know That
Our Merchandise Is Sold on a
Strict Money-Back Guarantee

All Shipmenta will be forwarded by Express
Collect if m.u nuﬂ’icwnt poatage tncluded

WELLWORTH TRADING C0.

560 W. Washington Blvd., Dept. RC-536, Chicago, IIl.

Something NEW!

WEATHER

FORECASTER
AND

HUMIDITY
TESTER

“HYGROSCOPE”

The Ace of Weather
Forecasters

When placed in a_ well-ventilated room or in
the fresh air, the HYGROSCOPE forectells com-
ing weather conditions from eight to twenty-
four hours in advance. It also accurately recerds
outdoor humidity. and when placed inside it gives
the humidity within the house or room.

The HYGROSCOPE is automatic self-adjust-
able, simple American-pre¢ision made. It can-
not get out of order at any time. The dial
measures 23”7, is enclosed in a 6” round hard-
wood ease, with cither walnut or mahogany fin-
ish. It is attractive for desk or living room.

OUTSEIDE DIAL FORECASTS WEATHER

Fair—rain-—or changenble is indicated on the
outer dinl when the HYGROSCOPE is placed
in a well-ventilated room or out.of-doors. If in-
doors, place the instrument near an open window.
INNER DIAL SHOWS HUMIDITY CONTENT

The HYGROSCOPE also acts as a hygrometer.
Numbers on the inner dial indicate the degree
of humidity present in the air and in artifically
heated rooms

SEND YOUR ORDER NOW! Get your HY-
GROSCOPE today. Your remittance in form of
check or money order accepted. If you send cash
or unused U. S. Postage Stamps, be sure to

register Your letter. Also speci- $2OO

fy if you prefer the HYGRO-
SCOPE in Walnut or Mahogany. =
Postpaid
GRENPARK COMPANY
Dept. RC-536
99 Hudson St. -  New York, N. Y.

ping weight. 7 ibs.
Prlge l%' mpressor only, shipping weight
5.
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SPECIAL OFFER

Complete Public
Address System

AS ILLUSTRATED

Immediate Service

20 WATT
YOUR $59¥

Here's what you get: Tubes
1—20-Watt 1ligh-Galn 6135 Push-Full Amplitier
Using 1—8.A8, 2—76's, 2—63"s and 1--573.
Input to grid ‘of first tube. Output to 2-1-8-15
ohm volee eoils and 500 ohm iine. I'ower con-
sumption 83 watts. Fur use on 115 volts, 60

eycles, A.C. Can be used with velocity mike.
2—12%" A C. Dynamic Speakers matched to
amplifier.

1-—Fader Mixeér Input Box for carhon microphone,

1—727 Adjustable Floor Stand, elnemium plated
stem, black cFystalline base.

1—1ligh ¢uality Double Button Carbon Miero-
phone.  All neeessary couneeting I'lugs und

Cabies.

All components are perfectly matehed 10 eacih
other. Ship. wt, of Complete ‘\)slem. 5 lbs.
Ship. wt., Amplifier Alone,
Complete Set of Matched Tubes

$5.00 for comblets system with velocity mike on
shecial offer.

5- WATT AMPLIFIER

R- ZBGA

$8:75

Tubes

Gain 85 d.b. Input
250,000 ohms to grid
of 57; outpul for &4
5000 ohm
transformer
mary. Tubes: I+
watts, Operates
8" x 6" x 7%”. Provides field current for 1—1300
ohm speaker or 2--3000 ohm sbeskers in parallel.
Shib. wt.. 15 1b=

100% Satisfaction Guaranteed. Send Money Order or
Certified check. €.0.D. shipments require a 20% de-
posit. immedlate Service—MNo Waiting.

HUDSON SPECIALTIES CO.
40 West Broadway New York Gity

CLASSIFIED ADVERTISEMENTS

Advertisements in thls section are inserted at the
cost of Lwelve cents per word for each insertlon—
name, inltials and address each count as one word.
Cash should accompany all classified udvertise-
ments unless Dlieed by a rerognized advertisxing
agency. No less than ten words are accebted.
Advertising for the June, 1936, fssue should be
received not later than April 8, 1936.

1—523. Cousumes 50

-2136,
115 volts, 60 cycles, A.C. Slze:

-57, 1

A.C. AUTO GENERATORS
TURN SCRADT INTO MONEY. AUTOPOWER SHOWS
you how easily and economlcally auto generators can he
converted tnto A. C. or D. C. generators and ). G motors.
2 to 1000 volts; for sound. radio. pawer, llght, or welding.
No previnus experiente necessary-—oomnlete informatlon all
in new book, wlth simple instructlons amd illustrations.
Endorsed by thousands. Only $]1.00 postpald. Autopower,

Inc, 114-C 8. Hoyne Ave.. ('llcago.

___RADIO )
RADIO EN ENGINEERING, BROADCASTING.,  AVIA-
tion and pollee radio, servicing, Marlne and Morse Teleg-
raphy taught thoroughly. All  expenses kv, Cutulog

free. Dodge’s [nstltute, Plne Street, Valvaraiso, Indluna.

INSTRUCTIONS 18 8§ DISTANCE ("IIY‘%T 3\, SETS—
record 2100 nlles: ‘‘Radiobuilder’’ yeat. 25c. Labora=
tories, 151-B Liberty, San PFranciseo, Calif.

936

When properly constructed it is particularly
effective in reducing “man-made" statie, such
as auto noise, and that made by electrical appara-
tus. The diagram given in Fig. 12 is for the
unit used as an attachment to any modern
superheterodyne, and in such receivers is con-
nected into the LF. circuit. (The more compli-
cated set-up required for T.R.F. gets is not yet
available.) The parts used are as follows;

C1, 0.01-mf., 400 V.;

C2, 0.1-mf., 200 V.;

C3, 0.1-mf., 200 V.;

C4, 0.1-mf., 400 V.;

C5, 250 mmf., midget mica;
C6, 0.1-mf., 200 V.;

C7, 50 mmf., midget mica;
R1, 600 ohms, %-W.;

R2, 20.000 ohms, 1 W.;

R3, 5.000 ohm potentiometer;
R4, 0.1'meg., %-W.;

R5, 0.1-meg.. Yo-w

L1, diode-type LF. transformer;
RFC. 20 mh. It.F. choke.

