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|SERVICE MEN’S ESSENTIALS
FOR ALL MEMBERS OF THE

WHAT ARE THE SERVICE MEN°S ESSENTIALS?

THE OFFICIAL RADIO SERVICE MEN'S ASSOCIATION has arranged to supply a number of ‘Service
Men's ials" for its b an i members only,
These essentials are priced at cost, plus a small additional fee which is the only source of income that the
Association has, No one obtains any profit or beneﬁtf. exce;:t the Association itself.. Whatever profit accrues, is
o

reinvested for the furtherance and enlar t the N
By using the letterheads, billheads, etc.. you the busi like to your cust In addi-
tion, the Association has made arrangements with most of the inent manuf: to allow special

discounts to members, providing ORSMA letterheads are used when'ordering.

. No. 1 ORSMA LETTERHEADS
Theso letterheads, shown on the right. are furnished with
your name, address and teiephone number. Drinted on excel-
lent paper, They are sold in lots of 100 or multiples thereof,
with_a distinct saring for single orders of 1.000 or more.
Per 100, 60c; per 1000, $3.00.

No. 2 ORSMA ENVELOPES
‘These are furnished to match the letterheads, printed with
your name and address and seal of the Association. They go
hand in hand with the letterheads and are usually ordered in
the same quantity. Per 100, 60c; per 1000, $3.00.

No. 3 ORSMA SERVICE RECORD CARDS
These serve a double purpose; whenever you complete a job
you flil out the report-bill and hand it to the customer; this is
the “‘psychological moment’” to collect. By the use of carbon
paper a permanent record 18 kept. Furnished with name,
address and telephone number. Per pad of 50, 60c; per 10
pads, each of 50, $3.00.

No. 4 ORSMA INSPECTION LABELS
The label i3 to be filled in with the proper dates, and Pasted
inside the set or cabinet where the customer will see it. It is
8 continuous reminder to him thal when service is needed, ho
can call you again. The advantage is apparent. Per 100, 60c;
per 1000, $3.00.

No. 5 ORSMA LAPEL BUTTON
At the suggestion of many members a handsome lapel button
bearing the name and emblem of the Association has been
No. 14—50c each i’"%’ﬁﬁ‘fim}‘u"'?ﬁi’.’ 'yé.??‘e.’.'i'&m".i'.‘"’.‘ oty u?vl;scllln?ﬂmmg
n of
(Plus 10c for Postage) the Drofessional ‘nature of your work. 50c each.
No. 6 ORSMA BUSINESS CARDS

These are furnished on a fine grade of paper in two colors with a blotter back. Thus
they present an ircentive to customers to keep them in a prominent place. They are
printed with Your name, address and telephone and besr the official seal of the Associa-
tion. Per 100, 75c; per 1000, $4.00.

Nos. 9 & 10 ORSMA EMBLEM CUTS

These cuts for printing, advertising, eic., sre furnished In two styles and sizes. They
may be used for newsbaper or telephone-book sdvertisements or for printing of any kind.
Large size, 13 x 1% in., $1.35 each: small size, % x ¥ 1 1.20 each.

No. 11 ORSMA MEMBERSHIP SIGN

A sot of three 8igns, Drinted on heavy cards. and having holes punched in order to
hang in office or store. These are sold to b and 1 Large enough
to be quite Prominent and the two tone effect makes them attractive. Set of three. 50c.

No. 12 ORSMA ADVERTISING DISPLAY SIGN
A two color sign printed in large letters with your nsme, address and

No. 1-—60c per 100
$3.00 per 1000
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with the seal of the Association. This sign is sold in quantities of 25 or mors and is
Idesl for hanging in stores. offices, etc., for advertising purposes. Set of 25 cards, $3.00.

No. 13 RADIO SERVICE MEN’S ASSORTMENT PACKAGE

This includes one gold filled lapel button, 100 letterhesds, 100 envelopes, 50 service
recard cards, and 100 labels printed with your name and address as described above.
The whole assortment costs only—$3.00—a worth-while saving. Complete, $3.00.

No. 14 ORSMA MEMBER CERTIFICATE

No. 5—=30¢ each A handsome diploms-like certificate engraved on stiff vellum-bond. The certificate s
personally signed by the President and Executive Secretary and the corporation stamp of
the Association is impressed on a red seal attached to it. Your name, certificate number
and date of registrstion are lettered by hand and the Certificato is mailed in a card-
board tube to insure ssfe delivery. Each 50c, DPlus 10c for postage.

STEPHEN MARKO

129 Brighton Drive

T tre wiiatin, el dhone emp
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[ —
" TV 12 s 2y 2 b
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No. 3—60c per pad of 50
$3.00 per ten pads, each of 50

AKRON,O,
No. 6—75¢ per 100 No. 4—60¢ 100 No. 2—60: 100
$4.00 per 1000 033.00 per %‘60 033.00 p:rple(;oo
e |
Application for ORSM A | OFFICIAL RADIO SERVICE MEN’S ASSOCIATION BO-3-35
Membership in | 99 Hudson Street, New York, N. Y.
Plensedsefnd rnehthe é’ollowing REAII)V%O SER'\;ICE }VIEI;’S ESSENTIALS wllniczd Ishn\:ie

i lect. thi tis . My remittance for $............ is enc . Sen

fs‘eﬁzgznsgg::{"ﬁg“%&, N. Y. ::::ét:anc:o il:: !orI:n :! ‘::el:lezke?re:lnonw order. Regi letter if it fain ctuho.scurrmv

or unused U. S. Pustage Stamps.
Kindly send an application blank for o = e

|

I

I

|

l O Full Membership

l [0 Associate Membership
: Name .......

|

I

I

Street or Box

ORSMA No, ,.......cc....

Name
L0315 R -1 71 TN Address ....,,,.., b eas e S City and State. . ........,, . L
RC-2-85 i
e e e —
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Trained Man |

Don’t be an untrained man. Let me show you how to get your start

in Radio—the fastest growing, livest money-making game on earth. f

Jobs Leading to Salaries of $35 a Week and Up
ctor and Tester—ae Radio Salesman and in E e
ork—or for work in a Broadeasting Station—as Wireless e T %
%'Dl.llld Work—HUN. ¢ N

Prepare for jobs as Designer, Ins
Service and Installation
Operator on a Ship or Airplane, or in Talking Picture or

DREDS OF OPPORTUNITIES for a real future in Radio!

Ten Weeks of Shop Training -

Pay Your Tuition After Graduation

e

AN
-

We don't teach by book study. We train you on a great outlay of Radio, Television and Sound
ﬁuge Broadcasting equipment, Television ap-

equipment—on scores of modern Radio Receivers,

tus, Talking Picture and Sound Reproduction equipment, Code Practice equipment, etc.

ou don’t nee

advanced education or previous experience. We give you—RIGHT

HERE IN

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

practical training in 10 weeks.

TELEVISION ard TALKING PICTURES

And gﬁlevision is already here! Soon there’ll be a demand for THOUSANDS of TELEVISION

EXP

S! The man who learns Television now can have a great future in this great new

field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television as it should be learned on Television equipment. Talking Picture and

Public Address Systems offer opportunities to the Trained Radio Man. Here is a

eat new

Radio field just beginning to grow! Pre;;_are NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment.

PAY FOR YOUR TRAINING
After You Graduate

I am making an offer that no other school has dared
to do. I'll take you here in my shops and give you this
training and you pay your tuition after you have
graduated. days’ after your 12 weeks’ training
period, start paying me back—then you have over a
year to complete your payments. There are no strings
to this offer. I know a Iot of honest fellows haven't
got a lot of money these days, but still want to pre-
pare themselves for a real job so they won’t have to

worry about hard times or lay offs.

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

ELECTRIC REFRIGERATION
AIR CONDITIONING

To assure your thorough preparation for a prosperous future, I in-
clude—at no extra cost—a course in Electric Refrigeration and Air
Conditioning, taught you by personal instruction and actual work
on latest-type equipment.

ALL PRACTICAL WORK

At COYNE in Chicago
ALL ACTUAL, PRACTICAL WORK. You build radio sets, in-
stall and service them. You actually operate great Broadcasting
equipment. You construct Television Receiving $ets and actually
transmit your own Television programs over our Television equip-

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

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don't let lack of
money stop you—my plan makes it possible to get Coyne training
with very little money. Many of our students make all or a good
part of their living expenses while going to school and if you should
need this help just write to me. Coyne is 35 years old, Coyne
Training is tested—proved beyond all doubt. You can find out
everything absolutely free. Just mail coupon for my big free book!

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

Coyne Electrical School
500 S. Paulina St., Dept. 25-8H, Chicago, L

Mail Coupon Today for All the Facts

H. C. LEWIS, President

Radio Division, Coyne Electrical School
$00 8. Paulina 8t;; Dept. 25-8H, Chicago, Il

Dear Mr. Lewis:—Send me your Big'Free Radio Book, and all
details of your Special Offer, including Electric Refrigeration, Air
Conditioning courses and your “Pay After Graduation” offer.

Name
Address
Cily

State —

Please Say That You Saw It in RAD10-CRAFT
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HUGO GERNSBACK, Editor-in-Chief

C. W. PALMER
Associate Editor

R. D. WASHBURNE
Technical Editor

CONTENTS OF THE

FEBRUARY, 1935, ISSUE

YOLUME Vi Number 8
Editorial: The Broadcast Industry......Hugo Gernsback
The Radio Month in Review
Radio Broadcast Pictorial
The Radio Set of 1950................... Hugo Gernsback
A Modern Picture of Broadcasting..... Lester F. Miles
Radio in the Modern and "Model” Home..................
Novel Radio Receivers
"Contracted Speech” on the New York-London
Radiophone. ... N. C. Norman
Broadcast Artists Record Their Programs...............
W. H. Harrison

Curiosa in Radio
What Radio Set Shall | Buy?..._.._... Bertram M. Freed
The "Luxembourg Effect” in Radio Reception............
C. W. Palmer

International Radio Review
Short-Cuts in Radio..
WLW's "Electric Eye" Lightning Protector................
WHAM's Programs Light Lamps.
The Latest Radio Equipment
The Listening Post for All-Wave DX-ers...._.._._ ..

........ . C. A. Morrison

FEATURING
RADIO BEGINNERS
IN OUR NEXT ISSUE:

New Developments in Interference Elimination

............................ R. L. Haskins and C. W. Metcalf
Build This Versatile Test Instrument.......... Jesse Tillett
A New Portable P.A. Amplifier...... J. P. Relim
Helpful Hints about Current Multipliers...................
D. L. Van Leuven
A Low Cost P.A. Amplifier........._._Walter A. Carter
A 5-Tube A.C. Short-Wave Band-Spread Kit Set......
Applications of the Generator Type Auto "B" Power
i G. W. Blessing
New 16 MM. Sound Camera for Home Movies..........
R. D. Washburne

ORSMA Members' Forum
Elements of 4th Dimension P.A. or Sound Systems
(Part 2} ... H. S. Manney and C. R. Shaw
Operating Notes .
RADIO SERVICE DATA SHEETS:
No. 131—Stewart-Warner Model R-123 4-Tube
Superhet. Chassis; Commonwealth Models 260

and 660 6-Tube Multi-Wave Superhets. ... .

No. 132—General Electric Model M-65 6-Tube
"“Selective Short-Wave' Super.; Stewart-Warner
Models R-113 and R-114 Short-Wave Converters
RADIO-CRAFT'S Information Bureau ... .
Be Satisfied to Be a Service Man....Charles Golenpaul

453 SUPERHETERODYNE receivers have become so universally
454 popular for use on all wave bands that an understanding
456 of the principles of radio reception necessitates, also, a
458 l(nowleapge of the operation of this type of set. Un-
459 fortunately, most beginners find difficulty in obtaining
460 this knowledge, and as a means of informing those new
461 to the art of radio set construction and operation, we
are printing the description of a |-tube superhet in the
462 Beginner's issue. This set is constructed on a “bread
board" so that the construction and operation will both
463 be as simple as possible.
464
466 FACSIMILE transmission has been receiving much publicity
in newspapers and magatines lately. Most of the meth-
487 ods used in these devices, though, are too complicated
468 and involved to be of interest to the experimenter or
470 beginner. A new simple system suitable for experimen-
471 tation will be found in the next issue.
:;; HIGH FIDELITY will also receive its share of attention in
the beginner’s issue—and it will be written so that the
474 beginner can really understand what it is all about.
475 . i
476 RADIO-CRAFT is .publnshoc! m.oMHy‘. on the fifth of the month preced-
ing that of date; its subscription price is $2.50 per year. (In Canada
4717  and foreign countries, $3.00 a year to cover additional postage.)
Entered at the post office at Mt. Morris, lll., as second-class matter
477  under the act of March 3, 1879.
478 Text and illustrations of this magazine are copyright and must not be
478 reproduced without permission of the copyright owners. We are also
agents for WONDER STORIES and EVERYDAY SCIENCE AND
MECHANICS. Subscription to these magazines may be taken in
479  combination with RADIO-CRAFT at reduced Club rates. Write for
information.
479 Copyright 1935, Continental Publications, Inc.
480
481 HUGO GERNSBACK, President I. S. MANHEIMER, Secretary
. 482 Published by Continental Publications, Inc. Publication office: 404
N. Wesley Ave., Mount Morris, lllinois. Editorial and Advertising
Office: 99 Hudson Street, New York City. Chicago Advertising
Office: L. F. McClure, 919 North Michigan Avenue, Chicago, Il
484  Western Advertising Office: Loyd B. Chappell, 511 So. Alexandria St.,
Los Angeles, Calif.
London Agent:
486 Hachette & Cie., 3 La Belle Sauvage, Ludgate Hill, E.C. 4
483  Paris Agent: Hachette & Cie.,  Australian Agent: McGills Agency
485 111 Rue Reamur 179 Elizabeth St., Melbourne
450
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J. E. SMITH, Pres.
National Radio Institute

Good Position Station
WSMK
“I have & good job,
make & nice salary,
snd all my success is
due to NNR.I. 1 a
operator  of Sullon
WSMK. I  highly
recommend the N.Ji.1.
Course. It enabled me
w pass the Covern-
mem. enminluon for
operator’s license.””
JOHN HAJDLK, Jr., 21 Gerard
Avenue, Southern Hlilis, Dayton,
Ohio.
$18 8 Week In Spare Time
"Although I am do-
ing only spare tline
Radio work, I have
averaged $18 a_week.
recommend N.R.I,
training. It is cer-
tainly _a complete
Courss, In a short
thme, it will take s
man, ive him s
fundamental
tralning in Radio theory, Drac-
tice and deslgn.” STEPHEN J.
DRAPCHATY, 407 Wunderlich
Ave., Barberton, Ohjo.

Nets about $50 a Week
besides Sales

1 have been getting
along fine, I aver-

age ten calls & weck,
which nets me about
$50, not counting
profits on sales. I
have servlced almost
every make of set and
have earned More
than I ever expected.
I owe my success to
the N.RI and its wonderful
Course.”” BERNARD CO
1.:0 Franklin 8t., Broklyn, New
York.

FREE:

Radio Servicing Tips

Let me PROVE that my Course is
clear, easy lo understand and fas-
cinating to study. Send the coupon
for a free lesson, "“Trouble Shoot-
ing in D.C., A.C.. and Battery
8ets.” Thls iInteresting Jesson
rives 132 ways to correct cotrmon
Hadio troubles. I am willling to
send this book to prove that you too
ean master Radio—just as thou-
sands of other feliows have done.
Many of them, without even g
grammar school education. and ne
Ttadio or technical exhericnce. have
become Radlo experts and now earn
two or three times their former
pay. Mail the coupon now.

FEBRUARY, 1935
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| WILL TRAIN YOU AT HOME

IN SPARE TIME FOR A

Act today for better pay. Act today to break
away from a low pay, no-future job. Act to
get away from having to skimp, scrape to pay
your bills. Mail coupon for my free 64-page
book It tells you how I will train you at home
in your spare time to be a Radio Expert;

about my fraining that has doubled and
tripled the pay of many.

Many Radio Experts Make

540' 360, 575 a Week
Consider these facts—think of the good jobs they stand
for. Over 17,000,000 Radio sets in use, over 600 broad-
casting stations, over 40 large manufacturers of Radio
sete, over 3,000 manufacturers of parts, over 100 Police
Departments Radic equipped, airplanes and airports
Radio equipped. Thousands of ships touching every sea-
port of the world are Radio equipped. Owver 35,000
stores selling sets and parts, about 2,000,000 autos
Radioc equipped and about 20,000,000 unequipped. Loud
speaker systems wherever people gather, indoors and
outdoors, Commercial Radic stations dotting our coast
lines. Radio & big industry—is growing bigger fast. A
few hundred $40, $60, $75 a week jobs have grown to
thousands.

Get ready now for Jobs like these
A spare time or full time service shop; installing, main-
taining, operating—broadcast, aviation, commercial,
ship, television and police stations. A Radio retail busi-
ness of your own. Installing, maintaining, servicing,
loud speaker systems. A service or sales job with a
store or jobber. Tll train you for 2ood jobs in every
branch of Radio.

Many make $5, $10, $15 a week extra

in Spare Time While Learning

Every neighborhood can use a good part time service-
man. I'll start giving you special inetruction material,
plans, ideas, the day you enroll, for making money in
spare time. Get my book—read how many of my etu-
dents make $200 to $1,000 in their spare time while
learning
Stanley Tulk, 2706 Hectcr Street, Montreal, Canada,
writes—*"1 have been doing so much service work 1
haven’'t had time to study. In two months, I made about
$200 in spare time.” Lloyd V. Sternberg, 217 Fourth
Avenue, Willmar, Minn,, tells me—"I earned enough in
spare time to pay for my Course. In one month I
earned $125 in spare time.” Yes, my training pays!

Your money back if not satisfied
I'll make this agreement with you. If you are not en-
tirely satisfied with my lesson and instruction service
when you finish, I'll refund your tuition.

Find out what Radio Offers
Mail the coupon. My book of information on
Radio’s spare time and full time opportunities is
free to any ambitious fellow over 15. Read
what Radic offers you. Read about the training
I offer you. Read letters from graduates—what
they are deing and making. There’s no obliga-
tion. Mail coupen in an envelope or paste it
on a postal card—NOW.

J. E. SMITH, President

National Radio Institute, Dept. 5BX
Washington, D. C.

J. E. SMITH, President
National Radio Institute, Department SBX
Washington, D. C,

a STATE

GOOD RADIO JOB!