The unit may be plugged into an existing re-
ceiver or it may be built into a new one. In the
latter case the clips and plug naturally will be
omitted. (More detailed duta appears in QST.)

SERVICING 1/,-MILLION
|6-MM. TALKIES UNITS

(Continued from page 672)

gram of the amplifier. Servicing the audio sys-
tem should be an easy matter. However, the
sound end's optical section (described in the
preceding, and other issues of Radio-Craft}
will need study if the Service Man is going to
do a good jeb of maintaining high-fidelity sound
in these 16-mm. talkies systems.

HIGH-FIDELITY TALKIES REQUIRE
SPECIAL TONE CONTROL

The audio system of a sound film equipment
differs from radio or P.A. systems in two re-
spects. One is the source of signal, and the
other is the frequency-response curve. The
signal is generated from the impressed light
variations on the plate of the photoelectric cell.
This in turn is converted to electrical impulses
and fed through a resistance-capacity network
to the control-grid of the first tube, The low-
level output of the photo-cell necessitates an
amplifier with an overall gain of between 95
and 110 db.

The other item reauiring special consilera-
tion is the response characteristic. The frequency
response of 16 mm. sound amplifiers (see Fig. 1)
has a peak at about 4.000 cycles. This is pur-
posely put there to correct a corresponding drop
in the sound track of the film itself. In order
to retain this peak, a different type of tone
control had to be designed. Figure 2A shows a
series-type tone control. and Fig. 2B the shunt-
type usually used in radio or P.A. equipment.

Use of this type of tone control permits varia-
tions in the low-frequency end of the spectrum
only, the upper register remaining fixed at all
times. “Graininess of the tilm™ and “printing
light losses” cause losses equal te 10 db. from
4,000 cycles up: grain of the film itself and the
small area do not allow (with present practices)
recordings higher than 5,500 or 6,000 ecycles.
However, film laboratories are working over-
time to get a finer-grain film which will allow
frequency recordings to 10,000 or even 15.000
eycles.

CONCLUSION
In closing it can only be repeated that those
of you who now apply some time and thought

to this newcomer in the electronic field, will
greatly profit in the very near future.
Large industrial organizations such as Coco

Cola, Chevrolet Motors, Buick, Ford, power utili-
ties, food stuff manufacturers and many others
are now using 16 mm. intensively for advertis-
ing and good-will. The eauipments will need a
loeal serviee station just as auny other mechan-
ism.

Where formerly hundreds of equipments were
s0ld annually, now thousands are sold monthly!

This article has been prepared from data sup-

plied by courtesy of 8.0.8. Corp.

Please Say That You Saw It in Rapio-CRaFT
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DOUBLE DUTY

TUBE & SET TESTER

A most efficient,

practical test instru-

ment, indispensable to the up to date
service man. Takes all glass and metal
tubes and roaming filaments. Also tests
shorts and leakages with neon indicat-
ing lamp. Makes capacity and ohm-
nmeter tests, also tests all types of con-
densers. Separate line voltage meter.
5" fan-type full view *“Good-Bad”
meter. Simple to operate, needs no
adapter. A remarkable buy at the price.
Also available in portable-combination
and de luxe models.

DEPENDABLE OHMMETER
only $G35 |

Remarkably accu-
rate double range
instrument reading |
from 0-1000 and|
0-100,000 ohms. 12
ohms is at middle of
scale. Can measure
less than 1 ohm.
D'Arsonval moving
coil meter has guar-
anteed aceuracy of
29, Has voltmeter
seales of 0-2.5; 0-25 ;|
0-125 amd 0-750.
Milliampere ranges
0-25 and 0-126.
Neat. compact ecase,
self~contained bat~
teries. Size 712" x 4" x 3", weight 134 lbs.
An instrument every service man needs, at
an unusually low price. Sold through lend-
ing Jobbers.

write Dept.

RADIO CITY PRODUCTS C0.
.88 Park Place, New York City

THE PERFECT

CODE TEAGHER!

NEW MASTER TELEPLEX

For beglnners, experienced operators, and schoslroom. Tho
sure €asy way to Jearn code and to steb up your speed.
This amazing new instrument will record your own send-
ing onh double row herforated paber and rebeat it buck to
you at uny speed you desire. 10.000 words cun be recorded

on one tape.
No Batteries Buy It or
Rent 1t

No Winding
. 8 for Fold 5, whiel
All Electric teel?g yo‘:’ hogr tenr .,‘315 th: ‘l::;

rr {Ms llnstr{lm?n! lul(hlout.
Tt 1% the same In prineiple; UYINg it.  No obllgation
and In operatlon It Is equal We furnish complete eourso
to the \Wheatstone Perferator

an(ll personal Iln‘:trunlon
with a money hac fuar-
and Transmitter, whleh cost

over $1,000.

Model 4054

RC.5 for newest bulletins

antee. Low cost, easy terms.
Write today for Information.

TELEPLEX CO.
72 Cortlandt St. New York City

The New Master Telepiex—'"The Cholce of those who Know®
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SET SERVICING
Service information
found in the Manuals
covers all types of
radio receivers, The
material is extremely
valuable to Dealers
and Service Men. On
many diagrams ap-
pear voltage readings
of tubes, socket con-
nections, transformer
data, alignment de-
tails, and other gerv-
ice notes
PUBLIC ADDRESS
The pages on P.A. In-
stallation will be help-
ful to Service Men
and P.A. specialists.
Such prominent fea-
tures as class A and
B amplifiers—single
and dual channel sys-
tems — attenuators
and mixers — super-
Power stages—preams.
plifiers and other com
mercial devices for
I"A, work are includ-
ed,