SAVE MONEY—LEARN AT HOME

Special Equipment Gives You
Practical Experience

Hold your job. No need to leave home and spend a

lot of money to be a Radic Expert. I'll train you
quickly and inexpensively right at home in your
spare time. You don’t need a high school or college
education. Many of my successful graduates didn't
finish grade school. My practical 50-50 method of
training—half with lessons, half with Radio equip-
ment—gives you broad prachcal experience—makes
learning at home easy, fascinating, prnct:cal and
rapid. There is opportunity for you in Radio. Old
jobs are becoming more complicated—many need
better trained men. New developments are making
new jobs. Short waves, loud speaker systems, police
Radio, auto Radio, aviation Radio, television—
Radio’s newest uses are covered by my training.
Here’s a field that's growing. It is where you find
growth that you find opportunity.

r—

| have doubled
and tripled
the salaries
of many

Dear Mr. Smith: I want to take advantage of your Special

Offer. Send me your two books, “Trouble Shooting in D.C,,
A.C., and Battery Sets” and “Rich Rewards in Radio.” 1
undersland this does not obligate me. (Please print plainly.)

NAME AGE

ADDRESS

CITY

Please Say That You Saw It in RaD10-CRAFT
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RADIO SERVICE WORK.
NOW OFFERS CREATEST
OPPORTUNITIES SINCE
RADIO BEGAN ¢e* e

Radical changes have taken
place in radio receiver design
during the past year. Circuits
and construction are very differ-
ent from the receivers with which
the radio service industry has had
its greatest experience. Even more
sensational developments with further
complications are coming next season.
Who will service these receivers? Cer-
tainly not the “old timer” who knows
nothing about modern receivers! He
can’t do it. That is why, right now,
there is an urgent demand for reliable
service men with up-to-the-minute knowl-
edge of modern radio xeceivers. Such
men can step right out and earn up to
$3 an hour doing nothing but pleasant
service work in the better homes around
town.

No Past Experience Needed
Past experience actually counts for little
ac this time, because the swift changes in
receiver construction have made knowl-
edge of old equipment practically useless.
Even though you may not know one tube
from another today . . . still, you can
take R.T.A. training and make more
money servicing modern radios than
most of the “old timers” are making.
R.T A. graduates are doing it every day.
Many of them are making more money
as R.T.A. Certiied Radio Technicians
than they ever made in their lives before!

Be An R. T. A. Man and You’ll Be
the One Man in 1000

RT.A. training will equip you to give fast,
complete service to any radio receiver built.
The jobs that puzzle and sometimes bafflé the
usual service man will be simple as “A.B.C.”
to you . . . when you become an R.T.A. Cer-
tified Radio Technician. It is very possible that
you will be the only service man in your local-

THISCIRCUIT ANALYZER
AND POINT-TO-POINT
RESISTANCE TESTER
INCLUDED FRFE .
OF EXTRA CHARGE®"
JAlso :
FOUR LARGE Klrsq7

Of HOME PRACTICE
EQUIPMENT eecee

IT'S JUST AS SIMDLE AS THIS
NOW THE SET f i S
SOUNDS GREAT! IMADE |8
e L.
N
cououT 00 11 ELSE IN TOWN
WHO CAN FIX
THESE NEW —
SETS
Ly
\/ s

R.T.A. Membership Keeps You Ahead of Competition
With your course of training, and without extra cost, you get a valuable lifetime
membership in RT.A. This gives you a big advantage over ordinary service men
. . . because we constantly furnish advanced information to our members . . . informa-
tion -that puts money in your pocket while the other fellow is stumbling around in

the dark.

To Start You Making Money Right Away
Quickly following your enrollment for training with R.T.A. you get, wirhout exira
cost, the R.T.A. Set Analyzer and Resistance Tester . . . the handiest picce of portable
service equipment cver de-
vised. Instantly helps you

locate the trouble 1n any

type of receiver, old or
new, and shows you pre-
cisely what to do about it

ity able to quickly diagnose and quickly repair
the new types of radio receivers. Be the one
man in 1000! You can.

RADIO TRAINING
ASSOCIATION of AMERICA

4513 Ravenswood Avenue CHICAGO, ILLINOIS

e SEND CO UPON m—

I A. G. Mohaupt, Engineer
| Radio Training Ass'n. of America
Dept. RC-52, 4513 Ravenswood Ave., Chicago, 11,

I Dear. Mr. Mobaunt: DI’lease seed me your free book of faets: about I
radlo opportunities and how 1 can make bDIg money auickly. Also

' tell me how 1 can otitaln your Set Analyzer amd four big experi- I
| mental outtits—IREE OF EXTRA CHAUGE. l
| Nume...... o |
| Address. ... o |
| ciy. State |
L L R R S A S S |

Please Say That You Saw It in RADI0-CRAFT
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““Takes the Resistance out of Radio”

Editorial Offices: ¥ Hudson 5%, New York, N._Y.

HUGO GERNSBACK, Editor

T e e
Yol. VI., No. 8 February, 1935

THE-BROADCAST INDUSTRY

An Editorial by HUGO GERNSBACK

T IS a mistaken idea of many radio people that radio
began about 1920-21 with radio broadcasting. As a mat-
ter of fact, the radio industry goes back to 1903, when
it was still called wireless. Even before the area of

broadecasting, the radio industry had become well established
and millions of dollars of radio apparatus were turned out
annually in America alone.

But when radio broadecasting came along, the industry
took a tremendous upswing, and it is difficult today to give
an exact figure of the financial turnover of the entire
radio industry per year. One thing is certain and that is
that .it is well over 500 million dollars a year! Of this
amount, the broadcasting industry gets the lion’s share.
When the term “broadcasting industry” “is mentioned, it
should be understood that this includes everything that
goes with broadcasting, from the broadcast transmitter
down to the radio receiving set, and from copyrights to
advertising fees. In between, we have many other sub-
divisions of the industry, each of which forms a distinct
unit.. - . )

But for the present discussion, we will confine ourselves
strietly to the broacasting industry as such. In the United
States today, we have, to begin with, some six hundred
broadcast stations which cover the entire country. This
figure has not changed materially during the past eight
or ten years, since those stations which were discontinued
were nearly always replaced by others. The stations them-
selves are made up into so-called networks, whereby cer-
tain key stations are affiliated with a number of broadecast
stations throughout the country. There are three major
nation-wide networks, the “Red” and “Blue” of the Na-
tional Broadcasting Company and the one controlled by the
Columbia Broadcasting System. In addition to these, we
have numerous minor networks, usually linking several
stations to cover limited areas.

In this country, the broadcast stations are reimbursed
for their financial outlays by advertising or sponsored pro-
grams, and the amount thus spent by advertisers has
reached truly gigantic figures. As an example, the Colum-
bia Broadcasting System, in a single month, (October,
1934), had billings of over $1,700,000 for time on the air.
Bear in mind that this figure is only what the advertisers
paid for station time in a single month.

Why do advertisers spend such gigantic sums for broad-
casting purposes in offering their various wares on the air?
The answer is found in two words, radio listeners. A re-
cent estimate shows that we are approaching the 20 mil-
lion mark of radio sets in this country alone! Twenty
million radio sets, with an average of three listeners each,
make an average of 60 million listeners. In other words,
approximately one-half the entire population of the country
can be reached by a coast-to-coast network, and from past
results obtained by advertisers, their investment to the
tune of approximately $14,000 for an hour’s program ap-
pears to be a good one; so good in fact, that at the present
time the three major chains have little evening time to sell,
all of them being practically sold out. Of course, these fig-
ures, high as they are, do not include talent. For instance,
if Ed Wynn goes on the air he is reputed to get $5,000 for

his services alone. A crack orchestra commands $1,000 an
hour, and famous singers as much. The advertiser, of
course, has to foot the bill for the talent in addition to the
time consumed on the air.

Considering that a page advertisement in the country’s
largest weekly magazine, which distributes less than three
million copies per issue, costs $8,000 for one time, the broad-
cast time of $14,000 for one hour does not seem unreason-
able, and indeed, probably is not for most advertisers,
many of whom have continued their advertising on the air
for years. | -

What are the broadcasters doing to help the radio-set
industry put over their wares and to make it possible for
the listeners to get sets? Strange to say, actually they do
very little, with the exception of a half-dozen radio manu-
facturers who are also broadcasters. Over 95% of the
broadcast station do nothing but broadcast. They take it
for granted that somebody will supply the sets, and in this
they are correct, since the market is supplied, independent
of the broadcast stations themselves.

One would think that the great majority of the broad-
casters would be selfishly interested in seeing to it that
there are more listeners to their stations, since their rates
are based upon numbers of listeners, but strangely enough,
this assumption is erroneous and the broadcasters, at least
the overwhelming majority, trust to luck that someone will
provide the sets to the public.

The feeling is very general that there are too many broad-
cast stations in this country. Take a city the size of Chi-
cago, for instance. In that city, we have alone 16 broad-
cast stations. Several of these, not more than four, are
used by the various networks and give excellent programs
—the best that may be had. What about the rest of the
local stations? With few exceptions, they have little reason
for existing! As a rule, they supply mediocre Jprograms,
and if the program is good, it is usually of the phonograph
variety. Unknown singers, amateur speakers, poor bands
and poorer orchestras fill-in the commercial gaps that these
stations have. As for the time sold on the air by these
stations, such commercial programs are usually the world’s
worst. Patent medicines of doubtful value, and many other
ventures equally doubtful are broadgast day in and day out.
Some of the stations blanket a certain neighborhood and
are, therefore, heard better in that neighborhood than other’
stations. A number of legitimate stores and merchants
broadcast their products over these local stations, but few
advertisers have made a profit by doing so. And—because
the results to the advertiser are usually mediocre or nil,
the little station must perforce get new advertisers all the
time, and the rates which the merchants pay are whatever
they can pay.

This is a deplorable state of affairs from the standpoint
of the neighborhood station, but it has to keep up the racket
or go out of business, because it has no other income—un-
less the station is sponsored by a rich concern using it for
its own propaganda; or by newspapers; or by churches, or
other institutions (when it is not necessary to take on ques-
tionable advertising on the air),

45
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THE RADIO MONTH

The dear public should carry 200 |b. portable sets
so that they can wear out their shoes—and thus
bring back '‘goodtimes.”

RADIO
PREVENTS
SHOE WEAR

ELIEVE it or not, the
_B wonders of radio
never cease. . The
greatest surprises are

still in store for us.

Last month Irving Caesar, New York
song writer, bobbed up in the Washing-
ton offices of the Federal Communica-
tions Commission, with the amazing
statement that daily radio retards
not only recovery, but prevenls wear-
ing out shoes and cars. The song man
has it all doped out in this fashion:
You see, the power of the radio is so
great that all America is hypnotized
every night and sits in front of their
radio sets instead of walking the
streets or running their cars, and in
this fashion, sings Mr. Caesar, people
don’t wear out shoes, don’t wear out
cars, and thus recovery is retarded!!
He further states that for two and a
half hours each day 40,000,000 people
are busy at their dials, and while thus
engaged they cannot walk down the
shop-lined streets, wear out their shoes
or their wearing apparel, nor can they
ride the highways in their automobiles,
with the attendant consumption of gas-
oline, tires and wear on engine. He
also recommended than an occasional
24.hour shutdown on all radio stations
would help a great deal.

Well, we have a remedy for Mr.
Caesar, and that is—manufacturers
will now get busy immediately and
make up portable sets to be worn by
the dear public. For best results these
portable sets should weigh not less
than about 100 to 200 lbs., because this

454

would help people to wear out their
shoe leather much faster. As for the
automobiles, it might not be a bad idea

for Mr. Caesar to look in some cars

and discover that a very large per-
centage already have radio sets.

Also, the good song writer overlooks
one very important point in our esti-
mation and that is that the folks whe
stay home certainly must be wearing
out the seats of their pants here and
there, which they couldn’t do if they
were walking in the streets, so that
should be credited to the recovery item.
and how about the folks who insist on
sending for all the things that are
advertised on the radio and subse-
quently buying them? Has he for-
gotten that? But perhaps we are ask-
ing Mr. Caesar to work his mentality
at too high a rate.

AMPLIFIERS ON
STREETS ARE
CURBED

OWARDS the middle
[ of last month, New

York’s fiery little may-

or, F. H. LaGuardia,
sent a message to the police commis-
sioner recommending the strict regu-
lation, particularly at night, of ampli-
fiers in the streets of that city.

A short time before, Philadelphia
banned the use of amplifiers in stores
or on streets altogether. These P.A.
units had been causing much rumpus
in the business sections, as numerous
portable units had been sold to stores,
where music and advertising were
broadcast to all who passed.

RADIO-CRAFT
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This action on the part of some of
the largest cities in the country “will,
without doubt, have a marked effect on
the sales of P.A. equipment, especially
the portable types used in stores and
the mobile types used during elections
and other public affairs; (the loud-
speaker above door, lower-center view,
is taboo).

AIRCRAFT RADIO
SAVES VETERAN
FLYER

NCE again, last
month, radio
played the réle of
hero. This time,

it was through the medium of the De-

partment of Commerce station WWO
at Cleveland, Ohio.

A few minutes after pilot Ray W.
Brown had taken off from the Akron
airport, he tuned his ‘‘ship’s” radio
receiver to station WWO to obtain the
regular 1 o’clock weather broadcast.

Instead of the weather report, he
was startled to hear the radio warning:

“Calling Ray Brown in Lockheed
NC 539M. Your landing gear is gone!
Calling Ray Brown in Lockheed NC
539M. You have lost your right
wheel !’

Leaning out of his compartment, he
glanced down at his landing gear to
discover that one of the shock struts
and the right wheel were dangling in
the air. In a flash, he knew that meant
landing on one wheel—and his fast
plane had to be landed at a high rate
of speed. The condition of his landing
gear meant an almost certain crackup.

At this time, he was above the Port-
age Lakes and his first thought was to
head for one of the lakes and land in
the water although without pontoons.

“Then I decided that the boys would
be standing by at Akron and would
have the fire extinguishers and emer-
gency equipment ready if I cracked
Amplifiers such as_the one shown at the left are
strictly prohibited in Philly. They were so numer-

ous that drastic steps had to be taken.
(Photo by L. Sklar.}

Radio was the “good Samaritan" which permitted
Fay Brown to land his L:cklhnd {below) minus one
wheel.
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A ]

.up,” Brown _said afterward.

IN REVIEW

So he
headed back for the home airport.

As coolly as though he were landing
a perfect plane, Brown first set"down
his tail-wheel. An instant later the
good wheel was on the ground and
almost miraculously as he eased down
the crippled side, the damaged strut
settled into place—the plane was suc-
cessfully landed.

MODERN
GATE CRASHERS

HE custom of sending
passes to the studios
of NBC and CBS net-
works has developed a
new type of studio nuisance—the gate
crasher, who operates much on the
same style as the “one-eyed Connollys”
of sports events.

Last month, one of these craehers
was discovered; causing quite a stir at
CBS headquarters. For weeks, a young
man was noticed at Lud Luskin’s “Big
Show”"—each week he was present,
dressed in the customary broadcast mu-
sician’s regalia of dark suit, white shirt
and bow tie. He always carried a
violin case and Luskin was under the
impression that he was a “stand-by”
musician or possibly from some other
program. A check-up one evening,
however, revealed that the “musician”
was simply a radio listener who was
using his violin to crash the studio
gates.

Another “gag"” was tried with Don-
ald Novis—an indignant fan wrote that
“Each Monday night the announcer
says ‘Welcome to the House Party.” 1
have been at the studio five Mondays
and been refused admittance. Why
do you say ‘welcome’ if you don’t mean
it.” Novis sent two passes and later
discovered that the fan was a prolific
indignant letter writer who used this
way to obtain passes.

At CBS headquarters, the staff is crossing its fingers
hoping fo avoid such a condition as the one at
the right.
———

Is the strength of the B.B.C. broken by this new
system of radio distribution (below) which avoids
the radio set tax?

Globe Photo.

RADIO-CRAFT for

FEBRUARY,

Radio is now such a vast and diversified art it

becomes necessary to make a general survey
of important monthly developments. RADIO-

CRAFT analyzes these developments and pre-

ENGLISH TOWN
STARTS
PROCRAM
DISTRIBUTION

ITHIN the past
[ month RADIO-
CRAFT  received

news of & relay
system which has sprung up at West-
wood, England. The idea is to receive
programs on special receivers and send
these over land lines to subscribers in
the locality at a nominal sum per week.
This idea in itself is not startling,
but when one considers the hold that
the B.B.C. has held over broadcasting
in that country, until now, some of the
inside facts become apparent. For ex-
ample, programs can be picked up from
anywhere, not only from the regular
B.B.C. outlets, and if desired, local
phonograph programs can be distribut-
ed over these lines. Thus in this local-
ity, at least, the strong hold of the
British Post Office and the British
Broadcasting Corporation is broken.
It is expected that the government
will intervene,

HOT WORK
IN THE STUDIOS

HE Columbia Broad-
I casting System has

long prided itself on

the air conditioning
system used in its studios, so there was
some hullabaloo last month when a pro-
gram director insisted on having a
stove. Queries and protests were
shoved aside—*‘gotta have a stove.”

1935
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sents a review of those items which interest all.
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The ever increasing number of calls for New York's
radio cars is adequately shown in this chart from
police records.

Nobody could make out what he was
going to do with it, so they finally gave
him one and awaited results.

The astonishing part of the incident
was that he really needed it! A new
orchestra was scheduled to broadcast,
in which a Cuban drum-like instrument
was to be used. And the darned thing
won't play in ordinary room tempera-
tures, but has to be heated before
using.

The “props” gang are hoping that
they will go through the winter with-
out some fool introducing an Eskimo
banjo or some such nonentity which
needs sub-zero temperatures before it
will produce a note.

POLICE RADIO
CARS IN FATAL
ACCIDENTS

OLICE cars in large
—Pcities have been suc-

cessful in allaying the

fears of numerous cit-
izens and saving many thousands of
dollars, during the two or three years
they have been operating.

But along with this good work, is an
ever growing list of casualties caused
by the speeding radio cars, themselves.
Within the past month another pedes-
trian was killed and within a short few
months, three victims have been tallied
up, in New York City alone.

A little investigation and inquiry
conducted by RaDIO-CRAFT during
the past month shows a very good rea-
son for these increasing accidents. Be-
tween the time when the first cars were
put into service, in February 1932 (in

(Continued on page 508)
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RADIO BROADCAST PICTORIAL

A

This young lady is holding a new

device—a stop-go signal for public

speakers. The light tutns yellow,

then red at the end of the allotted
broadcasting time,

———— e e

e | B O

A
After listening to the pontificial masses at the Eucharistic
Congress in Buenos Aires, South America, the Pope broad-
cast his message of welcome and good will to the congress
from his library in the VYatican. The value of radio com-
munication in such instances cannot be overlooked. Until
Yatican City adapted radio broadcasting seriously, several
years ago, it took weeks for such a message to be trans.
mitted to the people of the world. MNow it takes only a split
second, and the voice itself is transmitted, instead of simply
the message,

A : >
A new type of radic telephone which enables
captaing of fishing boats, harbor craft and yachts
to have telephone service at sea is shown above
and at the right. A 50-watt transmitter and super-
het receiver are used. It is only necessary to pick
up the telephone, press a button on the instrument
and say "hfarino perator,” Promptly a voice re-
plies "number please’' and the call goes through
just as any telephone call.

To facilitate the control of signal strength from
a broadcasting station in any given direction, I
the ''graphic meter panel'' shown at the left
was recently developed. It is in use at KYW
which opened early last month in Philadel-
 phia with a directional radiating

7 system to keep down possible inter-
farence with other stations. A cath-
ode-ray tube is mounted behind the
center of the panel and the signals
from each of the four antenna tow-
ers form wave patterns on the

| fluorescent screen of this tube. These
| patterns can be interpreted to indi-
| cate the percentage of output in
any direction. This is the first de-

| vice of this type ever to be installed
| in a broadcasting station.
i

Westinghouse photo.

Another transmitter development ap-
pears at the right. It is a portable
transmission measuring set, contain-
ing an oscillator with an equalized
output which is flat from 50 to 9,500
cycles. Measurements can be made
between losses of 80 db., and gqains
of 75 db. to an accuracy of 0.1 db.
Western Electric photo.

<
The odd device at the left, called
a Galton whistle is used to test the
high frequencies transmitted
radio station W2XR in New Yor
City. This hi?h fidelity station has
an absolutely flat characteristic from |
25 to over 15000 cycles, according
to claims of the design enginaers,
The Galton whistle is an extremely
high pitched whistle which extends
well above the upper limit of |
audibility.
Halbran photos.
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TENOR ROOM { SECONO FLOOR)

In each of these rooms are @ grou

A
<+

An amazing new davice, invented by Corf.
R. H. Ranger, noted for his numerous in-
ventions in television and radio communica-
tion, bids fair to open up an enfirely new
field to composers and singers, and for
educational purposes. By means of his new
invention, Capt. Ranger is able to separate
the soprano, alto, tenor and bass parts of
a :omif and transmit each part individually
to diHerent loudspeakers and thus train
choral singers more scientifically. The basis
of the new invention is a small film on which
have been recorded five different sound
tracks, side by side—one sound track for
the soprano, another for alto, tenor, bass
and the fifth one for the complete harmony.
This film is made to pass around a drum
before five different photoelectric cells.
In front of each cell is an automobile head-
light bulb and a small lens for bringing
the rays of light into focus. Each photo-
cell light and lens handles one of the five
sound tracks on the film and the sound is

then made to travel to five loudspeakers located in different rooms—the alto to’the alto foom, ete.
of boys receiving instruction.
listen only to the soprano part of the composition and are able to follow it with ease.

Ranger, in the control room, can listen fo the various groups and instruct them accordingly.

Thus the boys with soprano voices
Captain

Halbran photo.

v

I
e

4 >
]‘he photo above
shows Capt. Ranger
in the control room
following the score
and giving instruction
to one of the groyps
of boys he is training
with Zi: new system,
The photo at the
right shows the five-
film projector which
separates the four
parts of the harmony
or combines them on
the fifth sound track.
Two of the rooms in
which the boys sing
are also shown,

A >
Broadcasting the
voices - of the zoo
presents several
problems which are
not at once evident
to “the “radic man.
First, the animals
must be persuaded
té" make théir char-
acteristic . sounds.
This requires all the
skill of the animal
trainer — as some
animals  must ‘be
fed or induced with
food, while others
have to be angered | - &
or startled to bring I
forth their voices. Thus, the lion will bellow at the least
provocation, but it takes much skill to make the captive hippo |
or elephant speak. The J:enguin and most of the smalrerL
animals, on the other hand, can be easily persuaded with the
odors of ‘their favorite foods. And once the sounds have been produced, there is the technical
roblem of making their sounds appear '"natural' when picked up on the microphone. It is a well-
nown fact that sounds, sound effects, etc., often are far from normal when they appear at the loud-
speaker of the receiving set. The trumpeting of the elephant, for example, is much too loud to be
picked up directly. It must be caught at a distance—and this in itself is a difficult task, as outside
sounds make the background annoyingly loud under such conditions. The photos here represent a
collection of views of wild animals caught when they were induced to broadcast their natural sounds
over various stations in the U.S. during the past few months. They represent much effort on the
part of those who tried to bring thair voices before the radio audience.
Mirzuofl photos.
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THE RADIO

SET OF 1950

Within the next fifteen years, great changes are in store for the radio receiver. Just
what these changes will be is predicted here by one who has been successful in foresee-
ing many outstanding inventions.

Have you ever wondered how the radio receiver
would change in the next few years? s television
just around the corner—or will it be some time be-
ore we shall see as well as hear over the air waves?
Hugo Gernsback, for the past twenty-five years,
has made a hobby of predicting developments in
the radio and scientific fields and he has atained
a reputation from the numerous times in which he
was able to see a lite further and a little clearer
than other people.

Once again, he has turned his hand to making a

rediction—the radio set of 1950. In this article,
e points out some startling possibilities for this
radio set—and even more startling is the fact that
these predictions are all based on scientific facts.
Scientifically, the radio set of 1950 is possible to-
day, with a few exceptions. It is, however, not as
yet economically practical.

HUGO GERNSBACK

many radio improvements, many of which have come

true and which had been adopted universally. Thus,

for instance, in the December 1921 issue of my former
publication RApio NEws, long before we had any complete
radio sets, and when radio apparatus still was screwed to ~
an open breadboard, I predicted the radio-console—I called
it “Radiotrola”—which is now in constant use. It is inter-
esting to note that the radio console was not produced com-
mercially till about 1926. I do not take any special pride in
these predictions because, after all, technical developments
can be prophesied with certainty. It is usually only a mat-
ter of time before the predicted development catches up
with the prophecy. ' )

In predicting coming developments, I always had in mind
certain evolutionary features which seemed most reasonable
to me; and, if they have as yet not been adepted, it is sim-
ply because the art has not developed sufficiently,

I HAVE in the past twenty-five years predicted a great

Therefore, if I make some predictions

as to the radio set of 1950, I believe I

SMALL CATHDDE
RAY TUBE

BROADCAST
RECEIVER

T .-’-',.Jf
=

Al

FRICTIDN
CONTACTS TO
TELEVISION
APPA RATUS

TRANSMITTER
(PART OF BROAD-

CAST RECEIVER

\\ "
TELEVISION . ey
AMPLIFIER.
INCLUDING
SCANNING
OSCILLATORS ETC

e

:=.' R

PHOTO- FINISH
TYPE OF PAPER

FOURTH DIMENSIONAL
LOUD SPEAKER, —

ROTATABLE TELEVISION
SCREEN

TELE-PHOTO PILOT LIGHT

T-PRE-SET NEWSPAPER,

do not have to exaggerate much; and,
as a matter of fact, the developments
which I describe here will, probably,
come about much earlier than 1950,

It may seem like a platitude to reit-
erate that the radio set of 1950 will be
equipped with television. I, in com-
mon with many radio engineers, have
predicted television for so many years
that it has almost become a hackneyed

SHADOW BAND
| TUNING

TRANSCEIVER AND
PLAFUSE CONTROLS

b G4 TELE-PHOTO
L= ON-OFF

{ap

swiTcH | L i
idea. As I have also pointed out be-
1 MOVING : : : :
Sl uGurano | fore in my various articles, there is
«i POINTER | still a “missing link” in connection with

television; because so far the real solu-
tion of the television problem (that is,

ON ROLL I i an unmechanical scanner) is still to be
‘MSL?V"EN)E i ‘vf’ . invented. While the cathode ray tube
R ~— Ve ORDP" | today presents the best possibility, I
PHGTO ] still believe that it is not the final word,
AUTOGRAPH puoto anp | and that some other means of instan-
RECE"’EE: | NEWSPAPER. | taneous, non-scanning method is in the
", RETAINER " | offing. What we require is something
that works like the animal eye, which
i is still the best television instrument
NEWSPAPER ng:s“”&“gggé ever devised; and which does not scan
O(NM%R PHOTO onLY | but transmits the image instantaneous-
DRIVEN) ly AS A WHOLE, rather than by frag-
N mentary impulses which afterwards

have to be all assembled.
NEWSPABER: PHOTO AND Anyway, I am pretty certain that a
(MOTOR. "™ AUTOGRAPH satisfactory solution of television will
DRIVEN) (f‘%";,;a have come about by 1950. Let us start
7 DRIVEN) | then, from these premises, with our
radio set of 1950. One of the elem:ainfis
b that most designers have disregarded,
vg:sur;?gép_ -l when it comes to television in the home,
T diamBer is that they insist on fixing the tele-
vision screen rigidly into the set, which

is plain foolishness. When you sit in
a room and listen to a radio program,
every one in the room can hear it, be-
cause the waves travel in all directions.
With the radio set in which television
is incorporated, we have an entirely
different technical problem, which is as
follows:

(Continued on

RECEIVER.

page 493)
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A MODERN

PICTURE OF
BROADCASTING

Here is the "low-down" on just how the
business of sending programs to the eight-
een million radio listening families is prog-
ressing in the U.S. today. Read these inter-
esting and little known facts and figures.

LESTER F. MILES

TOTAL POWER OF THE NETWORK
STATIONS IN WATYS = 2,126,000

power oF station NBC
IN WATTS » 1 610,000

The total power of radio stations in 1934.

TOTAL NUMBER OF RADIO ___
STATIONS IN THE U.S.A.» 593

TR

25

%

25

NUMBER OF
STATIONS

CBS

XXX

D

NUMBER OF
STATIONS

NBC

{

XXX

XXX

EELXTON )

~ 1934 ~

The number of broadcasters in the U.S.—1934.

Two typical views of network

about American Broadcasting

since its humble beginning in
1920. However, some of the statistics
now available show amazing facts and
growth in the industry, not the least
of which is concerned with the rapidly
increasing listening audience.

The audience to which the broad-
casters cater is definitely increasing
from year to year. We do not seem
to have nearly reached the saturation
point. An estimate, by the United
States Department of Commerce (as
of July 1, 1934) shows 18,500,000
radio listening families in the United
States. This means an audience of 55,-
500,000 persons, using the usual figure
of three listeners per family. The
United States Census, of April 1, 1930,
showed 12,048,762 radio-owning
homes. An increase of over 8,000,000
radio-owning families in four years.

AGREAT DEAL has been written

Growth of the Networks

This growth in the radio audience
is a real factor in the past and present
development of the broadcasting in-
dustry. This growth has encouraged
advertisers in general to present an
ever-increasing number of fine pro-
grams for your enjoyment. In turn,

the. revenue thus obtained by the
broadcasters is directly responsible for

the development, improvement, and
quality of entertainment being pro-
duced today. This progress can best
be shown by figures from the annual
reports of the Federal Communications
Commission, 1934, and the Depart-
ment of Commerce, Radio Division
Bulletin, Commercial and Government
Stations, 1928, as follows:

Total number of Radio Stations in
the U.S.A.

1922 382
1934, as of July lacemreeiceeeees 593

Of this total number of radio sta-
tions in the U.S., only 180 are associ-
ated with either the National Broad-
casting Company or Columbia Broad-
casting System networks. The fol-
lowing table will show clearly the ex-
pansion of the network system of
broadcasting over the period 1928 to
1934.

N Number of Stations Total Number
Year Nic CBs of Stations
1928 56 36 92
1929 70 54 124
1930 73 74 Hi
1031 85 81 186
1932 87 87 174
1933 87 83 170
1934 88 22 180
{as of Nov. 1)

The power of these stations, of
course, varies greatly. The aggregate
(Continued on page 501)

equipment in a national chain; the studio monitoring and output control boards.
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RADIO SETS IN
THE MODERN AND

"MODEL” HOME

Abcve, an RCA Victor set in hom
a “radio music room'* designed by L. Alavoine &
set, in authentic 18th century setting.

@ surroundings.

Upper right,

o.; & Phileo

s

Above, Philco ‘'high-fidelity' set in an
ultra-modern exhibition room by Contem-
pora, Inc., at Radio City. The setting is
harmonious in  color and proportion.
Center, front of "loudspeaker,' illiam
Lascaze home. Right, Mrs, Lewis Winner
dccompanies, on the piano, the repro-
duction. of a Hammarlund all-wave set
in her modernistic apartment.

F Above, a

remote-control Clarion
set, "at home." Below, a Crosley
"A.C.-D.C." portable, jn the

Above, a $3,000, 3-floor, remote control radio
and automatic phono. installation, bIG Barton
1

Yager, for Wm. Lascaze, 21| E. h St.,
N.Y.C. Below, a listening post de luxe; ex-
ecutive monitoring_room, NBC headquarters,

Radiq. City, New York.

e JIH
Left, a Philes midget

set inside the man-
agement desk in the
"clothery'' of "Amer-
ica's Littla House,*
the model home, at
. and 3%h
St., N.Y.C., of the
N.Y. Committee of
Better Homes in
America. Note the
telephone and type-

=

writer
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NOVEL RADIO RECEIVERS

Gimbel's

(New York) ||

the radio-
bar, shown
here in two
views. A
radio for
foreign and
domestic re-
ception and
everything
desired for
*‘interior dec-
oration.”

We're not
sure that
the fireplace
fires. At any
rate, it's a
swell apart-
menttype
“firaplace”
for apart-
ment dwel
lers.

Special

Right, this, photo
shows '‘Lazy-tone'™ ‘in
a much less intrigu-
ing, et equally
serviceable position
—ready to . do duty
as a full-volumed,
fine-toned up-to-the-
minute superhet.
compact, For tubes |
employed, see text
under ‘boudoir”
view, lowaer-right.
Light may be used
for reading
w h e n

Left, from Germany. A com- l.
pact, extremely simple electric )
record picku i i
connection with any radio set. )

plug is attached for |
connection

to be used in

to radio chassis.
Cabinet can be
closed during oper-
ation, Used with a |
midget-type receiv- |
er, it makes a neat,
portable set-up.

placed on
end table,
.as shown,

version of J—

RADIO .‘x‘ET

Below, this novel {to say the least)
bt of designing, made for Fanny
Brice, is built into a standard baby-
grand "'cabinet.” - Radio and:phono-
graph combination, with excellent use
of piano sounding board, Az Joe
would say, ''Wanna buy a—piano-
radio?"

£,

And this, ladies and gentlemen,
is called the radio-gram (gram
being short for aramophone). The
barrel-shaped affair does things
acoustically to the music emanat-
ing from records or radio and
you must admit that it is differ-
ent. We're not sure we like it
I but Londonites dol

Left, *Radivbar'— ’5{
cloquently descriptive!
A parly can get side
entertainment from
this outfit,~and howl
Three chassis  designs
{one exclusively short-
wave, the othars in-
cltuding short and
standard broadeast
bands). Bar equipment
includes complete ''set
of eight'’ of liquor,
highball and cock-
tail * glasses with
decanter set and
space for the mak-
In's.  (Radiobar Co. Y

of Amerlea.)
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t Left, a 5-tube superhet. using a
2A7, 58, 2A6, 2A5 and an 80—
containing hooks for slipring.over
the bed-head, and a meliow light
for -reading, should answer mi-
lady's (or myman's either!) pray-
er for sleepy-time ‘entartainment.
A close-up of 'Laty-tone'’ appears
in the view shown at left-center.

;d (Western Itndie Mtg. Co.)
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"CONTRACTED
SPEECH" ON THE

NEW YORK-LONDON
RADIOPHONE

The Compandor which is being tried in the long-wave

transatlantic telephone transmissions is not unlike a pair of |

gain controls so connected that one is at maximum while
the other is at minimum—the purpose is to avoid distortion
and "masking" due to background noises.

N. C. NORMAN*

steady extension of the distance

over which it is possible to con-

vey the spoken word with enough
of its original character to make the
speaker as well as the message readily
recognizable by the listener. Such ex-
tension is beset with certain difficulties
which are due as much to the varied
characteristics of speech as to the lim-
itations of the means of transmission
available.

In long telephone circuits of all sorts,
the input signal energy received from
the subscribers varies over a wide
range. The power ratio of the strong-
est to the weakest significant sounds
often amounts to ten million to one or

TELEPHONE history records a

*Transmisslon Research, DBell Telephone Laboratorles.

Fig. |
The action of the compandor s
method is illustrated at A,

70 db. This range may be considered
to consist of two components. One,
the volume range, of 40 db., is due to
the differences in the speech powers
of different talkers, in the ways they
talk into the transmitter, and in such
variable circuit characteristics as the
lengths of terminal circuits and the
properties of transmitters. If neces-
sary these volume differences can be
reduced to a considerable extent by
manually operated gain controls.

Even when these differences have
been eliminated, however, there remain
the other variations, of about 30 db.,
due to the natural differences in en-
ergy intrinsic to different speech
sounds, modified by variation in em-

phasis, and varia-
tion in the efficien-
¢y of the transmit-

system i shown in the chart at B, while the ter with frequency

and load. These va-

v f'}"

riations are great
enough so that, on
such circuits as the

9;5&"'1},‘00 transatlantic ra-

9 i dio - telephone

2 '\x‘&\% channels, there is

ﬂ-"" danger that the in-

Lg'v _ ! tensity of the

,,Mw- strong vowel

£ sounds will over-

A load the amplifiers

GION UNSUITABLE . Y UNDISTORTED y DisToRTED | When  speech s

e eansuission ~ 2 N-""erezen |~ SPEECH transmitted at high

-B- enough volumes so

that weak conso-

- nant sounds are

TRfESMITTER AMPLIFIED . LONG ‘ Q:JPIJFIER above the moise
T | level.