ALL-WAVE
RECEIVERS
Information relative
to short-wave receiv-
ers have found their
way into the Manuals.
For these standard
manufactured sets.
wherever possible,
complete aligning de-
tails for all wave
bands are included in
addition to the service
material listed for

other sets,

AUTO-RADIO
RECEIVERS
All available service

information on new
auto-radio sets has
been included. From

this data alone Serv-
ice Men could derive
sufficient knowledpe
to venture in a spe-
cialty field—that of
servicing only auto-
radios.

volume.

well. @

$ 7 .00
LIST
Y I
Which of These

GERNSBACK RADIO
SERVICE MANUALS

Do You Need lo
Complele Your Files

1934 Official Radio Service Manual

Over 400 Pages, 9x12 Inches
Over 2.000 Illustrations
Flexible, Looscleaf. Leatherette Cover

List Price $3.50
| ——

1933 Official Radio Service Manual

Over 700 Pages. 9x12 Inches
Over 2.000 Illustrations
Flexible, Looscleaf. Leatherette Cover

Liat Price $5.00

1932 Official Radio Service Manual

Over 1,000 Pages. 9x12 Inches
Over 2,000 Illustrations
Flexible, Looseleaf. Leatherette Cover

List Price $5.00
| ——

1931 Official Radio Service Manual

650 Pages (Including Supplements)
9x12 Inches
Over 1500 Illustrations
Flexible, Looseleaf. Leatherette Cover
List Price $4.50
{Including Supplements)

— R —

1933 Official Auto-Radio Service Manual
(Volume I)
Over 200 Pages. 9x12 Inches
Over 500 Illustrations
Flexible, Looscleaf, Leatherctte Cover

List Price $2.50

GERNSBACK PUBLICATIONS, Inc.

99 Hudson Street

New York, N. Y.

RADIO-CRAFT

for

tubes.

cover

MAY,

1936

Just as we say—*‘Be prepared to meet all radio servicing emergencies with the Gernshack Official Radio Service
Manuals.” You never know when a service job requires that “extra’™ special attention. It might mean the
difference between doing the job or losing it. You're safe if you bave on hand the GERNSBACK MANUALS
—cither for regular scervice work or for servicing auto-radios, Get your copy today!
No 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, thcre has never been published such a comprchensive

This Manua! contains over a thousand pages—yet it is only 114 inches thick because it is printed on a special
Bible stock which is an cxceptionally food stock, yet one of the thinnest and most durable papers. This 1935
Manual is the most authentie and elaborate service guide ever used in the radio industry.

Contents of the 1935 Manual

Over 1.000 pages full of diagrams and essential in-
formation of mapufactured receivers—only data of
real use in servicing is included. This new Manual is
really portable since it is extremely thin and light as
Volume V. continues where the Preceding
manual left off. @ Many circuits of old sets are in-
cluded. @ Service Men know every set has certain
weak points which are really the cause of trouble.
Wherever the information <ould be obtained, these
weaknesses with their cures are printed right with
the circuits. This is an entirely new and valuable
addition to the Manual. @ All the latest rececivers
are included—all-wave sets, short-wave sets, auto-
radio sets, midget and cigar-box sets, etc.. as well as
P.A. Amplifiers and equipment, and commercial serv-

icing instruments. @ The cumulative index is even
more complete than before; including cross-references
to sets sold under different names and type numbers.
@ Volume V includes resistance data ; socket layouts ;
L¥. data: and volitage data. @ Tube data on latest
¥ree question and answer service—as in-
cluded in our last three manuals.

OVER 1000 PAGES

Qver 3,000 Hlustrations
Size ¥ x 127 —only 14" thick
Flexible, looseleaf leatherette

—for the real auto-radio servicing “dope,”

you can’t find a better book!

The 1935 Official Auto-Radio

Service Manual

Every radio man connected |

n_any way with the hooming auts-radio business

needs a coby of the new OFFICIAL AUTO RADIO MANUAL. It containg

only auto-radic service '‘dope.

HERE ARE HIGHLIGHTS OF THE 1935
AUTO-RADIO SERVICE MANUAL

240 pages crowded with diagrams, service materiat and
other essential data required for Droper servieing of new
auto-radio receivers. included are diagtams of sets which
appeared durlng 1931, and which were not inciuded in
the supvlement 1o the tirst editios
Comblete eschematic (dlagrams. chassls Iayouts, voltage
tabulations and servicing instructlons are inciuded for
practlcally ali <ets. Under-side”™ tube symbols are also
ineluded o facillitate the job of servieing the sets
Instructions are included with many sets tetllng how to
suppress  stubborn cases of ignition  hiterference. This
includes the newest “‘subDressorless” sets—and what to
do when interferente is encountered with this type of set.
Detalls on how to make installatlons in "turrei-top™ cars
are included. The different methods wied by car makers
and get manufacturers are listed with the individual eif-
cuits and service information.
The index contains the 1lding of sets which were puh-
lished in the first edition, as well as the sets which ap-
pear in the new volume. This information helps the
Service Man to locate the cireult and detajls for any
receiver that has been made
The book is bound in a handy, flexible leatheretic cover.
To be sure the pages are sturdy, to withstand constant
use, the book 1s printed on a special "*hible” gtock. This
is a very durable. but thin paper. The book Drinted on this
paper can be casily mlled to fit into your pocket or
slipped In the service kit.

240 Pages

QOver 500

1llustrations
Size 9 x 127

Flexible, Looseleaf
Leathorette Cover

$2.50

LIST

MAIL COUPON TODAY FOR ANY MANUAL!#A

GERNSBACK PUBLICATIONS, Inc.
99 Hudson Street, New York, N, Y,

Enclosed you will find my remittance of $...

RC-536

80000000000 00000s S L7
which please send me promptly, POSTPAID, the OFFICIAL RADIO

SERVICE MANUAL indicated.
[1 1935 Edition ¢r $7.00
(] 1934 Edition (v $3.50
[T 1933 Edition (¢ $5.00
O 1932 Edition ¢ $5.00

AUTO-RADIO MANUALS
0 1935 Edition (@ $2.50
{J 1933 Edition @ $2.50

0 1931 Edition @ $4.50 (Including Supplements)

Name
Address
City

D R e L L R

L T R L I B R T T T

I A NN A EA RIS EE NIt us s b bbracobobubasondudbbonbbobon

State....coeeensn

(8end remittance by check, money order. or registered letter if it contains cash,

currency or unused U, 8,

Postage Stamps.)