1 2| A | I B8 The telephone

|creuT ) engineer is thus

, 1~ P - faced with the

. : RECEIVER. problem of provid-

P o\ — ing  transmission

GAIN GAIN facilities which

CONTROL, -A- CONTROL will carry not only

a wide enough fre-
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Fig. A
The device under trial in ﬂ\e long-wave trans-
atlantic telephone channel is shown here.

quency range but which will also con-
vey in unimpaired ratio both strong
and weak speech sounds. The intensity
range of a circuit may be expressed
as the difference in decibels between
that lower extreme at which speech
sounds would be masked to an objec-
tionable degree by noise or cross-talk
and that upper extreme at which the
circuit begins to introduce noticeable
distortion due to overloading. Obvi-
ously, when the intensity range of a
eircuit is in the neighborhood of 30
db.—the same range as that intrinsic
to speech sounds—very careful regu-
lation is needed to insure transmission
without loss in speech intelligibility.
When the intensity range of a circuit
becomes less than this figure, as it oft-
en does on radio-telephone circuits,
transmission degradation of some sort
seems unavoidable.

Up to the present time, improve-
ment in this situation has been along
two lines. The intensity range of the
circuit has been increased either by re-
ducing noise or cross-talk, or by us-
ing amplifiers and other equipment
which will carry more’power without
distortion. But there are circuits where
further extension of the intensity
range by either of these two methods
would be very costly.

Compressing the Intensity Range

For such cases, a third method of
improving transmission has been de-
vised and is now in commercial opera-
tion over the long-wave radio-telephone
channel between New York and Lon-
don. This method consists of automat-
ically compressing the intensity range
of the sneech before transmitting it,
and expanding (Continued on page 506)
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'BROADCAST

4

Fig. A—~The complete "'recorder''="dubbing'’ from B to A.

ARTISTS |
RECORD THEIR
PROGRAMS

A new system for making records of radio
: programs or local artists, which rivals com-
|| mercial methods, is described here.

W. H. HARRISON*

high quality equipment is open-

ing up a new field for the radio

technician, whereby he can real-
ize substantial profits and build up a
new and entirely self-sustaining source
of income. There are many calls for
permanent records of radio programs
—ifrom .artists who desire to hear how
they actually sound over the air, in or-
der to improve their diction, musical
quality or general -delivery—from
sponsors who desire to maintain a
permanent record of their programs
and ads—from schools which desire the
use of material which has been broad-
cast, for teaching purposes—from lis-
teners who for various reasons desire
to keep a permanent record of some
favorite program—and from other
sources, too numerous and too wide-
spread to itemize here.

The technician who has tried to
make recordings up to now has been
sadly disillusioned by the inadequacy
of available equipment, which is rea-
sonably priced yet of sufficiently high
quality to insure good clean records
which can be “sold.” :

A New Method

Where the quantity of records re-
quired is not more than five, a record-
ing system such as the one shown here,
which utilizes a new type of acetate-
covered record or a metal alloy record,

RECORDING radio programs with

instead of the usual commercial
*Harrison Radio Co.
Fig. B
33- or 78.2 r.p.m.

The lpood-roducinflsdrtve to permit operation at

for
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WOULD you like to set up a
profit-making recording studio?
One in which you can make lim-
ited numbers of records for one-
tenth the price charged by com-
using wax

mercial companies

master records? |f you are in-
terested, you cannot afford to

miss this interesting article.

pressed recordings (shellac base com-
position) is an economy. If more than
this number is needed, the pressed rec-
ords, made from a master record, be-
comes less expensive as each record
by the direct-cut method costs as much
as the original.

The results obtained with the alloy
or acetate-covered records compare
favorably with the pressed records, the
lifelike accuracy depending, of course,
on every component of the entire in-
stallation.

It is necessary to mention that the

alloy records are used with bamboo,

cactus thorn or casein needles, while
the acetate-covered discs require a
special steel needle.

The Apparatus Required

The complete recording studio
should be equipped with microphone,
radio tuner, two dual-speed turntables
with high quality pickups, high fidelity
amplifier, two dual-speed recording
turntables with self-grooving cutters
and loudspeaker. With this layout re-
cordings may be made of programs
broadcast by radio stations (or by di-
rect wire if contract or order warrants
the expense of leasing the wire) of
performers in the studio and of other
recordings.

The radio tuner is fed into one of
the cutting heads through the high fi-

1935
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delity amplifier, and the turntable is
revolved at the desired constant speed
{either 33% or 78 rpm.) A pair of
'phones or speaker may be cut into the
circuit to monitor the work. As the
end of the record approaches, the re-
cording may be switched over to the -
other turntable so that recordings of
any length may be made.

Now, if duplicate records are re-
quired, the original is played back, with
a phono pickup, on one turntable and
a new record is cut on the other with
the cutting head, feeding the currents
from the pickup through the amplifier
to the cutting head.

If local recordings are desired, such
as artists who desire to hear how they
will sound, to time programs, etc., a
microphone is connected to the input
of the amplifier and the record cut
in the same manner. Here, phones
should be used to monitor the record-
ing, to prevent acoustic feed-back from
affecting the results. Of course, a suit-
able recording studio must be set up
for local record making.

With the equipment pictured Figs.
A, B and C, recordings may be made
on the alloy or the new acetate-cov-

{Continued on page 509)

Fig. C
and the recording amplifier
from the rear.

The radio tuner (top
{bettom
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CURIOSA IN

RADIO

The well-known saying that "truth is stranger than fiction" is amply demonstrated by
some of the strange facts which have been collected here from all parts of the world.

PERSONALITY YERSUS BRAWNI!

PrAaGUE: Not so
long ago Czecho-
slovakian instruct-
ors of physical
training took a
microphone test in
Prague’s broad-
casting studio.
Only 5 among them
were found to pos-
sess a radio per-
sonality. All of
which would seem
to justify those
who earnestly be-
lieve that certain
varieties of mascu-
line radio perform-
ers can’t possibly measure up to a he-man standard. Need-
less to say, we are strictly and unconditionally neutral!

OVER 20 YEARS OF BROADCASTING

BrusseLS: The broadcasting station of Brussels was able
to celebrate an interesting jubilee which is probably not
well known, the twentieth anniversary of the first broad-
cast on earth. In 1914 the radio station at the castle of
Laeken, near Brussels, was inaugurated by the late Bel-
gian King, Albert I,—a station which was destroyed a few
months later by the invading German armies. The program
transmitted at that time was literally repeated this year
and the United States is minus one previously claimed
glory. The supposition that the United States introduced
the first broadcast in the world is denied.

R-R-RADIO C-C-C-CURES ST-T-T-TUT-T-T-TERER

COPENHAGEN: At a sporting event the winner of a
2,000 meter race was supposed to be interviewed in front
of a microphone. The reporter of Radio-Copenhagen was
not aware that he had to deal with a stutterer and pulled
the exhausted winner up to the microphone. He started
to question the runner about his impression during the
race, A little pause . .. the runner hesitated for a while
<+ . and then answered fluently all questions. Since then
he has not stut-
tered!

The microphone
fever (fright)
achieved what no
doctor could do in
years. While a
good hearty slap
on the back has
seemed a good way
to relieve tempo-
rary spells of s-s-
stut - t-t-ter-r-
r-ring, this case
wins the prize for
a bonafide, prema-
nent cure, unless
there’s something
fishy in Denmark!

STUDYING MAKES 'EM THAT WAY!

The syndicate of the French radio journalists

PaAris:
has decided to organize a “microphone school” for the in-
struction in radio journalism and the microphone art in

464

general. The teaching staff of this institution will be
for‘med from the begt French orators, announcers, radio
wrlfcer:_a, and‘ plgywrlghts. The school was scheduled to
begin its activities in October.

WHO SAYS "SILENT ORBS OF NIGHT"?

PRAGUE: The Czechoslovakian state observatory in Stara
Dala recently conducted a series of very interesting experi-
Through a system of photoelectric cells and
from Vega was

ments.
amplifiers the light from the moon and
recorded on phono-
graph records. The
moonlight appeared
as a long-drawn-
out clear tone of a
slowly falling and
rising intensity.
This tone was
broadcast by some
radio stations. The
ancient Greeks’ be-
lief in the “Music

of the Spheres”
was for the first
time practically

proved in this man-
ner. It is interest-
ing to note that
the light rays from
Vega which were
transformed into sound were traveling 2614 years before
reaching the earth!

SOARING AMONG SHORT WAVES

DARMSTADT, Germany: During a recent glider-flying
contest which took place, short-wave telephony was used.
The carrying distance was about 45 kilometers (about 27
miles) and the 20
W. power was sup-
plied by a foot-
operated dynamo.
This little trans-
mitting post acted
as a liaison be-
tween the commit-
tee on the field and
the contestants
during their flights.
Special very light
receivers of about
7% lbs. were built
for this purpose.
The headphones
were concealed in
the flier’s helmet.
The experiment
gave very satisfac-
tory results.

HOW EFFECTIVE ARE SOS CALLS?

LONDON: Our cousins from the foggy regions have what
we consider a fine batting average for successful response
to calls for aid. During a recent period the total SOS
calls and police calls resulted in the following figures:
49.18% of calls failed to accomplish their purpose, because
help arrived too late (due to fog?); 44.75% resulted in
successful completion; while only 6.07% of the calls receivad
no response, That is pretty good shooting, when the perils
and difficulties connected with such work are considered.

1935
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ROBINSON CRUSOE A LA MODE

SYDNEYS: Perhaps the loneliest spot on earth is the
small coral island, Willis Island, which is situated on the
Pacific Ocean some 300 miles from the North Australian
seashore. Recently two radio operators of the Amalgamated
Radio Company re-
turned from this
island where they
had remained 14
months—the only
inhabitants. Very
little would have
been known about
Willis Island if it
were not for the
existence of a radio
station there which
is of great impor-
tance to the inhabi-
tants of the sur-
rounding archipel-
ago — supplying
weather informa-
tion and navigation
news. Also the in-
habitants of the Australian mainland, particularly those
of Queensland, depend on information coming from Willis
Island concerning cyclonic movements. Willis Island, in-
deed, is the center of a dangerous and much feared cyclonic
region. The normal service period on the island for the
two operators is one year, due to its utter loneliness and
the storm peril.

However, they get double pay and can play poker with
sea shells and old tubes—and they can always chat with the
ops. on the mainland or on passing ships.

macy [ wonGary | FRANCE | ENGLAND | GERI;\ANY i SPLENDID
e | T GOOD-WILL
= [ GESTURE

COPENHAGEN:
During arecent
trip of his through
various European
countries, the man-
ager of the Danish
Broadcasting Com-
pany, Mr. Holm,
took the initiative
to stimulate the in-
ternational cooper-
ation in the domain
of radio program
exchange. In ac-
cordance with the
agreement he made with the broadcasting companies of
Belgium, Holland, Jugoslavia, ‘Poland, Switzerland, Sweden,
Czechoslovakia, Germany, Hungary, Austria, Italy, France
and England, their stations will broadcast from special
phonograph records, Danish folk songs and the works of
younger Danish composers. These records which will be
arranged and recorded by the Danish Broadecasting Com-
pany will give an insight into the musical life of Den-
mark.

This idea deserves imitation and can lead to the develop-
ment of a lively exchange between nations in the field of
art and literature. Of great advantage is the fact that
such programs are economical, due to the absence of royal-
ties to pay. Also, they can be arranged within a very
short period and are portable to a very high degree. We
may hope that some other broadcasting companies will fol-
low the leadership of Denmark.

CLEVER PEOPLE—THESE CHINESE!

SHANGHAI: All the large cities in China, and also the
smaller provincial towns, have been equipped with long
distance radio receivers which enable millions of Chinese
to enjoy radio programs. In Nanking, Canton, Peiping
and other residences of the ‘“Kuomintang’” {the Chinese
for FEBRUARY, 1935
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national government now in power), powerful transmit-
ters have been installed which are used by the government
mostly for propaganda purposes. Although receivers in
private houses are extremely rare on account of the very
low average income of the largest part of the population,
the total number of radio receivers in China is somewhat
larger than 5,000. The majority of these are local receiv-
ers or belong to storekeepers who use them for the enter-
tainment of their customers. The government, which fi-
nances the entire Chinese radio system, does not collect
any license fees for receivers.

The intervention of the government in favor of providing
program facilities comes as quite a surprise, from such a
staid and old-fashioned power as China. We cannot help
but wonder if they are at last beginning to accept mod-
ern advancements!

WHEN GREEK
MEETS ROMAN?

|

|[l-
| i
ROME: The Ital- 1|
ian radio station in ||

Bori began August |

20 a series of reg- ||

ular broadcasts in- |
tended for Greece,
which together
with Albania are
the only countries
in Europe without
their own broad-
casting stations.
T h e s e broadcasts
a r e interesting
from a political
point of view be-
cause through them
is increased the Italian influence in Greece.

i

Programs in
Greek are broadcast every Monday, Wednesday and Friday
and consist mostly of press information, radio talks and
musical performances.

THRILLING RADIO RESCUE

PARIS: The ill-fated German liner “Dresden,” out from
Bremerhaven with 1,000 passengers aboard, received an
S0OS late one evening from a French airplane which gave
its location as 30 miles north of Dunquerque. Changing
her course, the “Dresden” steamed until she picked up the
light signal from the distressed plane. In spite of heavy
seas and a strong
gale, the “Dres-
den’s” boat suc-
ceeded in rescuing
the 5 French naval
aviators immedi-
ately before their
craft went under.

WIRED
TELEVISION
FOR GERMANY

BERLIN: In the
future every Ber-
linese telephone
subscriber will be
able to install an additional device which will allow him
not only to hear but also to see the other party at the end
of the wire. At the beginning, arrangements are being
made so that these “television” calls can be made only
from certain points, so that the “caller” and receiver do
not speak from their respective apartments, but from cer-
tain main post offices. It is intended to extend the trans-
mission of television also over the power network for uni-
versal use.

Germany is taking television seriously as a medium of
propaganda, also, as we pointed out last month. Rabio-
CRAFT, Jan. 1934, page 392.
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Selecting the radio set, in most families is
an auspicious occasion. Yet, despite most
protracted family discussions on the sub-
ject it is seldom that the choice is made
wisely. In this interesting article, the author
comes to the aid of Mr. Jones and his fa-

BERTRAM M. FREED

s HAT I8 the best radio set to buy?” asks Mr.
Jones.
Mr. Jones is only typical of the many persons
who make this inquiry daily to me in my capac-
ity of radio technician. The question is one that cannot be
answered intelligently before the requirements and economic
circumstances of the buyer are considered. Most people
are not interested in the technicalities of radio and are more
or less contented when programs are received satisfactorily.
Yet, full appreciation of the individual wants of the pros-
pective purchaser and of the more important phases and
details of a radio receiver is essential when selecting one to
derive the greatest possible benefits and enjoyment.

"You Get Only That for Which You Have Paid"

With the intense competition, claims, and statements of
receiver manufacturers, the selection of a radio receiver is
both confusing and difficult for the average layman or even
radio fan. Obtaining the most value for their money, dollar
for dollar, appears to be the principal thought-in-mind of
many buyers. As in the case of purchasing any merchan-
dise, that is, honest merchandise, you get only that for
which you have paid. It must be remembered that the list
price of a radio receiver released by a reputable, established
manufacturer is usually controlled by the quality of the
chassis and the cabinet, and there can be no doubt about
the fact that a set costing over a hundred dollars is nor-
mally “better” than one that sells for less than fifty. Of
course, this statement must be qualified in the case of those
manufacturers who are not so firmly entrenched or well
known and who establish a high list price on their product
and offer the retailer an unusually high discount. This high
discount is of the nature of an inducement to the dealer to
recommend or “push” this particular line of receivers be-
cause of gredter profit. The salesman, too, ordinarily re-
ceives greater commissions when selling these receivers. In
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mily—the cabinet, set selectivity, tone and
volume, and special features of the chassis
are discussed, and important purchasing
"do's" and "'don'ts'’ are given. Mr. Freed
speaks from years of experience servicing
"radios'’ in and around [ittle old New York.

WHEN YOU GO SET-SHOPPING—

(1) DON’T—buy any radio set because your rela-
tive or neighbor has one like it.
(2) DON’T—buy the choice of the dealer or sales-
man. Test and select it yourself.
(3) DON’T—be misled by claims, statements, or
fancy, high-sounding terms of the manu-
faﬁturer, dealer or salesman. Try the set your-
self.
DON'T—choose a radio set because the cabi-
net is a pretty one.
DON’T—take verbal guarantees or promises
of service or repair. Get them written.
DON’T—permit the salesman to rush the sale
Take yoar time and deliberate twice before choos-
ing. It is troublesome to change your mind later.
DON'T—accept any kind of installation. Get
the one recommended by the manufacturer of
the receiver.
DON’T—permit a few dollars to stand in your
way to buy the receiver you most like.
DON'T—buy a radio receiver because the price
has been marked down and may be a bargain.
You get exactly what you pay {or.
DON’T—swallow all the salesman tells you.
Make him prove his statements before you buy.

10
16))
)

¢

®
®

(10)

other words, although two radio receivers may bear the same
list price, one may present greater value for the money than
the other. The radio technician who is in touch with his in-
dustry is particularly qualified on this score to make a
recommendation after the needs of the purchaser are known.

Is There a Price Limitation?
How much money are you prepared to spend? This ques-
tion can only be answered by the individual considering the
(Continued on page 495)
FEBRUARY, 1938
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THE |
"LUXEMBOURG
EFFECT"
IN RADIO

How little we really know about the propa-
gation of radio waves is well illustrated by
this curious phenomenon which is baffling
some of the foremost men who devote their

The '‘technical roem" at the 150 kw, Luxembourg station,

time and study to radio and physics.

C. W. PALMER

TTHIN the past few months,
such eminent authorities
as Prof. E. V. Appleton of
London University, and Dr.

B. van der Pol, Dr. B, D. H. Tellegan
and Mr. J. van der Maik of the Philips
Labs, in Eindhoven, Holland, have
been focusing their attention on a pe-
culiar phenomenon in connection with
transmission of radio signals. This odd
effect, which cannot be explained by any
existing theories of wave
Propagation has been called
the Luzembourg, Effect for
lack of a better name. It
was noticed, about a year
and a half ago, that when a
receiver (located in Southern
England) was tuned to Ra-
dio-Paris, a faint background
of the program sent out by
the powerful Luxembourg
station was picked up. This
in itself is not startling, ex-
cept for the fact that the
wavelengths of the two sta-
tions were separated by a
wide band which eliminated
the possibility of “cross mod-
ulation” being the cause.