-———-_-J

OVERSEAS READERS!

These books can be obtained from the follewing houses;

Gorringe's, 9a, Green Street. Lel.

Square. London,

GREAT BRITAIN
cester

Editions Radio, 42 Rue Jacob.
Paris

I FRANCE
England

MeGill's

AUSTRALIA
133-lll?5.

218 _ Elizabeth
t.. Melbourne. C, 1

Please Say That You Saw It in RADIO-CRAFT
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IMPORTANT FACTS ABOUT
SCHOOL SOUND SYSTEMS

(Continued on page 672)

tion introduced in the cireuit must be carefully
watched as this will materially nfTect the amount
of output and introduce many objectionable fea-
Lures.

(4) The circuit must be free of peak fre-
quencies which greatly interfere with the blend-
ing of the different instruments being repro-
duced.

(3) The ideal circuit must cover a frequency
range from 30 to 12.000 eyeles and up to 16,000
eycles if possible. The extreme high range is
necessary not for the reproduction of funda-
mentals but for the reproduction of harmenics
that are necessary for the recreation of the tonal
structure of the higher-range fundamentals. Thi
is termed ordinarily under the phrase, “'flat ehar-
actevistie from 10 to 12,000 cveles.”

We have proven that all the above characteris=
tics can be renlized in fact so that the repro-
duction can be absolutely natural and feithful
in every respect.

MAY, |

for

A 4-CHANNEL SCHOOL SYSTEM

In Fig. 2 we show a sehematic and block lay-
out of a --channecl school sound system with 2
rudio receivers, phonogriph piekup and lines
together with nucrophone lines other than in the
offices.

From Fig. B you will sec that the system is
huilt in wnits as the front panels indicate. All
programs are fed to the program control panel
where the muain gain controls as well as the chan-
nel switches are located. We might say here
that all switches used must be of a special de-
sign to uceommodate impedance and channel
switehing.

In Fig. 2 you will note that 4 amplifiers are
used. The microphone as well as phonograph can
be switched into any one of the 4 amplifiers
whereas the radio receivers can only be switched
into their respective baunks of 2 amplitiers. The
output of amplifiers Nos. 1 and 2 can be paral-
lelled to cover the eomplete school. It isn’t npeces-
sary thut all amplifiers have sufficient power to

936

cover the complete school as generally enly cer-
tain classes are interested in a particular pro-
gram.

A schematic of the amplifier is shown in Fig.
T and is explhined in the text. The output can be
fed as suitable impedaneces but great ¢are must
be taken that load, lines and speaker impedances
are properly balaneed-out so that when rooms |
are switched in and out the quality does not |
change. The room switches ure again of special
design and in this case have 20 contacts. Great
care must he taken in the design as well as con-
struction of all the apparatus so that in the ul-
timate results no objectionable features, includ-
ing cross-talk, occur. Absolute fidelity in voice |
and music must be the result of the equipment.
Throughout this maze of cauipment st no time
are there impedance-correcting devices used. All
circuits must be properly matched in impedances
as well as in their proper voltage and current
relations.

The room contrel panel must be so designed
that it is absolutely individual. Reoms (o not have
1o he grouped as the system will operate just as
well with only one room switehed in as it will
when the complete school is switched in.

Phonograph and microphone lines may he
brought in from any part of the building sa
that these services may be established throughout
the school.

In connection with this l-way communication
we have designed other systems which provide
for 2-way communication. These systems will be
explained in a later article.

From the foregoing it can be seen and under-
stood that school sound equipment cunnot be
constructed from a lot of miscellaneous parts. All
parts used throughout this cquipment must be so
designed and constructed that they not only will
match the cireuit. but so that their flexibility and
efficiency will bring about perfect mechanieal and
eleetrical operution.

(This deseription will be concluded in Part 11
in the forthcoming issue.—Editor)

*Copyright 1935 by R. 1. von Licdtke. All rights re-
served. Nob to be rePruduced in whele or in part i suy
form  wihatsoever wilbwul written permission of the
cupyright owner.

This article has been prepared jrom data sup-

plicd by courtesy of Kadio Research Labs.

LINES FROM DTHER PARTS OF BLDG
o—
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MICROPHONE

PHONO REGULAR
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— E N
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ALL WAVE
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.
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5
—D'—Lsdﬂ‘

AMPLIFIER
CHANNEL" 3

AMPLIFIER
HAYNEL 4

AMPLIFIER
CHANNEL 2

NETWORK OF

[ ———)

AMPLIFIER
CHANNEL 1

SPEAKERS
IN THE CLASSROOMS

500 OHMS’

Fig. 2. Block and schematic layout of a 4-channel P.A. system.

"AN A.C.-D.C. ELECTRONIC RELAY"

(A Correction)

Several changes in this interesting and prae-
tical artiele (which appeared in the preceding
April issue of Nedin-Craft. pg. 589) have been
recommended by the author. These changes,
either as additions. deletions or new wordage.
are given helow in italics; the line to which ref-
erence should be made is given in parentheses,

Col. 1: (line 14) the diagram. It operates on
the change in output of an oscillator, eaused
by e change in the PR

Col. 2: (line 8) hand is brought close to th

antennn, eapacity C1 is inereased and the output
of the oscillator falls.

Col. 3: (line 2) lations. When the ogeillations
ara at full strength a megative bias is aepplied to
the coutrol-grid of the 25A6. which makes the
plate current of the 25A6 fall. When someone in
front of the window places o hand close to the
antenna. the ontput of the oscillator is diminished
and the voltage applied to the eontrol-grid of the
2546 i3 less negative. This eanser the plate cur-
rent of the 25A6 to rise sufficiently

Please Say That You Saw It in RADIQ-CRAFT
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Bettler Servicing
Lower Costs

Here’s a typical AEROVOX Exact Dupli-
cate Replacement Condenser. Four sec-
tions. Precisely matches original unit.
Slips in place on chassis. Functions as
set designer intended. ® Why improvise >
Why use a mess of separate units?
Especially when this exact duplicate
costs less! That's why AEROVOX offers
a line of exact duplicates.

Write: Yev,

1936 catalog contains
of exact duplicate

four
replace.

ments. Copy on request, together with sample of
monthly Research Worker.

COR/PORATION
T7 Washington St Brooklymn, N._Y.

NATIONAL UNION

ey =

ANOTHER WAY <
T0 CREATE MORE
SERVICE JOBS!

N Ty

RADIO INTERFERENCE
ANALYZER FREE

You can have this new business
builder free with National Union ]
tube purchases. Small deposit. Enas
Don't miss it. Get details. ‘ 2

7 X

3

4

...and

Another Chart
To Help Service
Specialists

Chart of Radio Receiver Peak
Frequencies. More than 2500

K\\ models. Real help for serv-

A’II/;;///

ice experts. Get yourcopy

free. Send coupon. \\\\Q
TAILS

NATIONAL UNIOK RADIO CORPORATION of N. Y. §

N

COUPON FOR I

L .

® 570 Lexington Ave, New York, K. Y.  acsis .
@ Send delails on Interfercace Analyzer and new Peak &
@ Frequency Chart. ™
. L
» Name. a
® Street :
: City___ _  Slte_ .
CEIS S s UEsNENEERRENES .
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Cut Prices on Many Popular Radio Books

for MAY, 1936

IMPORTANT—A/I prices have been drastically reduced—many new books included!

books.
satisfy any taste as well as any
radio might have.

direct from this page.
direct from the publishers.

We herewith present a sefected collection of recent important radio
We have. after an exhaustive study. selected these volumes
because they cePresent the foremost radlo books of their kind in
print today. There is such a great variety that we are sure it will |

we publish no catalog and ask you to be kind encugh to order
i Prompt shipments will
We merely act as a clearing house for
a number 0f radio publishers and OUR PRICES ARE AS

requirement that the student ofl

be made %o you

LOW DR

LOWER THAN WILL BE FOUND ANYWHERE. Remit by
.mnney order or certified check. Register all cash L
SHORT WAVES. hy C. R. Leutz ] OFFICIAL SHORT-WAVE RA.
and B. B. Gable. Silft Cevers. | DIO MANUAL. Volume 1. Iy
Size 6397, 384 pages. 258 Mlus- | Hue Gernsback and 11. W. seror
tratians. I'rice was formerly $2.98. | with 352 pages, 1liustratlons. Flex
NEwW PRICE NDW. $| IS ible, looselea! Leathereite Binder,
prepaid . iiasiishetas . Size Yx12”. Irice
The biggest and most complete | Fretald ........ooon
book on short waves. Covers every
Imaginable phase, including . W. | The onc and only short-wave muamn-

Suberheterodynes, Televislen. Alr-
eraft Radle, Ultra Short Wuves,
Directional Antennae, ete. The
authors  are_ famous short-wave |
authorities, This is tho best book
n Short-Waves In print today.

PRACTICAL TELEVISION.
T. Laruer. Cloth covers,

583" . 223 pages.

127 illustrations.

This book explalns television In
full. Including elementary prin
ciples, photo-electric cells, and all
importunt types of teievision sets
as well ns basle prinelples of op
tics. images. nlrrors, lenses, ete.

ELEMENTS OF RADIO COM-
MUNI|CATION (Second Edition),
by John H. Morecroft. Cloth cov
ers. size & x 93%7, 286 Dpages,
241 1llustrations.

Price
An  introductory volunie. written
In easlly wunderstandable style, to

by
size

i 93.69

ual published. (ontains consirue-
tional informuation on the most fm-
portant Short-Wave Receivers, sec-
tlons on N.\V. '[‘ran‘mltler" Ultra
Short Waves. 8.3V, Beginner's sec-
tion. coli winding, A.C.

'awer I'ucks. klnks, ete., for v
Experimenters, sectlons on H W)
Converters, Antéennae, Superhetero-
dynes. Amateur 'Phone Transmit-

ters. Super Hegeneration In &.\V,
Receivers, S.\V, Therapy, s
Fhysics. ete.

SHORT WAVE WIRELESS COM.
MUNICATION, by A W. Ladner
and C. K. Stmer. Cloth Covers, size
6x97, 348 pages, 200 Jllustrations.

12 Llates.

Price -...nvaiians P *
Short wave experimenters who lave
Zvwn out of §-tube sets will revel
in this book, which tells the "'how
come™* of shiori-wave operation. A
good portlon of the volume is de-

THE RADIO AMATEUR'S
HANDBOOK, (New Revised Edi-
tion). by a Jrederick Colling.
Clotls ‘;,lv(:nfl slze G%si%”, 394
Dages. illustrations.

RTICE] s 6 51 s i $I'9

It you wish 10 become a radin
amateur  (radlo  ham) this  book
tells you how. FEveryihing in re
elving and transmitier scts and

how to build them.

RADIO THEORY AND OPERAT-
ING, by M. T. lLoomis. Sth re-
vised Kdition. Cloth-hound; size
S%x8xl%8” thick: 1000 pages;
over 800 fllus.; 450 veview dues-
tions and answers.
Price ......

Written In textbook style, a tre-
mendous amount of useful infor-
mation has heen craminect intol
thly thin-paper, combact reference|
work. Radlo transmissin and re-
ception have been <¢overed. ‘"from
souD to nuis.”” A truly great book.

MODERN RADIO ESSENTIALS.
by Kenneth A. tlathaway. Clothy
covers, slze 8%x3%*, over 200
pages, and over 100

Mustrations. Irice .... .

NEW! Unlike most books dealing
with radio fundamentals, Hatha-
way's new book i3 arranged for
qulek wse by the practical techni
elapn, In addltion, it brings th
reader right up-to-date on essen-
tial radlo theory.

— e
RADID RECEIVING TUBES, by
Moyer and \\aslrel Cloth tovers.
wizo T¥%x3%”7. 298 pages, 181
jllustrations.