Prof. Appleton, who has
devoted a considerable
amount of time to this mys-
terious phenomenon, made
the following comment re-
cently in World-Radio (Lon-
don) magazine.

“The chief features of the
phenomenon are easily ex-
plained. It is found that
when listening to a certain
station (in the broadcast
band) the modulation of an-
other station entirely differ-
ent in wavelength (in the
long-wave or short-wave
range) is heard as a faint

b

I - Yy ) LS &
- FELAYER izn KENNELLY-HEAVISIOR LAYER "0 7 7 'ﬁ
 which retl"'lods radio waves . Zone ofmaximum [onization s,

4mi, ~QFONE LEVEL _

Emi
} TROPOSPHERE

channels, for then increased selectivity
would permit their separation. But the
effect is obtained with stations widely
spaced in wavelength. Moreover, when
the receiver is distuned from the medi-
um-wave station the intruding program
disappears. It must, therefore, be con-
cluded that the long-wave (or short-
wave) program has been weakly re-
ceived by the medium waves—and thus
on a wavelength entirely different from

An illustration from Dr. H. T. Stetson's book, "‘Earth, Radio and the Stars”
showing the relative positions of the various ionized reflecting layers in which
the mysterious ''Luxembourg Effect' probably fakes place, according to

Prof. Appleton.
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background to the desired
program. There would be
nothing odd in this result if
the two stations were in
neighboring wavelength
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that on which it was emitted.

“To the theoretical physicist such a
phenomenon is startling indeed. We
know from Maxwell’s original theory
of wave transmission in the ether, that
waves of different length can travel
through the same free space without
any interaction whatever, and, until
now, it had been assumed that the
same could be said of a medium consist-
ing of electrified particles such as the
ionosphere, But this interac-
tion of waves in the process
of simultaneous reflection
from the ionosphere shows
that what we can say about
free space does not hold for
an ionized medium. A theo-
retical physicist would sum-
marize the situation by say-
ing that the principle of
superposition does not hold
in the ionosphere,

“When we attempt to ex-
plain the matter in somewhat
greater detail our difficulties
begin and at present there is
no generally accepted theory
of this ionospheric cross-
: modulation, as we may, per-

. haps, term it. It is true, that
2> éom| due to the pressure of radia-
e tion we would expect the
electrons in the ionosphere to
vibrate a certain amount in
the direction of transmission
of the waves with an ampli-
tude which is proportional to
the square of the wave am-
plitude, and this would give
us the ‘square law’ we re-
quire to get a cross modula-
tion effect. But calculation
shows that such an effect
should be small and insuffi-
cient to account for the
phenomena observed.”

Later developments of the
situation than those outlined
by Dr. Appleton, reveal that
the Luxembourg Effect takes

(Continued on page 499)
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INTERNATIONAL RADIO REVIEW

Fig. A
The combined phonograph and double radio setf.

RECORDING CABINETS

O examples of combined radio re-
ceivers and phonograph recording
and reproducing devices, made in Eng-
land are shown in Figs. A and B. The
one shown at A is a receiver and
phono combination having an auto-
matic record changer and two radio
tuners which can supply up to 10 re-
mote speakers with any one of three
different programs.

This device is made for installation
in homes, small hotels, offices or other
locations where more than one speaker
is required. It closes into a neat con-
sole cabinet, closely resembling an or-
dinary radio receiver.

The second device, at Fig. B, is a
recording table, having two turn-tables
for continuous recording, and a radio
tuner for recording or projecting
radio programs. This instrument is
designed more for the recording studio
than the home—it is made in the form
of a desk, for convenience. Both of

Fig. B
A recording desk with two turn-tables.
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EACH month there are received
at the offices of RADIO-CRAFT
hundreds of daily, weekly and
monthly magazines originating
from all over the world.

SINCE the cost of subscribing to
each of these would be prohib-
itive for most radio men, we have
arranged with technical trans-
lators to prepare for our readers
reviews of all the really impor-
tant, new developments illus-
trated and described each month
in these publications.

NOTE that the only available in-
formation is that which is pub-
lished; the experimenter must
adapt the ideas to whatever

equipment he has on hand.

these devices were announced recently
in WIRELESS WORLD magazine.

TEACHING GLIDING BY RADIO

UNTIL recently, the initiation into
the art of flying gliders has been
limited to “ground” schooling, as even
the modern gliders will not carry two
people. This meant that the instructor
had to give his pupil all instructions
before the flight began, followed by
criticisms if the tyro was successful in
making a safe landing.

A recent issue of AMATEUR WIRELESS,
however, contained an interesting
article on how the Telefunken Com-
pany, in Germany, has developed sev-
eral short-wave transmitters and re-
ceivers for the express purpose of
training beginners in the intricacies of
handling motorless planes.

The receiver is mounted in the cock-
pit of the glider, as shown in Fig. D.
This receiver contains four tubes and
weighs 7 lbs. It is equipped with a

Fig. C
The 20-watt transmitter and hand generator which
is used for training glider pilots from the ground.
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loudspeaker as there is no difficulty
with motor interference or noise. A
20 ft. wire stretched out on the wings
serves as the aerial.

Two transmitters have been devel-
oped. The one shown in Fig. C, is a
20-watt unit having a hand generator,
driven by a “bicycle’ drive. The sec-
ond is battery operated and has an
output of 1 watt.

The instructor can thus give instruc-
tions to his pupil during the flight, as
he simply sits comfortably with a
microphone before him and a pair of
field glasses before his eyes.

A DRIVING AlD

SEVERAL months ago, in the De-

cember 1934 issue of RADIO-CRAFT,
page 328, a photograph of an accident
preventer installed in a large bus in
Germany appeared. This consisted of
& microphone mounted at the rear of
the large vehicle, an amplifier and a
loudspeaker in the operator’s booth,
so that road noises and signals from
cars behind the bus could be heard by
the driver.

The Philips company has just intro-
duced a similar though somewhat more
simple device in England, according
to WIRELESS WORLD. As shown in the
illustration, Fig. 1, this consists of
a weather-proof mike, mounted on the
trailer or the rear of a large truck,
directly coupled to a loudspeaker unit;
the only source of current supply
needed can be obtained from the car
battery., The current consumption is
equal to that of a small lamp.

IRON CORE COILS

ANOTHER new type of iron core
tuning coil has just appeared on
the European market, according to
advertisements which have been ap-
pearing in all the leading publications.
They possess a high degree of accuracy
in matching and a high efficiency, due
to the method of constructing the

Fig. D
The battery-operated receiver in the glider,

FEBRUARY, 1935
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LOUD SPEAKER

CAR BATTERY

Fig. 1
This mike and Speaker needs no amplifier.

cores, A picture of one of the six avail-
able types appears in Fig. E, below.

A READING MACHINE

N interesting photoelectric device,

invented by two Viennese engi-

neers, was recently described in Rapio
WELT magazine.

It consists of a movable, opaque
screen having perforations, each corre-
sponding to the characters on the
printing matter to be transcribed.

The printed matter rests on a highly
illuminated stand. It is automatically
moved step by step, in such a manner
that the light reflected from each sue-
cessive small area containing a char-
acter, passes through one of the per-
forations in the sereen and reaches the
photoelectric cell. -During the in-
terval in which each character is fo-
cused, all the perforated letters of
the screen pass between the reflecting
surface and the photo-cell. When the
letter on the screen corresponds to
that on the printed matter, the light
to the photo-cell is cut off and a relay
is operated. Thus a signal correspond-
ing to that character can then be sent
over a radio transmitter or land line
and picked up at a distance.

It can be seen that such a machine
may have many practical applications,
particularly for automatic tabulating
purposes. Ordinary typewriters can
be used then, instead of perforating

Fig. E
Another form of iron-core coil for tuning. This is

one of six different types of coils which were just
introduced in England.
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Fig. F
The automatic transcribing machine,

machines as a tabulating machine
using this principle will be able to do
the same work on printed cards that
the present tabulating machines do on
perforated cards.

The opaque screen can be very easily
removed and replaced by another so
that the change from one type of let-
ters to another does not cause loss of
time.

THE PHOTO-CELL DOLL

AT the Berlin Radio Show this year,
an interesting novelty in light-.
operated devices was displayed, ac-
cording to Rap10 WELT magazine. It
consisted of a doll imbedded in a box,
as shown in Fig. G. Another box lo-
cated in the front of the display booth,
contained a photoelectric cell, focused
on a source of light. 5
When a visitor approached the
booth, the light beam was broken, thus
actuating the photo-cell unit which in
turn, started the mechanism in the box
under the doll to function. The latter
contained an electric motor and me-
chanical devices which caused the arms
and legs of the doll to move in a life-
like manner. As soon as. the light
beam reached to the photoelectric

Fig. G, above
The photo-cell operated doll at the Berlin show.

Fig. H, below
The photo.cel! and amplifier unit,
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Fig. 2
The ST00 circuit described below.

cell, the doll stopped moving. This
interesting display attracted much at-
tention and speculation among those
who ‘attended the show.

THE ST600 RECEIVER

WHEN that well-known English

engineer, John Scott-Taggart in-
troduces a new circuit,. radio experi-
menters and set builders throughout
the United Kingdom “prick up their
ears” and get out their screwdrivers
and soldering iroms,. preparatory to
making a new set.

Practically an entire issue of Pop-
ULAR WIRELESS magazine was recently
devoted to the exploitation of his
latest set. . This receiver uses the
double regeneration scheme employed
in all of his recent sets, and it is
claimed that extreme selectivity is pos-
sible by the correct manipulation of
the two feed-back controls. The funda-
mental circuit of the set, disregarding
some of the refinements, such as a
band tuner in the aerial circuit, is
shown in Fig. 2. Those who wish to
try the arrangement can use this cir<

(Continued on page 492)

Fig. 3
Three interesting ways to make tuning indicators
tom ordinary pilot lamps.
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SHORT-CUTS

IN RADIO

ATTACH REEL
TO SIDE OF
TESTER

The Service Man will appreciate the convenience of this short-cut.

FirsT PrizE (above)

ACONVENIENT way of keeping the service bench test

leads out of the way is to use a spring cord reel such as
used with the automobile cigarette lighter. It will be neces-
sary to use a cord with sufficient insulation for the highest
voltage to be tested and see that the connections inside the
reel are clean and tight. The diagram shows the method of
connecting it. G. E. FootE

REMOVE THE CONTACT BLADES
QFROM AN OLO JACK

BAKELITE
SPACER

BAKELITE
PANELS

TIRE VALVE
SPRINGS

Above—Make your own push-button switches.
Below—Emergency tube sockets from old bases.

THIRD PRIZE
(left)

HEAP and

flexible push-
buttons for test-
ing equipment
can be made by
any experimenter
or Service Man
by following the
plan shown at the
left. The switches
are old jack
blades; the re-
turn springs and
plungers are auto
tire valve insides.
Two pieces of
panel are cut and
spaced apart by
bakelite tubes
about 9/16-in.
long. The plung-
ers are mounted
directly over the
jacks and throw
the circuits from
normal.
FrRANK J. BAUER

* TUBE PIN

CONTACT
STRIP

et
OF FASTEN-
SOCKET ING CONTACT

TO TUBE

RIVET
CONTACT
STRIP TO
FIBER DISC

USE OVER- ~Traes
LAP AS SOLDERING LUG

*___ OLD TUBE BASE
MOUNTING-SCREW HOLE
CONTACT STRIPS FASTENED TO
TUBE BASE TO BE USED AS SOCKET
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FIRST PRIZE . ..... $10.00

SECOND PRIZE.... 5.00
THIRD PRIZE...... 250
Honorable Mention
EXPERIMENTERS: Three cash

prizes will be awarded for the best
“gshort-cuts” — time- and money-sav-
ing ideas—submitted by readers of
RADIO-CRAFT; Honorable mention
will be given for all other published
items concerning radio and its allied
fields. ‘

Send us your “kinks” right away.

HoNORABLE MENTION (below)

A GOOD ground for a portable radio
set can be made from a .22 calibre
rifle cleaning rod. Since the rod un-
screws into four pieces, each about 8
ins. long it can be put into a small
cabinet. The handle on the last piece
provides a good grip for inserting the
rod into the ground. The tip should
be filed to a point and the ground
wire soldered just below the handle.
The illustration shows how the first
section is filed to a point to facilitate
insertion in the ground.

CHESTER KULWIEC

4 MECES 22 CALIBER
f+— RFLE CLEANING
ROD

IDWTE LRE TWHEE
AKD Caw BE LiWSE

A rifle cleaning rod as a ground.

SecoND PrizE (left)

NEXT time you are in need of a tube

socket and it is not convenient to
get one try this handy short-cut. Take
an old tube base from a burned out
tube, and drill out the contact pins,
leaving the slightly enlarged holes in
the bottom. Then drill holes of about
the same size in the side of the base,
opposite the pin holes. Bend copper
or brass strips as shown in the illus-
tration, through the two holes and
down the outside of the base.

Then turn the base bottom side up
and dril! a hole in the center to ac-
commodate a mounting screw. A fiber
disc riveted to thg ends of the metal
strips completes the job and provides
suitable tips for soldering to the con-
tacts. R. M. Graw
FEBRUARY,
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PERATOR George Driscoll of

the WHAM transmitter staff

has been modestly withholding
one of those scientific wonders which
the professors describe when they talk
about “The World a Hundred Years
from Now.”

Last summer, the young technician
set up a camp in the woods near WHAM
transmitter and erected a 290-foot
aerial plus an 80-foot lead-in to his
tent (incidently blistering his hands
from the radio frequency energy col-
lected by the long wire from the 50,-
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The lamp and the camp site.
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WHAM'S
PROGRAMS
LIGHT LAMPS

An operator of station WHAM in Roches-
ter, New York, established a summer camp
about l/4-mile from the station, last summer,
and discovered some interesting facts
about the transmission of power by radio.
His only regret was the station sometimes

signed off cutting off the 'free' power.

000-watt transmitter). To this long
wire, he connected an electric light
switch, a variometer and an electric
light bulb, with a ground connection to
the other side of the bulb.

The net result was that the electric
light bulb glowed at full brilliancy—
in fact the variometer had to be de-
tuned to prevent burning it out.

While bewhiskered savants talk
about the day when power will be
transmitted through the air to light
homes and run automobiles, Driscoll
spent many pleasant evenings during

the past summer reading by the light
which burned without the sanction of
the local power company. Driscoll's
only lament was that the light went
out when the station signed off.

This interesting demonstration is, of
course, a form of power transmission
by radie. The joker lies in the fact
that WHAM’S transmitter draws about
225,000 watts from a 460-volt circuit
in order to light a 25-watt 110-V. bulb
at 2,000 feet distance.

At the same station, it is reported that

(Continued on page 509)

T THE base of the giant 831-foot
A vertical antenna tower of 500,-
000 watt WLW-—the world’s
most powerful radio broadcasting sta-
tion—a tiny “electrie eye” stands guard
day and night protecting the radio au-
dience against interruption in the en-
tertainment.

This photoelectric cell is the “brain”
of a unique device recently developed
by engineers to protect valuable equip-
ment against lightning and to prevent
loss of broadcasting power through
troublesome ‘“power follow-up arcs”
across the safety gap that carries
lightning discharges from the tower
into the earth.

While WLW’s new vertical radiator
antenna increased the station’s effic-
iency from 50 to 100 per cent, it was
soon discovered that unfortunately the
huge 450 ton steel tower also served

RADIO-CRAFT for

FEBRUARY,

Here is a most unique application of the
photoelectric cell—that of preventing

admirably as a giant lightning rod.
It became the problem of design en-
gineers to ground the electrical energy
thus collected from the atmosphere
while at the same time preventing the
grounding of the 500,000 watt power
generated by the transmitter.

The use of the photoelectric cell was
resorted to after the ordinary method,
that of providing a direct lightning
path to the ground by means of a
safety gap across the base of the
tower, was found to be unsuccessful.
In adjusting the gap it was discovered
that one wider than two inches failed
to provide complete protection while
with one less than 2 inches the normal
peak voltages due to modulation on the
500,000 watt carrier would, on occa-
sion, cause discharge across the gap.

An even more serious problem pre-

(Continued on page 492)
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the huge power output of the largest
station in the U.S. from leaking off to
ground through the lightning arrestor in-
stalled on the half-wave antenna. This

hotoelectric cell solved a very difficult
problem for the engineers at WLW.

e
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THE LATEST
RADIO EQUIPMENT

4= - ——aa

Tiny "Jewel' a real radio set! (627)

-
-

New 110 ¥, A.C. Lighting Sets. (628)

Above, a new 30 W. speaker. (630}

Below, new headphone adapter. (631}
= ) 1

OFF-0N
SWITCH

FOR pusM=-pulL
POWER TUBES

[

" _FOR HEAD-
L PHONES

A HANDFUL OF BEAUTY!
(627)

{International Radioc Corp.)

T 1S hard to realize how an effi-

cient 3-tube ecircuit and good
toned speaker ean weigh so little,
and be so small. Complete with
tubes the set weighs only 3% Ibs.,
and takes up no more room than
a ‘good sized box of candy—port-
ability in capital letters! Cases
are of bakelite and plaskon with
wide choice of colors, TUses 2
6C6s and 1 2A7,

10 V. A.C. GAS-ENGINE
GENERATORS (628)

OUR new one-unit lighting

plants are listed as 300, 600,
1.000 and 2,000 W, capacity, ideal
for farm lighting, and large port-
able P.A. iobs. They provide
flickerless current at a constant
potential of 110 V. A. C. Engines
are 4-cycle, air-cooled, with 6 V.
ignition, fAcat feed carburetors,
mechanical governors, starting
motors and batteries with remote
starting control. Uses standard
automotive parts available every-
where. Latest features include
pressure feed lubrication, alumi-
num pistons and connecting rods,
dynamic engine balance. Rubber
mounting and spec¢ial muffler re-
sult in extreme quietness of oper-
ation.

POLYIRON-BRASS INDUGC-
TANCE RESONATOR (629)

ERE'S a tool which should be

of teal value to inspectors and
Service Men. A flexible rubber
rod ¢ontains a polyiron plug and
1 brass insert in opposite ends.
To test a circuit incorporating an
air-core R.F. inductance, it is only
necessary to insert either end of
the resonator into the coil. If
both operations decrease signal
strength the circuit is correctly
aligned. This simple scheme saves
much fussing with trimmers and
padders, and in most cases, makes
it possible to quickly adjust for
proper values by spacing or cut-
ting a few turns. The resonator
can be used at frequencies as high
as 26 megacycles, since losses in
polyiron cores, even at these high
frequencies, are extremely low.
The flexibility feature enhances
the value of this tool over previous
types of “wands" described in
RaDIo-CRAFT.