Trice

One of the finest hooks on vacuum
tuhes. Everything worthwhile o

PHOTOCELLS AND THEIR AP-
PLIC TION, (Second Edliion)
K, Zworykln and E, D.

5};" 50N, (ﬂollsloem"ers‘ size 5%Rx8".
2 pages. 1 illustra-
tlons, Price ........... $2‘88

Does this book tell you why and
how to uso light-sensitive celis?
The answer i3 that the first cdi
tion was a ‘'sell oul.'”” and th
second  editlon. brought right up
to date. 13 even a bLeiter volume.
Enough said.

ELECTRONICS,
son. Cloth covers,
Iau's 45 fllustrations.

by R.
slze 6x0%,

C. Hud-
134

Bllriee ciimpavaimarsanis $l'

‘This book s written for the
reader who may wish to know
something about what 13 going on

and who has not herctofore given
the matter much attention,'” says
the author. liead 1t and learn
how (ry rectitiers, vacuum tubes.
hatterles, televislom tubes. and
other apharatus, work; get the
low down'" on electrons and atoms.

SHORT WAVE RADID HAND
BOOK, by Clifferd FE. Denton.
Puper covers, size 6GhgxB%”, 128

pages, 150 1llustrations.
Prlee [0 it $1.00

Coll data, data, testing
data, R.F. d A F. amplifler data

in fact. let us say. ‘‘data of
every imaginable sort—Iin connec
{lon wilth short-wave radio recep-
ien.”"

PRINCIPLES OF RADIO., by
weith Llenney. M. A. Cloth covere,

size 8x53%". 478 nages. $3_46

306 illustrations. P'riee

A marvelously written textbook
with the latez tradle principles.
tncluding  screen  grid  and  pen-

elreuil

HOW TO ORDER

We cannot ship C.0.D.
QOur prices are net, as
shown. Some of the
books sent prepaid {(in
U. 8. only). Those that
are not thus listed will
be shipped by express
collect if sufficient post-
age is not included by you.

NEW LOW PRICE
RADIO BOOKS

Here are new, up-to-date hooks
on every concelvable radio subject,
Just puhlished. Modert in every
iensd, ALL _BOOKS UNIFORM
from 61 to 7¢ Dakes: B0 to 120
ilustration. All books written by
well-known radio autliors.

HOwW TO BECOME AN AMA.

TEUR RADIO
OPERATOR .............. 45¢
HOW TQ GET BEST SHORT-
WAVE 45c
RECEPTION ....ooooo.

101 WAVE

HOOK-UPS 45¢
HOw T0 BYILD ANDG OPER-
ATE SHORT-WAVE 45¢
RECEIVERS .............

THE SHORT-WAVE BE- Zsc

GINNER'S BOOK ......
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(Continued from page 674)
of gasoline; requires no external exciting cur-
rent. Weight is 79 lbs.: power output. 3.000 W.
at 110 V. A.C. (60 cycles). Also generates T2 V.
D.C. at 5 A. for use in charging storage batteries,

PORTABLE SOUND-MOVIE
MACHINE (976}

ANY new and exclusive features are in-

cluded in this simple, compact machine.
A motor-driven blower provides cooling. The
special projection lamp alse providea lipht for
the high-quality sound reproduction! Model illus-
trated nrojects an 8 ft. picture.

PORTABLE P.A. OUTFIT (977)

(The Webster Co.)
ERE is a complete single-case portable P.A.
system. The undistorted, high-fidelity output
is 8 W.: total weight. 27 lha. The input provides
for a erystal microphone and a high-impedance
phono. pickup. A tone control is provided.

SMALL TABLE SET USES "MAGIC

EYE" (978)

(RCA Mfg. Co.)
ETAL tubes are used exelusively in this
new receiver. except of course for the

6E5 “maric eye’ tuning tube. There are 8 tubes;
power outbut is 5 W.: tuning range is 540 to
18,000 cycles. llas B-in. speaker and a tone con-
trol. The colorband dial has 2-speed tuning. The
cabinet measures 214 x 15% x 9% ins. deep,

BEAT NOTE OSCILLATOR (979)
{Clough-Brengle Co.)

PURE sine wave is generated by this ap-
paratus! Very useful for testing the audio
systems of P.A. amplifiers, talkies, and radio
receivers for fidelity over the complete range.
The output is 27 V. at 5,000 ohms and is uni-

rinci- | voted to the amateur and rommer-
transmi-sion

the subject treated In a masierful
manne

99A HUDSON STREET

tode,

form within 2 db. over the (continuously-
variable) range from 50 to 10,000 cycles.

AMPLIFIER CASE (980}
{Radolek Co.}

T HIS case may be fastened permanently to the
amplifier or may be detached; everyone in-
terested in amplifier cquipment will be glad to
know that a case of this sort can be secured.
The bottom iray makes all controls and connec-
tions available. The top tray has room for cable,
microphones, and the smaller type of stands.
This case will fit 4 80 W. amplifier. with or
without shield. Plywood construction is used
with strong reinforcement on all corners. Finish
is black fabrikeid.

NEW RECTANGULAR DIAL
(981)
fine bandspread is afforded by
this 2-pointer dial. The scale measures ap-
proximately 3 x 6 ins. long and is calibrated
0--100. Entire face of dial is covered by a glass
crystal. The planetary drive has 2 speeds: is
used with slow (about 100-to-1 ratio), and fast
(about 18-to-1) ratio. in 360 degrees.

XTREMELY

OSCILLOSCOPE (982)

HIS unit is entirely self-contained, with the
power supply and all controls huilt-in. May be
used with an external linear sweep. It is in-
tended for all types of work including trans-
mitter checking, audio work. receiver alignment,

No. 983.

16 W, car amplifier

www.americanradiohistorv.com

amplifiers.

. 984. Portable unit.

POFULAR ALL WAVE |- IOC
and 2-TUBE RECEIVERS

NEW YORK, N. Y.

ete.

etc. Only 2 tuhes are used: a cathode-ray, type

906 (3-in.), and a type 80 rectifier.

CAR P.A. UNIT (983)
{Remington Radic & Elec. Corp.)