Class "A" P. A, amplifier. (432)

SR

30-WATT AUDITORIUM
SPEAKER (630)

ESIGNED to handle 30 W, of

undistorted output and hav-
ing a rather unusual efficieney of
2 db. between 25 and 12,000 c¢y-
cles, this speaker fits in very well
indeed for P.A., auditorium, and
outdoor work. Two modela are
listed, one as standard, to take
care of requirements for a single
apeaker, and a special model in-
tended for use with an auxiliary
high-frequency model. High-fidel-
ity tone is accredited to improved
design of voice coil and output
transformer.

USE HEADPHONES ON
ALL.WAVE SETS (631)

(Insuline Corp. of America)

HIS adapter makes it easy to

switech in headphones for clear
reception of those “marginal” sig-
nals. Phones can be used with or
without speaker operating. The
headphones connect to the input
circuits of the tubes. A switch
connects to the tubes’ output cir-
cuits, and permits the output
transformers primary to be short-
circuited. for “headphones only
—no speaker” operation. Adapters
for push-pull (illustrated), or
single-tube operation, and use
with 4, 6, or 6-prong tubes, are
available.

18-WATT CLASS A
AMPLIFIER (632)

ERE we have a high-quality

mobile public address ampli-
fier using class A circuits, oper-
ated entirely from a 6 V. storage
battery. Current drain has been
kept low by providing separate
switches, one for filaments and the
other to <ontrol speaker current
and the high-voltage **B" supply.
Has 3 stages, employing 2 76s and
2 2B6s. Overall gain is 75 db. with
undistorted ocutput of 18 W.

"TATTELITES" NEW "YOLT-
AGE'" FUSES (633)

HTATTELITES" protect cquip-

ment against execess voltage
breakdown by shunting excess
currents, thereby differing radi-
cally from the usual current-actu-
ated devices. They operate by
neon discharge, glowing brilliantly

Yoltage fuses and testers. (633)

e |

el

Exact-raplacement electrolytics. (634)

Above, |0-wire analyzer kit. (637)

Below, multi-range meter. (638)

Name of manufacturer of any device will be sent on receipt of a self-addressed, stamped envelope. Kindly give {number) in description under picture.
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New "99" and its elements. (639}

.

Electro-dynamic microphone. (643)

-

RADIO-CRAFT

Order-type P.A. system. (842)
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at the following breakdown po-
tentials: 100, 250, 600, 1,000 and
2,000 V. A unique feature of the
higher voltage types is their ad-
justable ignition point by means
of secondary electrodes.

Uses are many. They protect
ingtruments, transformers, con-
densers, gaseous rectifiers, radio
sets against lightning surges, and
excessive line voltages. The lower
voltage rated types are excellent
for locating blow fuses, defective
resistors, condensers, etc. By
intensity of the glow, approximate
voltages are indicated.

"PORTABLEST" PHONO-
RADIO SUPER. (634)

EASURING only 10x11x1$

ins., and containing a sensi-
tive b6-tube superhet. radio re-
ceiver, dual-speed phonograph for
both 10 and 12 in. records, play-
able on both A.C. and D.C. circuits,
with tone control—this seems to be
the portable-seekers’ answer, Uses
1 43, 1 6A7, 1 6D6, 1 75, and 1
12Z3.

GOOD "DYNAMIC" PA,
MICROPHONE (643)

HE designers of this new mike

apparently had experience with
sound effects resulting from hueky.
deep-throated bass voices, for
they have made it with adjust-
able frequency response. Con-
struction is exceptionaily dur-
able, well able to stand abuse in-
cident to public address work.
frequency response is practically
flat from 40 to 10,000 cycles with
a gain of minus 60 db. at 400 cy-
cles.

HANDSETS GIVE THAT
"CLASSY" TOUCH (644)
(Shure Brothers Co.}

OR the last word in transceiver

equipment, we feel sure you will
take enthusiastically to  this
“French hand set.” The high
output mike is equally sensitive
to all voice frequencies. The re-
ceiver is a 2,000-chm unit. Four
gseparate leads from mike and re-
ceiver are provided so that re-
ceiver may be plugged directly
into plate circuit of output tube,
entirely free from microphone cir-
cuit.

"XP.53"—A LOW-LOSS
COIL-FORM DIELEC-
TRIC (645)

[Hammarlund Mfg. Company,
Inc.
N IMPROVED dielectric known
ags “XP-53" is used in the
newest low-less plug-in coil forms

(644}

Mike-receiver hand-set.

1938

for use down to 17 meters. Wind-
ings are air-spaced by means of
ribs. They are also flange grips,
and neat meter-index inserts for
wavelength indications. A threaded
shelf molded inside permits mount-
ing of a trimming, padding or band-
spreading condenser. Available in
4 (A), 5 or 6 (B) prongs.

COMMERCIAL-STYLE
AMATEUR SHORT-WAVE
RECEIVER (646)

[Radio Trading Company)
HE DOERLE A. C. 6 bids fair
to be one of the sensations of

the early 1935. Priced down where
fans like it, its exceptional effi-
ciency shows up on loudspeaker
DX performance in a perfectly
bone-tickling manner.

A stage of 6D6 R.F. feeds a
6F7 in a combined detector and
first A.F. circuit. Regeneration
is smooth. The A.F. output of
the 6F7 feceds a 37 which in turn
drives a 41 pentode at full output.
Matching a husky dynamic speak-
er to the pentode completes a very
satisfying, compact, simpie out-
fit, Single dial tuning on full-
vision airplane type dial. Set and
speaker are mounted in handsome
black crackle-finish metal cabinet
with patterned speaker grill.

GLOBE SHOWS S.-W,
BROADCASTERS (647)

N ACCURATE, readable 12 in.

globe, carrying more than
6.000 names, princiral steamship
routes, railroads, ocean currents,
mountain peak heights, ete, is
now available to the owners of
broadcast, all-wave, and short-
wave sets.

This globe establishes a prece-
dent by printing in red the ‘names
and call-letters of all important
short-wave .stations. This ter-
restrial aPhere is a handsome or-
nament in any den or liberty.

"SNAPPER" PRODS RE-
TRIEVE AND GRIP (648)

REAL handy tool for hams

and Service Men, or we miss
a sure guess, Push with your
thumb and the jaws epring apart.
Release and that inaccessible lum
is secured mechanically—and elec-
trically, a binding pest being pro-
vided at one end for use as a
prod, etc. It's a cinch to pick up
robs of sclder or spare nuts from
out-of-the-way corners of the
chassis,

(Continued on page 6511)

New "XP-53'' coil forms. (&45)
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Above, K-12 high-fidelity speaker.
(649)

High-fidelity radio phonograph. ([£50)
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THE LISTENING POST [T
FOR ALL-WAVE DX-ERS

This page is devoted to the radio enthusiast who is solely
interested in world-wide reception and facts that will aid
him in obtaining the ne plus ultra in radio results.

C. A. MORRISON

The radio transmitter at Reykjavik, Iceland.

of verifications, explaining what

they are, and how to secure

them. Verifications of reception
may be displayed to your friends with
some feeling of pride, as they furnish
undeniable proof of your personal re-
ception of some unusual station or
program. Many DX-ers eventually
acquire large and valuable collections
of verifications. These may be dis-
played or filed by various systems. A
DX-er often shows his originality by
the manner in which he displays these
verifications.

One well-known DX-er in Chicago
has the walls of his radio den literally
covered with hundreds of verifications. This
These are neatly mounted on art-
board, and grouped into countries. The
exact station and location is neatly
written in india ink below the verifica-
tion. These verifications in a dozen
different languages, and in all colors and shapes provide
a very attractive and interesting display indeed.

Some people would rather mount their verifications in
an album, or loose-leaf note book where they may be ar-
ranged in alphabetical order, or by dates of reception and
be convenient for carrying around. Still others file their
verifications away in a letter file. A little time spent in
attractively mounting, or displaying your collection is time
well spent. (In this connection it would be interesting for
us to know how you display your verifications. Perhaps
you have some new, or novel system that would be of
value to your brother DX-ers.—Ed.)

IAST month we took up the subject

Intrinsic Value of Verifications

Verifications often have an intrinsic value as well as a
hobby interest. Many DX-ers have won various prizes with
individual verifications, or collections of verifications. Sta-
tions putting on “DX programs” quite often give prizes
for the report from the greatest distance, or the best report
received. The various DX clubs and radio periodicals often
conduct DX-ing contests of one kind or another, in which
they offer valuable awards in cash, radio merchandise, or
handsome trophies. So often your hobby may be pro-
ductive of some
worth-while
acknowledgment
of your ability
along this line.

Many DX-ers
have asked me,
“how it is pos-
sible to send in a
report for a ver-
ification to a sta-
tion in which
b o t h music and
tongue are for-
eign, and no fa-

The receiving post of Mr. F. K. Moyd at Guana-
juato 'in the interior of Mexico.
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photo  shows an interesting experiment in
broadcasting conducted recently by a Japanese
radic network, in which several blind musicians
broadcast simultaneously from different locations.
Telephone lines were used to cue the programs.

miliar items may be identified?”” This
really is not as difficult as it may seem,
as nearly all foreign stations announce
calls and locations at more or less ir-
regular intervals. By listening closely
you can generally pick out the call, and
often the location. Even though you
do not understand it, you can put
down the exact time it was given and
whether by a man or woman, and any
other observations that might serve
later in identifying the station.

How to ldentify Stations

I would suggest that all DX-ers fa-
miliarize themselves with the phonetic
sounds of the letters, in the alphabets
of at least three commonly used for-
eign languages. Spanish, German and
French are the most important, in the
order given. It is not important to
learn how to read or write these char-
acters but merely to learn how they
sound, so that a call can be understood. Your local library,
or radio club will help you make up these alphabets. (If
sufficient demand is manifested, we shall be glad to give
these foreign phonetic alphabets in this department.—Ed.)
Thus station LSX, in Buenos Aires would be easily rec-
ognized when the Announcer said in Spanish “Ellay Essay,
Eckay, or L-S-X. In the call LR4 the announcer would
say “Ellay, Airay, Cuatro, or L-R-4. It would also be
well to familiarize yourself with the Spanish numbers
one to ten.

Various stations use identification signals of various
sorts which are easily recognizable. Thus XEBT in Mexico
has three cuckoo calls. VK2ME in Sydney, Australia, is
famous for the “laugh of the kookaburra'; Zeesen, Ger-
many uses a musical bar from the German song “Be True
and Honest,” as a interval signal, etc. The signal, or
identification of a station should be described in your re-
port, along with the exact time given.

A brief description of the type of music, together with
the kind of musical instruments being played at a certain
time is often important in your report. The time of a
station’s signing off should always be given, if heard, and
the title of the signature piece if recognizable.

If you are listening to an unknown foreign station, a
good radio log, together with the time heard, and the
language employed will generally give you a very good
idea of what station you are listening to, so that you may
be sure of where to send your report. In the case of a
new station on the air, and not yet listed, you are stuck
unless you can through intelligent and careful listening
decipher the station’s identity on the basis of the above
methods. Most short-wave stations now give their calls,
at least irregularly, in several different languages.

Next month we will take up a brief survey of the vari-
ous well-known radio clubs, giving you a brief history of
each of the larger ones, and explaining just what their
purpose is, and how they fit into the DX-ing picture.

(Continued on page 500)
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NEW DEVELOPMENTS IN

INTERFERENCE
ELIMINATION

% The problem of eliminating man-made static
~ is getting worse,
ing to this interesting story which tells why.

R. L. HASKINS AND C. W. METCALF*

instead of better accord-

HY is radio interference a
more serious problem today
than before? Surely it is
not because of any lack of
technical or engineering knowledge for
if all of the technical information that
has been published on this subject were
combined in a single volume, it would
make a book nearly as large as an un-
abridged dictionary. This volume would
include all types of information from
simple discussions of aerial installation
to highly complex studies of the effect
on noise production and distribution,
of the various physical and electrical
characteristics of power circuits and
apparatus which may be connected
there-to. It would also include deserip-
tions of tests conducted to locate inter-
ference sources, starting with so simple
a check as disconnecting or shutting
off a suspected appliance and conclud-
ing with involved studies of signal-to-
noise ratios, field strength patterns and
allowable interference intensities. Such
a volume would also contain descrip-
tions of the methods that have been
found successful in suppressing every
known type of man-made static.
Even the fact that short-wave and
all-wave receivers are now being more
widely used than ever before does not
materially affect the radio interference
problem. The fundamental knowledge
that has long been available on the
elimination of noise at broadcast fre-
quencies applies equally to elimination
of interference at the higher fre-
quencies so long as the characteristics
of high frequency transmission and re-
ception are taken into consideration.

Despite the wealth of technical in-
formation that is available at the pres-
ent time, the many organizations in-
terested in improving radio reception
through the elimination of man-made
static continue to  concentrate their
efforts on the engineering phases of
the problem and wholly ignore what
has been found to be the most im-
portant of all; namely, the human
aspect of the radio interference prob-
lem. It has been definitely proved in

*Eng. Dept. Tove Deutschmann Cofp.
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the many interference surveys con-
ducted by engineers that the greatest
need of the radio listening public is
not for interference experts who can
tell what must be done to eliminate
noise but for experts in human re-
lationships who can overcome the
mental inertia which tends to make
most of us wait for the other fellow
to take the first steps in clearing
interference.

Experienced noise investigators
agree that the location of noise sources
by means of instruments now available
is a relatively simple matter and that
the elimination of noise when its
source has once been determined sel-
dom presents any unusual technical
problem. The real problem is that of
persuading the owner of the interfer-
ing apparatus that he should take the
steps necessary to render his equip-
ment non-interfering.

The Reason

Interference surveys that have been
conducted in both large and small com-

The interior of a noise survey truck showin? somae
®

of the instruments used for measuring interferance
intensity.
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munities from Maine to Florida and
as far west as the Rocky Mountains
have proved conclusively that, by far,
the largest part of the radio interfer-
ence in any community originates on
the premises of the radio listener but
that the interference seldom originates
on the same premises with the receiver
being affected. It is easy to see why
this condition exists for as a rule the
radio set receives the undivided atten-
tion of its owner, who does not operate
apparatus which might cause radio in-
terference while his own receiver is
being used. Consequently, the radio
listener seldom realizes that his opera-
tion of electrical appliances causes a
duplication in his neighbor’s receiver
of the unidentified noises heard in his
own set. In fact, many listeners are
surprised to learn that they are in any
way responsible for the unsatisfactory
receiving conditions existing in their
community.

This does not mean, however, that
as soon as the radio set owner realizes
how many noise sources are contained
in his own home he hastens to correct
them so that the general noise level in
the neighborhood may be reduced.
Quite the contrary condition is re-
vealed by the reports of interference
surveys conducted by field engineers.
For example, in a Maine city (which is
best left un-named) a woman stopped
the driver of the survey car and asked
him to check up on the noise heard
in her receiver—noise which she at-
tributed to the operation of hair clip-
pers in a near-by barber shop. She
stated that this particular interference
had been spoiling her radio reception
for a long time and that she had writ-
ten to the State Public Utilities Com-
mission and to the Federal Communica-
tions Commission in an effort to have
the interference cleared.

The survey engineer quickly deter-
mined that the set owner’s analysis of
the trouble was correct and agreed to
talk with the barber about ‘‘filtering”
his clippers. Then he asked if there
were any appliances in the home that
might cause radio noise. On receiving
permission to test the various electrical

(Continued on page 494)
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BUILD THI
VERSATIL

TEST INSTRU

S
MENT

The critical radio technician, who wants a really fine port-
able laboratory for experimental work as well as ordinary
set testing, will find many interesting points in this com-
pact, yet versatile, test instrument.

JESSE TILLETT

Fig. D
The rear view of the test instrument, showing the
positions of many of the ports. The compactiness
of the unit can be appreciated from this view.

The schematic circuit of the

HE PURPOSE of this article is to

describe a test instrument -for the

radioc Service Man, or experi-

menter, which has the virtue of
being somewhat more complete than the
average instrument of its type and also
incorporates several unusual .features
which add to its utility,

The instrument is essentially of a
fundamental nature, inasmuch as it
consists primarily of a Volt, Ohm, Mil-
liampere, Capacity, Inductance and Im-
pedance measuring . instrument, with
several additional features, and so con-
structed as to be relatively independ-
ent of changes in radio receiver design,

An effort will be made to describe the
features of this instrument in such a
way as to permit a duplicate to be con-
structed, or to assist in the design of
similar apparatus. Rather than show
exact panel layouts and detailed assem-
bly data, however, a liberal use of
Photographs, together with detailed

Fig. |

Fig. A—The complete instrument.

and sectionalized wiring diagrams,
calibration data and parts lists will be
used to convey the essential facts, leav-
ing the exact size of panel and arrange-
ment of apparatus more or less subject
to the choice of the builder.

The above plan, in the writer’s opin-
ion, is a logical procedure, inasmuch as
it permits the- exercise of individual

‘preference.

A detailed and orderly presentation
of the various features of this instru-
ment is now in order and we will begin
by calling attention to Fig. 1. This cjr-
cuit represents the complete schematic
diagram with every switch, resistor or
other part assigned a number or other
identifying mark and with all tip jacks
designated by function.and polarity as
well as number., '

The Switches

The two main selector switches at the
(Continued on page 487)

B Y PR

tester which measures volis, ohms, capacity, inductance and impedance values.

( lll) M2

FS 1amMp — =

Swd—»

recepracie =—{11

------
¥

4
! - 3 |_“ 4
Sw7
E ’) EC CaraCiTy
i n £c FAkacE ————.
I r. L J ®
(1
L [ 1 l_ .—-r [

Y 0-e00
S o DHMS

[

m g'é I RZ n-towlsmntlsmne

1000V,
OFF Ry

sopr.| 250V Jmtoov.] Sov. [Masv.[ 10V w5V
R RX1000 fRX100 IRxt0 | =xt JZL |22 [za [z4

e e = o
] [

1 2 3 4q

SW.2 - RANGE SWITCH

476

RADIO-CRAFT

www americanradiohistorv com

for FEBRUARY, 1935

P


www.americanradiohistory.com

NEW portable public address amplifier and speaker

constructed in a case weighing altogether only 5

Ibs. and with sufficient volume to fill a medium-

size auditorium, is the latest development in this type of
equ:pment.

This surprisingly compact apparatus operates on 110 V.

A NEW PORTABLE =
P.A. AMPLIFIER

A new A.C.-D.C. amplifier for medium-size auditoriums
which weighs only 5 Ibs., yet rivals many more expensive
amplifiers in quality
speaker is built-in. Excellent for "hawking'’ wares.

and flexibility of application. The

J. P. RELIM*

A.C. or D.C,, and its clarity compares very favorably with
that of more expensive ‘“high fidelity” amplifiers.

A phono. pickup or a single- or double-button micro-
phone may he connected directly to the amplifier’s input,
for the microphone transformer is already built in.

The amplifier consists of 2 audio stages, a 77 feeding a
43 and a 25Z5 as a rectifier. {The hookup of the 77 and
43 is such that it operates in a most efficient manner. The
25Zb supplies the necessary plate current and also satur-
ates a built-in 3,000-ohm speaker field. The reproduction
of the bass notes that is so important in any public address
amplifier is so evident that any one listening would never
guess that the maximum plate voltage on the tubes is only
100 'V. The fine results on-the low audio frequency are
due to the heavy bypassing of all the cathode resistances
and the large coupling condenser between the 77 and 43.
Note: the .5-mf. condenser in the plate supply of the 77

Fig. I1—The circuit of the complate amplifier.
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*Leotone Radio Co.

HELPFUL HINTS ABOUT

CURRENT MULTIPLIERS

Some little known facts about meter. shunts are presented
here. They should be of interest to every radio technician.

D. L. VAN LEUVEN*

— e —— | MEG —
) ™y
i % Conaent é ac-0¢ B
— ——) VOLTS
0.C. OHMS 5
i T, 45v
i &7, counecnions| Bo
| y =
[ > -
’ =
: 10,866
] i Onm3 i
l &
i
———
s
—
SERIES
n_' =i 5
g e
SMIL * Crr
——3 0V
40,000
L oni B
« iy 5OV,
n—-wr.-f 330
oML 250V,
1 b
o5 ’nl 1o oz
m{wv‘g an. = _..._.-'-'-nnln——nlow.!

RADIO-CRAFT

for

FEBRUARY,

HE WORD ‘“shunt” in electrical
terminology covers a large field;
therefore the data that is to follow
will be confined to those small current

models mostly used by Service Men,

experimentors and others.

These little instruments of high ac-
curacy and dependability are not, as
some have found out, just a piece of
resistance wire. The resistance ele-
ment should be non-corrosive, its tem-
perature coefficient practically nil and
it should be free from any tendency to
become brittle from heating due to
repeated overloading.

Questions concerning the error
caused by the possible thermo-couple
between some high resistance alloys
and copper have been raised. In
shunts constructed like those shown in
Fig. A with a thin copper lug exten-

*D. L. Van Leuven Labs.
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banishes all trace of hum.
The cathode of the 77 uses a 4,000-ochm biasing resistance
(Contmued on page 511)

e ered

Fig. A—A typical meter with added shunts.

sion, the thermal effect at one end of
the shunt, being positive, will cancel
out an equal amount of negative pres-
sure created at the opposing end; at
least to a degree which leaves the
error negligible,

Shunt Circuits

In order not to disturb the efficiency
of a circuit, the shunt’s own resistance
should be as low as possible, thus in-

(Continued on page 504)
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LOW COST 30-WATT _
P.A. AMPLIFIER |

By an ingenious application of circuit con-
stants, this amplifier uses the high quality
of class A amplification for low volume,
while it has the high output only possible
with class B, when using an economical lay-
out of parts and low voltage tubes.

WALTER A. CARTER*

...

The appearance of the ampifier with its 8 fubes.

cellent example of a low-cost, high-quality power
amplifier.

The author has found, through experience and investi-
gation, that an amplifier capable of delivering 20- to 30-W.
output, with low distortion levels will meet 90% of the
requirements in the P.A. field. Previous high price listing
on systems of this size has limited their use to a minority

THE AMPLIFIER described in this article is an ex-

Lok r.—,m— of dealers and radio men and it was to circumvent this
"&;:"'T e condition that the present amplifier, one of a series re-

cently designed by the author, was developed.

Four stages, utilizing low cost tubes, produce an cutput
of 30W. at a distortion level of less than 7% and an over-
all gain of 94 db.

The audio range, over a frequency spectrum of 25 to

(Continued on page 510)

>-TUBE A. C. SHORT-WAVE
BAND-SPREAD KIT SET

Here is a simple, reliable short-wave receiver that can be
built by anyone, yet it supplies full loud-speaker volume.

BERNARD ERDE*

EIELD

(T \
[z
L9000 onus
F-11000 Ovms 2= 4

= e
A ¢4 fooume
SEni. A:8)
OViAMIC ~
REPOOCUCER

ITH THE increasing interest
Win all-wave receivers, many
new sets have made their ap-
pearance on the market. However,
the man who likes to make his own
sets has been somewhat neglected by
manufacturers and it is with this fact
in mind that the kit set shown in the
accompanying illustrations was de-
signed.
As seen in the circuit, it has five

*Chief Engineer, Insullne Corp. of Amerlcs.

tubes, including the 80 rectifier. A
type 78 tube serves as a tuned R.F.
amplifier; a 37 is employed as detec-
tor; a 77 is used as the first A.F.
amplifier and the second A.F. stage
contains a 42 pentode.

A dual tuning condenser tunes the
two tuned circuits with a single dial,
and across each of the sections of this
condenser are connected the sections
of a 5-plate midget condenser which

'@ _&mzougvnlnq

The circuit of the re-
ceiver is at the left—
all values are shown,

as well as coil connec.

tions and color codes.

The rear of the chassis
is at the right.

RADIO-CRAFT
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permits band-spread tuning on any
part of the short-wave spectrum.
Regeneration in the detector is con-
trolled by a resistor connected in
series with a .001-mf. fixed condenser.
This provides a smooth action, which
is free from most of the troubles en-
countered in such circuits.
The A.F. amplifier in this set is
equipped with a phono. connection so
(Continued on page 50O8)
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name from the method of its

operation, namely, a motor-gener-
ator or converter, in a modified form.
The theory of operation needs but lit-
tle explanation, as practically all
Service Men are familiar with this
principle.

In the past, the chief disadvantage
of motor-generator sets was the ineffi-
ciency, weight, and size required for
a given output. These disadvantages
have been eliminated by combining
the input and output winding on one

THE GENEMOTOR derives its

*Engr. Carter Motor Co

NEW 16 MM. SOUND g
CAMERA FOR [
HOME MOVIES

Here is the first sound camera commercially
available for making '‘talkies"
films may be loaded or unloaded outside of
the dark room and the manufacturer proc-
esses the films free of charge.

R. D. WASHBURNE

now make his own “sound” pic-
tures with a simple fool-proof
sound camera for 16 mm. film that has
just been introduced on the market by
the RCA Victor Company, Inc.—the
first of its kind to be sold to the public.
The camera, shown in the accom-
panying photograph is arranged for
either ‘“‘studio” or “spot” picture tak-
ing. In the rear of the case is a mike
mouthpiece which permits the operator
to make a running comment of the pic-
tures being taken—such as sports
events, news, etc. The mike mouth-
piece is easily removed to permit a
separate microphone to be attached for
studio or similar types of movies. This

THE HOME movie enthusiast can

RADIO-CRAFT for

APPLICATIONS OF THE

GENERATOR

TYPE AUTO

"B”" POWER UNIT

There are numerous applications for the small rotary con-
verters used for auto radio sets, besides their intended
application. This article clarifies some facts about these
units and outlines ways in which they may be employed.

G. W. BLESSING*

T T T e e R e e S S, o 1 e

armature, consequently one set of
fields is all that is required for proper
excitation. By proper coordination of
steel and copper in design, together
with highly efficient bearings, the size
has been reduced to remarkably small
dimensions; 2% x 4 x 5 ins. long. The
weight is less than 7 pounds,

The armature in this unit 1s
equipped with two commutators, one
for the input winding and the other
for the output. The voltage developed
at the output terminals is determined
largely by the ratio of input to output
turns, which is calculated in a manner

similar to transformer design.

The field excitation is provided
through a series and a shunt winding,
half of each winding being placed on
opposing poles in the field lamination,
which is spaced only a few hundredths
of an inch from the armature. The
shunt winding consists of a compara-
tively large number of turns connected
directly across the input brushes, while
the series, or starting winding consists
of only a few turns of somewhat heav-
jer wire. The series winding serves
two functions. In addition to furnish-

(Continued on page 499)
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at home. The

permits considerable latitude in the
operating conditions. With the separate
mike, a portable amplifier and battery
box can be obtained, to supply the de-
sired volume for recording on the film.

This sound camera is equipped with
a three lens turret with fittings for
two telescopic or other special lenses,
in addition to the standard “F-3.5”
lens furnished with the device. By
simply turning the turret, the desired
lens is thrown into the operating posi-
tion, thus permitting accurate focusing
for both close-ups and long range
shots.

A visual footage indicator is
mounted in a position where the oper-
ator can easily watch for the end of

1935
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The sound camera with its carrying case and lenses,

the reel, for rewinding. The winding
crank swings out of the way, when not
in use, while the starter button can be
locked in position, allowing the opera-
tor to step into the picture himself or
pay closer attention to the acting and
sound effects.

The base of the camera is fitted for
a standard tripod mount and a bracket
is available for convenient mounting
of the amplifier and battery boxes
used with external mierophone record-
ing, (This set-up is not shown in the
photo here.)

A telescope view-finder on one side
of the camera automatically deter-
mines the range of the camera and the

(Continued on page 510)
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MEMBERS'
FORUM

This department is devoted to members and those interested in the Official
Radio Service Men's Association. [t is the medium for exchanging ideas,
kinks, gossip and notes of interest to those who comprise the membership.

RESISTANCE-CAPACITY TESTER

RADIO-CRAFT, ORSMA Dept.:

I am submitting a diagram and de-
tails of a very inexpensive and simple
tester for Service Men. It employs
only a single milliameter, 0-5 scale. Or
if the constructor wishes to further
simplify this unit’s construction a
Readrite 2 scale 0-20 and 0-800 meter
can be substituted. The diagram shown
is self-explanatory as to the parts and
connections necessary, Also, the
drawings indicate layout and compact-
ness of this instrument. (Fig. 1)

Place a 201A tube in tester and use
the meter as an ohmmeter by short-
ing the test prongs when switch A is
moved to test position. It will measure
up to .5-megohm. It is indispensable
for locating shorted condensers and
open resistors. Calibrate meter ‘into
ohmmeter by testing known resistances
in it. The following tabulation indi-
cates the necessary.sockets for test-
ing types of tubes:

Tubes

(5) bb, 85, 2A6, 75.

(6) 227, 517, 56, 67, 224, 235, 236,
38, 39, 44, 64, 65, 68, 551.

(7) 59,

Other uses of the instrument will
readily suggest themselves to those
who are interested or who desire to
construct this instrument.

C. Vogan

HEATER-CATHODE SHORT TEST

RADIO-CRAFT, ORSMA Dept.:

Since the quick heater tubes have
been out, there has been a decided in-
crease in the number of heater cathode
shorts that occur in this type of tube.
To test for this short on the older types
of short tube testers, the addition of
a S.P. off-on switch is all that is need-
ed to show this defect while the tube
is hot. '

The heater is invariably connected
direct to the cathode in the testers and
breaking this cathode connection and
running it to the switeh and from the
switch back to the heater is the only
rewiring needed. A good tube will

(1) 226, 171A, 45, 201A, 210, 200A, show NO reading when the switch is

2A3, 30, 31, 20, 250, 34, 40. open but will show a fluctuating-read-

(2) 280, 281, 82, 523, 83. ing if there is a short up to .l-meg.

(3) 247, 43, 33, 49, 52, DA. A single-throw switch is wused in

(4) 57, 68, 77, 78, 2Ab5, 89, 41, 42. preference to a push button as the tube
400 1,500
OHMS  CHMS

(PLACE OfA TUBE IN
SOCKET FOR OHMMETER)

P Y SWITCH - FOR
< 20 MA.
SCALE

Vi, 0-15 MA. A, &,8,C. 3 5.P.ST
SWITCHES

can more easily be tapped gently to
help show the short. The illustration,
Fig. 2 shows one socket only, but all
sockets are treated in the same man-
ner. MANITOBA HARDWARE

HANDY FORMULA CARD
RAD10-CRAFT, ORSMA Dept, !

The subject of Ohm’s Law is ever
new and ever old. We have tables
galore on various phases and expres-
sions of it.

In my 80 years in the radio game, I
have never seen published a complete
list such as follows., I feel sure its
publication will be welcomed by many
and numerous electrical and radio
fans.

E=(I xR), (W + D, (KW x 1,000 = I),

(VRxW), (MA xR+ 1,000),

(1,000 x W = MA).

E?= (W x R),

I=(F+ R), (W= E), (KWx1,000zE),
(VWxR).

I'm (W + R), (KW = 1,000 x E).

R=(E -+ I), (E*+ W), (W= 1),

(1,000 x E + MA). (1,000,000 x W +— MAD),

MAS(_IEOOOxE+ R), (1,000x W + E),
(v'W + R x1.000).

MVa=(IxR < 1,000), (W= 1= 1,000),

(W = MA =+ 1,000).

W (DC)=(ExI), (HPx746), (E* = R),
(ExMA + 1,000), (MA?x R =+ 1,000,000), .
(I2x R}, {(1/746 HP), (Joules x Seconds).

(Continued on page 499)

Fig. |, left. g
The tester on the left is a development of one
ORSMA member as an improvement over existing
types of instruments. It is an ohmmeter, capac-
ity meter and tuba fester.

Fig. 2, below.
The testing of quick heater tubes is facilitated by
this change in the tube tester. It will be found to
e of much use in servicing work.
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ELEMENTS OF
4™ DIMENSION
P.A. OR SOUND

SYSTEMS

Some practical considerations of the factors en-
tering the installation of hifidelity equipment.

H. S. MANNEY* AND C.R. SHAW{
——————— AR T ] ————

! OURTH dimensional sound is not
a new fangled idea in acousties, in
fact it probably is the oldest
phenomenon in the world which

‘can be associated with those prehistoric

inhabitants gifted with a sense of hear-

ing! Primitive man rapidly learned to
interpret and localize sounds, i.e., judge
their distance and direction, for his
very existence depended upon an
acquired ability to accurately gauge the
direction and speed of motion of some
menacing and moving sound source.
Modern man, on the other hand, has
been so enthralled with his accomplish-
ment of artificially recreated sounds,
that many vital and missing links were
not known to be lacking and were never
missed—until somebody found them!
Who would have condemned the “life-
like” reproduction of our 1922 radio
horns—in 1922? Who would have said
that the “natural” reproduction of our
first talkie pictures was far from per-
fect? The thrill of accomplishment
usually temporarily blinds us to minor
and major defects of our creations.
Now that the various applications of
public address equipment are accepted
things of the past, what is wrong with
these systems? This question will un-
doubtedly be precisely answered by the
new developments which will take place
in the P.A. field within the next year.

*Reseéarch Engineer, Columbia Sound Syslems Co.
tDesign Engineer, Columbla Sound Systems Co.

Recent interest in auditory perspec-
tive and fourth dimensional sound
seems to point a finger in the right di-
rection and, at the same time, focus at-
tention to the weak spots in our present
systems. Let us briefly analyze the
major defects of our apparently “per-
fect” applications, with an open mind
towards recognizing and eliminating all
obstacles which prevent the attainment
of perfect artifically recreated sound.

If we were to ask a sound system
engineer what major types of distortion
are being found in present sound re:
producing installations, he would prob-
ably reply, “(1) frequency distortion
(which is produced when all of the
various audio frequencies are not re-
produced equally well). (2) amplitude
distortion (or harmonic distortion
which occurs when a given increase in
the volume of sound at the microphone
does not cause a proportionate increase
in the sound output of the loudspeak-
ers), (3) phase distortion (which is
noticed when some audio frequencies
travel faster than others and eon-
sequently reach their destination ahead
of their ‘brothers’).”

The sound technician would un-
doubtedly omit, (4) directional sound
distortion (which is produced when a
recreated sound appears to come from
some direction other than the one you
would naturally expect to hear it from).

(Continued on page 497)

Fig. 7
The most common cause of directional distortion in amplifying sounds for stage effects.

AHOLE aF
BIRECTIONAL P4
DIATORTION

AKIE OF PROJECTED
SOUND WAvE

SPEAKER FILTED To
CORAECT DeAEC TICIHEL
DEETORTION

RADIO.CRAFT

for

FEBRUARY,

19358

www americanradiohistorv com

‘O\gstnk INSTQUMF% &“Er,fll INSTRYy,
Q q\\ ? Y 03 q\l / ,%
Ny // Y]
8 \ / / MICROPHONE
N\ ! i / AMBDLIFIER
AI74
j:\ SPEAKER
// /E:: W “BAEFLE
EAR\_' _A- -8 EAR - - EAR

Cugan

Fig. I—The knot hole effect.

55"'““ .NS’RUMEN,.

oreE PIAND S
o Sax
<3 Q ? % LD
4\02 N, \ 7 . Ull.'n@

—
SR A
\_H-_\' ! -
€AQ.— EAR

HEAD

Fig. 2—How sounds are localized.

AR JON| AR

3L
STETHOSCOPE
-8~
m £ HOLES
Y

Fig. 3—Simulating natural hearing.

A I 2

I L L O e A
Tt 2 1t 2 3 4

4R LT

T 1
1 2345678
-0

¥ 7,

3
-c-

Fig. 4—Placing mikes for sound localizing.

a2 A

Fig. 5, above—The best mike positions.

Fig. &, below—Stage sound effects.

SPEAKER ->

MICROPHONE

ORIGINAL AXIS OF REPROOUCED
¢ sounp ORIGINAL SOUND
% SOUND
= ) ) ) )
MICRODHONE SPEAKER.
dMDLnFIER.
481



www.americanradiohistory.com

THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

WHAT THIS DEPARTMENT
IS FCR

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

Have you, as a professional
man, encountered any unusual
or interesting Service Kinks that
may help your fellow workers?
If s0, let us have them. They will
be paid for, upon publication,

at regular space rates.