ERE is an ultra-compact P.A. unit measuring

only 108; x 7% x 7% ins. high. The “A”
drain is only 6.5 A., total; an ingenious switch
disconneets “B” dynamotor during quiet periods,
thus reducing the "*A™ drain to 4.1 A. The gain is
91 db. Tubes: 1—79 (used as A.F.1 and 2), 1—79
(A.F.3), 2—79s (A.F.1). Weight, 15 lbs.

PORTABLE P.A. UNIT [984)
{Bell Sound Systems, Inc.}

WIN speakers are used with this system: tho
output terminals provide for a total of 6.
Power output: 15 W.; gain, 91 dh., flat (within
2 db.) from 35 to over 10.000 cycles. Incorporates
a erystal mike; uses: 3—583s; 2—2A3s; 1—5Z3.

SPEAKER HOUSING (985)

(The Lifetime Corp.)
INISHED in rough satin silver. The design
has been engineered to eliminate previous

faults in this type of dynamiec speaker housing.
Insert illustrates a mounting variation.

No. 985.
Speaker hous-
ing.

Please Say That You Saw It in Rap1o-CRAFT
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NOVEL "EXPANDER" SET (991)

(Continued from page 675)

for MAY,

be of sufficient interest to be gone into more in
detail here. The special bulbs used are shown in
one of the photos, while a simplified circuit of
the unit without the on and off switch is shown
in the “breakdown’ diagram. The circuit ia
somewhat similar to the Wheatstone Bridge in
connection. The current is divided into 2 paths,
and 2 small, variable-resistance bulbs with spe-
cial filaments having a lag of 1/5- to 1/10-second
cause more current to flow through one path
than through the other as the volume increases.
This restores to the reproduction the greater
changes in volume which were, for various rea-
sons, levelled off during transmission, The de-
vice also lowers the volume when a weak pas-
sage comes through.

HIGH-GAIN, "6B5" AMPLIFIER
(992)
(Continued from page 675)

recourse to preamplifiers. Such an amplifier is
here shown by photo and by diagram. Resistanece
coupling has been used throughout, resulting in
a comparative lack of hum, frequency response
within about 2 db. from 50 to 7,000 cycles. The
gain is measured at 120 db., which is sufficient
to work at top output with even the low-gain
ribbon mikes.

Two separate input channels, allow the
simultaneous use of a phono. pickup and a
microphone, with individual gain control of each.
The mixing is done in a 6A6 tube while another
of the same type provides phase inversion and
additional gain. The two 6B5 output tubes pro-
vide the gain of 2 ordinary stages, and in addition
very fine quality.

While the peak power output of the unit is
24 W, the output into a 500-chm line (the
condition of actual service) is a full 15 W. The
hum level is —45 db., which for practical pur-
poses, is no hum at all.

The size of the amplifier is only 814 x 1515 x
91% ins. deep.

"CUE-BALL" CRYSTAL MIKE ({993)
(Continued from page 675)

pg. 410), we now present the new dull.chromium
(plating, on a fine-woven brass screen), non-
directional “mike.”

The output level is —66 db. and the impedance
is similar to that of a capacity of .005-mf. The
length of the connecting leads has no effect on
the frequency response: only the output will
drop (slightly).

"LADDER" ATTENUATOR (994)
(Continued from page 675)

is afforded by an infinitely variable ladder
network consisting of a series element on which
the contact rides, and which has a shunt element
connected to it along its entire length. Referring
to the circuit, A shows the effective circuit; B,
connection for impedance values over 50 ohms;
and C, for impedance values below 50 ohms. The
unit is made in 9 sizes from 15 to 10,000 ohms;
rating is 112 W. signal energy.

I5-W. AMPLIFIER (995)
(Continued from page 675)

rectifier to enable the most effective performance.
The adjustable resistor, RT, permits the builder
to vary the 'C” bias between the two 2A3 output

No. 992, below. 4B5 amplifier.
No. 998, right. Phono.-radio.

I 1

1936
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DIICT

For further details on seven
types of UTC CHROMSHIELD
Power Amplifier Kits write for

CSB Bulletin

Warlran
76 SPRING STREET
EXPD

tubes, in order to obtain the proper balance in
this circuit.

Tone control and volume controls are used.
Both the input and the output transformers are
provided with plenty of taps to assure universal
adaptability.

3-TUBE P.A. AMPLIFIER (99¢)
(Continued from page 675)

Either type tubes may be used., depending upon
whether the U.T.C. type UH1 or UM0 trans-
former is used. All apparatus is housed in a steel
case 10 x 10 x 5 ins. deep, and finished with
baked black crackle enazmel.

The gain of the unit is over 70 db., with ex-
cellent frequency response. The amplifier may
be fed directly by any high-impedance pickup.

A "METER KIT" (997)
(Continued from page 675)

meter, and a 2,000 ohms-per-volt D.C. meter.

The ranges of the complete instrument are:
10, 50, 250, 500. 1,000, D.C. and A.C. volts;
1, 10, 50, 250 D.C. ma.; 3 megs., 1.5 megs., 1,500
ohms. All voltage and current ranges are guar-
anteed accurate to 2 per cent.

Some of the uses to which the completed unit
may be put, are: Measurement of A.C. supply
and secondary voltages; checking leakage of
electrolytic and paper condensers; tracing poorly-
soldered joints; locating open chokes and other
components ; and, measurement of current drain
of all tubes. Many other checks and measure-
ments of which the above are representative may
be made.

NEW PHONO.-RADIO SET
(998)
(Continued from page 675)

phonograph installation. Special treatment of
the A.F. amplifier results in full tone repro-
duction on both radie and phonograph, Auto-
matic bass compensation is provided.

Electrical specifications are as follows: Tuning
frequency range: band A,”” 140-410 ke.; band
“B"” 540-1,750 ke.; band “C,” 1.75+6.0 mc.: band
"D, 6.0-19.5 mc. Tuning control drive ratio:
fast tuning, 5% to 1; vernier tuning, 55 to 1.
Power output: undistorted, 5 W.; maximum,
8-W. dynamic speaker, 1014 ins.: cone coil im-

No. 995, lefh. 15,
W, amplifier.

Pleage Say That You Saw It in RaD10-CRAFT
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UTC PRESENTS A NEW AC-DC

The CK-7 preamrlifier kit has been designed specifically for uso with the pew
metal tubes. \While the elrcuit Is equally well sulted for glass tubes, the low
honic  effects and  excellent i
ceptionally well suited for operation at the low levels encounttered in preamplifier
work. A specially designed rectifier eircuit and careful placement of component
pirts is responsiblo for the extremely low hum and noise level 1y the -]
amplifier. Threo identical tubes are used, one heing connected up as u rectlter :
so that no fear need he had regarding misplacement of tubes in the uniform 8
prong sockets, The preamplifier has a gain of 05 D 15,

Overall Amplifier Dimensions—83; x 7 x 41

List Net

CK-7 Transformer kit including chassis .,...........$16.00 $9.60
CR-7 Accessory kit—Includes all necessary resistors,
condensers, sockets, lne cord and plug, hardware—

Teady 10 WIe  .iarieese.- viorawes e e oo pcanamryers | G100 3.60

Aml

T LT A Rt T T
LELANTS

-

shielding of the metal tubes make them ex-

pre-

-~ 5 T T
c :: D J'} JJJ
NEW YORE M Y
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Get Into a Line

Where There’s
Action—Every Day — Analyzer 8
And a Payday Every ¥35;5ta"°e
o ' ester —
Week—You Be the Boss! | [ 23 57
Right now while hundreds are | Design —
looking for work where there | YOURS
isn't any, the radio scrvice Without
field can use trained men, ithou
With the proper training and | Extra Cost
the necessary equipment, you
can enter this field and make

a comfortable living. We in-

clude with our course this modern get analyzer and
trouble shooter without any extra charge., This
piece of equipment has proved to be a valuable
help to our members. After a brief period of train-
Ing you can take the set analyzer out on serviee ralls and
really combete with ““old timers.’” \We show you how fo
wire shortwive recelvers—analyze and rebalr all types of
radio «ets—and many other profitable jobs can be yours.
Teaching you thls interesting work is our business and we
have brovided oursélres with every facility to help you
learn quickly yet thoroughly. if you possess average intel-
ligence and the desire to make Feal progress on your own
merils, you will be interested.

ACT NOW — MAIL COUPON

Start this very minute! Send for full detalls of our plan and
free buoklet that explains how easlly you can pow ca-h in on
radio quickly. Don't put It off! \Write today. SEND NOW!

PFrocossseSoseseE e D NS D000y

8 RADIO TRAINING ASSN. of AMERICA .
§ Dept. RC-65, 4525 Ravenswood Ave., Chicago, ill. H
I Gentlemen: Send me detalls of your Enrollment Plan H
and information on how to learn to make real money
80 radio quick. 1
[ L}
B ]
LYY 000000000000000CGA0CO0OCA0000000 beeseees 00000 5
8 sddress s

..... Precescsarentenrerirarsraterresrerre

:Clty sreisssesserrarsantescsessenas StAt? ceeeeas

TRUMPET

A radically new type of sound
projector made of the specially
processed RACON ACOUSTIC
STORMPROOF material, with
full-length bell reinforcement.
Demountable in three sections
with cast aluminum throat and
section couplings, with loose
coupling for unit attachment.
Unquestionably the strongest,
most durable trumpet avail

able, with characteristic
RACON high acoustic effi-
ciency.

Racon Electro-dynamie Units
and Horns are manufaetured un.
der 14 exclusive Racon Patents.
Write Dept. RC536 for
cataleq.

RACON ELECTRIC COMPANY, INC.
52 East 19th St., New York, N. Y.
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it's all here in these £ books-
the whole field of

N this huge book and itz supplemem vou have at vour fingertips the same
“inside information” that has heen profitably used by the most suecesstul

Q
servicing organizations in the country. A lLirge part of it wasg supplied by them M o D E R N

themselves! Thousands of timesaving tricks of the trade . . . Thousands of

monev-making ideas and tips. Editors, experts, service men aml students all ' R AD I o

aver the world aeeluim thiz new Ghirardi masterpiece as the one hook they

have all been waiting for. You teo will muhe more money after you make SE RV'CING

uze of this complete and convenient source of knowlerdge on every phase of
radio service work. 1t is the only book published that gives vou “so much
for so litile.” I'ree circular upon requesi.

Just a few of the 417 different subjects covered
in this huge storehouse of practical facts and data

: TEST INTERMITTENT RE- ' HIGH.FIDELITY
INSTRUMENTS CEPTION. ETC. RECEIVERS -
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SERVICE
NOTES

1930—1935

FREE. .. .to Service Men

UPON THE RECEIPT OF
10 “V-DOUBLET”
ANTENNA CARTON LABELS

@ Here’s an opportunity for radio service men to get a free copy
of service notes on all radio receivers sold by General Electric
during the past six years. This practical, 887-page volume, just
released, is sold at the regular price of $2.00. Every radio service
man, who sells 10 G-E “V-doublet” All-wave Antennas, may

have a copy free. Just return CARTON LABELS FROM 10
e G-E “V.DOUBLET” ANTENNA KITS, to your G-E Radio

CCupaan e Enpires Distributor, and this valuable new book will be yours.
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THE GENERAL ELECTRIC
“V.-DOUBLET” ALL-WAVE ANTENNA
Points the Wayt6 Make Money

Do you want to cash in on radio’s most neglected market? Then,
sell and install the G-E “V-doublet” All-wave Antenna, Systein.

You'll find it pays big dividends in sales and profits. Canvass for
prospective buyers every chance-you get. Insist that a G-E
“V-doublet” All-wave Antenna be included “with every set. Get
your share of this large and profitable market. Tune in on its
profit possibilities.
For complete information see your nearest
General Electric Radio Distributor.

GENERAL @ ELECTRIC

The Original Metal-tube Radio
APPLIANCE AND MERCHANDISE DEPARTMENT, GENERAL ELECTRIC COMPANY, BRIDGEPORT, CONN.
[ = ——— T e ———— S =
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