MAJESTIC MODEL 90

SET was dead when inspected. After
cleaning and testing tubes and look-
ing to aerial and ground as per usual,
no signal was audible. Voltages and
currents were all within reason so
chassis was not as yet pulled. This set
is so structurally built that it is hard
to see if the 45’s are lit and after the
voltage and current tests the 46’s were
replaced, in turn, after taking them
out of the analyzer, Finally, it was
noted that one 45 was not receiving
filament current, so this was checked,
and the 2.5 volts was there O.K. at
each socket. Tube, rechecked, was
0.K. On close scrutiny (refer now to
Fig. 1, A, B, C) it appeared that the

o Diege tmugss m pass A Ei
PR -
N T ——

Ao =
Y300V, ALnait: 0

normal small plate opening in the 45
socket was large enough to pass a fila-
ment prong, as in Fig. 1-C, resulting
in a low resistance path to ground of
300 volts and placing both grid and
plate at about ground potential, There-
fore, the normal 300 volts was prob-
ably far reduced to entire set of tubes
and it is unlikely that any possible
signal getting through would have pos-
sibly passed the 45's. Analyzer plug
had been correctly inserted and hence
gave a true reading. Cure, turn tube.
Repair, not wanted, so with a word of
future caution about tampering, the
job was done.

DEWALD ACS547-A

ET came in dead. Power trans-
former was obviously shot as all
insulation was badly charred. Why had
it burned out? The electrolytics were
at first suspected, but after a new
transformer was installed and new
electrolytics had been temporarily in-
stalled (since the old ones drew more
than normal current) it was found that
by twisting the chassis the filament
voltage was cut in half and the trans-
former hummed badly, indicating a
filament winding short. This was found
where a socket prong was intermit-
tently grounding half of the filament
supply. The way the set was fastened
in the cabinet after someone had
tampered with it, or due to tampering
with filament prongs was the primary
source of trouble. Bending the prongs
had caused the trouble in the first
case, I believe. After possibility of
shorting was removed set was, so far,
0.K., but oscillated badly. This was
cured, as so often is the case, by clean-
ing rotor contacts and wiper contacts
and securely soldering wipers and all
chassis grounds together with a one-

Fig. I, left
The circuit of the amplifier appears at A, while

the way in which the tube was reversed, thus pre-
venting operation, is depicted at C.

Fig. 2, below

A short in the filament winding caused an overload
to the power transformer.

80 RECTIFIER (ELECT.)

ONE HALF OF THIS WINDING

GROUNDED MECHANICALLY CAUSING

HEAVY DRAIN ON TRANS. AND FINALLY
RUING 1T BY HEATING IFFELAZED)

DEFECTIVE TUBES—

Are not to be considered as
the subject for an Operating
Note. It is assumed that all Serv-
ice Men test tubes when making
a service call. Their experiences
on the subject of testing tubes,
unless most unusual, are not of
sufficient interest to other Service
Men. Operating Notes should be
confined to those faults which are
characteristic of, and repeatedly
occur in connection with a par-
ticular model of radio receiver.

piece lead, rosin fluxed. Electrolytics
were left in. See Fig. 2 for schematic.

SPARTON 931

SET was received dead. Cause, open
1250 ohm parallel 182’s bias re-
sistor. Repair, use b-watt wire-wound
type. Set was now operable, but noisy.
Cause of noise, the normally 15,000-
ohm bleeder was 45,000 ohms by meas-
urement, and was replaced with a 10-
watt wire-wound job. Also contribut-
ing, was the dual (one can) 15-5 Mf{.
wet electrolytic condenser, each sec-
tion of which was drawing far too
much current, not steadily, but inter-
mittently so as to vary the available
supposedly steady D.C. to the rest of
the set. A third cause of noise was a
dirty condenser gang, plus poor align-
ment. After all was in order, the set
was fine. A few weeks later it came in
again with a complaint of fading and at

(Continued on page 505)

Fig. 3
Various faults in a Sparton 931 are shown in the
partial circuit diagram.
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INFORMATION BUREAU
“

AN A.C.-D.C. P.A. SYSTEM

(304) Mr. Arthur Dridz, So. Sudbury, Mass.

(Q.1) On page 33 of the July 1984 issue
of RAbIo-CrAPT i3 a diagram of a small A.C.-
D.C. P.A. system of 2 watts output. I am
about to construct this set but would like to
ask a few questions to clear up some points
which are confusing to me,

In your column you stress the importance
of a 110-V. D.C. speaker. Will the ordinary
speaker of 1000 to 1800 ohms generally ysed
as a choke in the filter systems do! I have
8 1000-ohm speaker at hand and I would like
to know what the differences are in the field
coils of this speaker and the speaker you men-
tioned.

(Q.2) In using a wire-wound resistor in-
stead of the cord type, would a 5-watt unit
do?

(Q.2) Is the quality of this speaker very
g00d? I have heard many small ones with
terrible reproduction. I intend to use the
amplifier for a phono. pickup amplifier.

(Q.4) Could the circuit be modified by
omitting the choke and placing the speaker
field in its place?

{A.1} The 1000.chm speaker you mention
will be quite satisfactory for use with the
amplifier. In fact, you can use any speaker
designed for connection acress a 110-V. D.C.
line. These speakers have field coils of vari-
ous resistance values, ranging from 1000 to
2000 ohms, depending on the field strength
needed.

(A.2) If you decide to use a wire-wound
resistor In place of the power cord type, it
will be necessary to use one having a power
rating of 50 watts. The tube filaments re-
Quire approximately 30 watts and as consid-
erable heat is developed (especially if the
ventilating facilities are rather poor, as in a
closed cabinet) it is advisable to use a wide
safety margin.

(A.3) The quality of the speaker depends
on its design, size of cone, size of baffle and
the impedance match between the power tube
and speaker,

(A.4) While the speaker field might be used
as tne filter choke, it is doubtful if the plate
current for the two tubes in the amplifier is
sufficient to activate the field winding suffi-
ciently.

"HIGH-FIDELITY AMPLIFIER"

(305) Mr. Clarence Senobe, Rockford, IIl.
(Q.) I have read your article about the
high-fidelity amplifier which appeared on page
160 of the September 1934 issue of RapIO-
CraFT. I note the correction which appears in
the December issue regarding the speakers,
but T am still in doubt about several points.
What are the resistances of the following
chokes as numbered in your amplifier—Choke

1, 5 hy.; Choke 2, 500 hy.: Choke 3, 30 hy.;
Choke 65, 8 hy, 250 mils.

Will a 15 hy. choke do in place of the 30
hy. unit specified for Choke 37

What make are the output transformers T6
and T77?

(A.} The resistance values of the chokes,
according to the author, are as follows:

Choke 1—about 200 chms

Choke 2—about 6000 ohms

Choke 83—about 300 chms

Choke 5—about 8¢ ohms

A 16 hy. choke can be used as Choke 2, if
all other values are maintained close to their
specified values.

The output transformers, T6 and T7 are
both Jensen transformers and are supplied
with the speakers when the speakers are
ordered under their respective numbers. These
numbers are 5699-A and 6600: they are spe-
cially made units designed for the amplifier at
the request of the author Mr. M. R. Jones, Jr.

PHONOGRAPH RECORD DEMON-
. STRATOR

(306) Mr. J. B. Nelson, Baton Rouge, La.

{Q.) T am thinking of installing some sort
of phonograph device in my store, to aid in
the merchandising of phonograph records. I
receive numerous requests for the records 1
carry, but most people wish to hear the rec-
ords before they buy them and an ordinary
phonograph cannot do justice to the new re-
cordings.

I have in mind the construction of an am-
plifier designed particularly for this purpose
~—one that can be placed on the counter and
with a suitable pickup will reproduce the
phonograph musi¢c to advantage., Can you
supply me with a suitable circuit for such an
amplifier? T prefer one that is completely
power operated and all contained in a portable
cabinet,

(A.) The circuit for a popular commercial
record demonstrater is shown at Fig. Q.306.
It will be noticed that it contains four tubes,
including the rectifier. The values of all re-
sistors and condensers are shown on the dia-
gram 80 that it will be a simple matter to
follow this design in building your demonstra-
tor, The power transformer may be any unit
available which supplies the desired output
voltages. The transformer T] is a coupling
transformer for matching the pickup to the
tube grid. The constants for this transformer
must be determined according to the imped-
ance of the pickup. The transformer T2 is a
push-pull input audio transformer, while T3
is the corresponding output unit. The latter
transformer may be included in the speaker,
and should be designed to couple two 47 tubes
to the voice coil of the speaker. The field coil
of the dynamic speaker ghould have a resist-

Fig. Q. 304
The circuit of a phonograph amplifier designed for demonstrating phonograph records.
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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 6 weeks must elapse
between the receipt of a gquestion and the
appearance of its answer here.) Mark such
inquiries, “‘For Publication.”

Replies, magazines, etc., cannot be sent
Back issues of RADIO-CRAFT
prior to December, 1932, are available at
50¢ per copy; except the following issues:
7/29, 2, 3, 4, 6,7, 9 and 11/°80; b, & and
9/'31; and 10/°32, which are out of print.
Succeeding issues are still available at the
regular price of 25¢ per copy.

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
exceptional interest.

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

Enclose only a STAMPED and self-ad-
dressed envelope for names and addresses
of manufacturers; or, in connection with
correspondence concerning corrections to
articles, as this information is gratis.

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

e e B S S oS

ance of about 1800 ohms. This field is used
as a filter choke in the plate supply.

It will be noted that a switch is incorporated
in the amplifier for changing from the regular
pickup to an external source. This is included
80 that autematic record changing devices or
other sources of signal may be “cut into” the
amplifier input. This feature greatly increases
the usefulness of the demonstrator,

It is quite possible to make this unit in one
compact cabinet, but it should be remembered
that if the speaker is included, some precau-
tions are necessary to Drevent acoustical feed-
back from taking place between the speaker
and the input source,

GRID-DIP OSCILLATOR

(307) Mr. C. L. Weatherwax, Chicago, IIL

(Q.1) Your article “How to Build a Grid
Dip Oscillator” on page 154 of the September
1934 issue was found extremely interesting
and I intend to build one, but have several
Questions that I believe will be of general
interest.

Can an oscillator of this type be used to line
up inductances that are not in a circuit or
set? That is, to make 3 or 4 R.F. inductances
of the same impedance (inductance?—Ed.).

(Q.2) To align LF. transformers before they
are placed in the set?

(Q.3) Also, on page 168, -paragraph on
aligning R.F. circuits in sets, yon say set must
be left off, volume control full on and eonnect
oscillator to grid cap and ground. Do you
leave the grid cap on the tube and ¢lip the
grid side of the oscillator to the lead or
should it be disconnected from the tube?

(A.1) This type of oscillator is ideal for
making inductances match, whether they are
located in a circuit or not. The coils in Ques-
tion should be connected one at a time to the
oscillator and the resonant position found on
the dial. In some cases it may be necessary
to connect a condenser across the coil in order
to bring its resonant frequency within the
range of the oscillator. 1n this case, the same
condenser should be used for all coils to elimi-
nate the possibility of condenser differences.

When the resonant points for the coils have
been found, it is an easy matter to remove or
add turns, or space out turms in order that
the resonant points for each coil may coin-
cide,

{A.2) LF. transformers may be aligned be-
fore they are mounted in the set, but this line-
up is not alwaye final, as differences in wiring
and layout of parts, as well as associated cir.
cuits sometimes make differences in the align-

(Continued on page 505)
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131 Radio Service Data Sheet

STEWART-WARNER MODEL R-123 4-TUBE SUPERHET. CHASSIS

{Receiver Models 1231 to 1239; temporary circuit is shown. Incorpérates the new tubes in multiple-purpose connection)

Tube voltages may be read with a standard  This receiver has the featurc of high selec.  The output of this set is 3 W. A .0Z-mf.
high-resistance meter ; the figures are standard tivity, due to the use of a superheterodyne condenser connected to one side of the power
for the type of tube being tested; with a rec- circuit, yet it incorporates only three tubes line prevents static interference due to lights
tifier output of 350 V. in the receiver proper. being operated, etc.
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COMMONWEALTH MODELS 260 AND 660 6-TUBE MULTI-WAVE A.C.-D.C. SUPERHETS.
(Incorporates tone control, phono. pickup jacks, AV.C.; ranges: 260—15-50, 200-550, 800-2,250 meters; 660—15-50, 200-550 meters.)

Operating voltages for this receiver, meas- VOLUME STATION

VOLUME T

ured to chassis ground, are as follows: INDICATOR CONTROL SELECTOR ¢ 1
Tube Cath. S.-G. Plate & |
Type Volts Volts Volts |

Vi 3.5 95 95

vas 1.2 65 95

V3 3.5 95 95 |

Vi 1.0 60 O

V5 14.0 95 85 SPEAKER,

(*) Oscillator plate potential, 85 V.; oscil-

lator control-grid. 1-V. The voltage across
the speaker field is 120 V.

The modifications of the model 260 chassis.
as the 660, are shown in a detail illustration.

TONE WAVE BAND

. )
A feature of both models is the use of an air- CONTROL SWITCH his WAVELENGTH,
plane-type dial of '‘tuning” type, for operation g e TR S LE i,
of the volume control, as shown in photo. A—d49 Meter Band D--19 Meter Band Commonwealth models 260 and 650 supers,
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BE SATISFIED TO BE
A SERVICE MAN!

Charles Golenpaul*

HAT grass in the other pasture, which always seems greener and
Tnicer. causes many a budding radio Service Man to go wrong.

For instead of sensing and realizing the opportunities in the
field of gervicing, many radio men cast envious eyes in other direc-
tions such as manufacturing, broadcasting, communication, research
and engineering. And all the while, the real opportunities for big
returns 1lying virtually at their feet, are overlooked if not actually
ignored.

Let’s gee this radio servicing picture in its true values, therefore,
instead of turning our backs to the opportunities right at hand
while craning our necks and straining our eyes and ears, but mostly
our imagination, to see the opportunities in other fields of radio
endeavor,

Radio servicing is both a business and a profession. As a business
it calls for business-like methods, efficiency, economy, profit. As a
profession it calls for a thorough knowledge, skill, reputation, and
proper equipment. Of the tens of thousands of so-called Service Men
now attending to the radio gets of the nation, only a small percent-
age can truthfully qualify as Service Men in the strict business
and professional sense. The vast remainder are simply handy men—
Jacks-of-all-trades—who might better be trouble-shooting door bells
and lawn mowers and bicycles than the intricacies of a modern
broadcast receiver.

The opportunities for the radio Service Man, then, are not so much
on the other side of the fence and in the pastures of other radio
fields, but rather in his own back Yard. What he needs is not so
much a ladder whereby to climb that fence and land in the other
fields, as a shovel and even a plow whereby to dig deep for knowledge
and experience and business methods. His own field is capable of
8 vast and profitable crop, if only he will put in the Tiecessary time
and effort and initiative into its cultivation.

During my many years in the electrical contracting field and the
radio field, I have made the acquaintance of thousands of electrical
and radio men. The similarity between both fields has always struck
me forcibly, although it seems that the radio man never thinks that
way. And I have also come in contact with numerous electrical
engineers and radio engineers, and have noticed their activities and
remunerations and opportunities.

If there be a close parallel between electrical and radio trades,
then, let’s look at the electrical contracting field. There are through-
©out the country many thousands of electrical contractors taking care
of the needs of their communities., The capable contractor, well
equipped, adequately financed, and possessed of a %ood business
éense, enjoys a nice business Year in and year out. When times are
good, he egells some electric appliances and installs considerable
electric wiring; and when times are dull, he handles much servicing
and repair work, and some wiring alterations. The wear and tear
on the electrical equipment of the community, going on all the while,
depression or otherwise, serves to provide him with steady work
at all times.

Does the good electrical contractor envy the electrical engineer?
Hardly. The electrical contractor has existed now for several dee-
ades. He knows his opportunities—and the other fellow’'s limitations.
He knows that the average run of electrical engineers, working for
large corporations, do not get as much in one month as he can
earn in one week. He also knows that electrical engineering jobs
are few and far between, while electrical engineers are turned out
by the tens of thousands every six months by universities and
colleges and special gchools. Hence much supply and not enough
demand . . . too much uncertainty about that career buijlt up year
after year on the basis of just a job . ., . too little to do with the
money-making end of the venture and too much being considered an
expense rather than a business-producing force. No, the wise elec-
trical contractor certainly does not envy the electrical engineer.
Nor the manufacturer. Nor the research worker and laboratory.

Firmly installed in his own little community, working vear after
year on the homes and factories and shops of that community, the
electrical contractor digs in deeper and deeper. He becomes firmly
intrenched. He jis part of that community. He builds for the
future. He is on mighty sound ground. And when he is ready to
retire, he still has a business to sell out at a good price.

Now the radio Service Man, still a Youngster since radio servicing
is hardly older than a decade, might well take a leaf from the elec-
trical contractor who is, indeed, his older brother. The radio Service
Man can well look at the radio engineer in the same light as the
electrical contractor sees the electrical engineer. From guch a view.
point he now realizes that of radio engineers there are already too
many . .. and every six months a fresh crop turned out by uni-
versities and schools , . . large corporations buy radio engineers at
practically any salary they wish to pay . . . and, after all, a job
is stil! a job, subject to the whims and decisions of an impersonal
ownership in most cases.

Meanwhile the radic Service Man is usually on his own. Or if
working for others, he usually is with a small organization wherein
he can strongly intrench himself. And all the while he in intrenching
himself in the community through his good work and pleasant per-
sonality in many homes. There is real security here, which the
usual radio engineering job sadly lacks.

As for remuneration, there is nothing for which to envy the aver-
age radio engineer. Engineering salaries are mo greater than aver-

*Aerovox Corporation.
o (Continued on page 492)
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“YES, MA'M you

- CAN USE YOUR|
BURGESS

EVERY DAY” |

(A SERVICE MAN OF 13965)

IF THIS young “Service Man” were full grown
today, he’d be telling owners of battery operated sets
that dry batteries can now be used 7 or 8 hours a day
—at no increase in the cost per hour!

EVERY SERVICE MAN KNOWS many battery
set owners who believe they will get more hours of
service if their batteries are used only 3 or 4 hours a
day. This belief is no longer true. BURGESS Engi.
neers have proved, by tests made in our Laboratories
and in actual use, that you can now use BURGESS
Batteries 7 or 8 hours every day and get the maximum
service we’ve built into them!*

DOUBLE THE ENJOYMENT of your battery set
customers by telling them of the BURGESS 8 Hour
Day. If you'd like complete, technical information
about the BURGESS Power House—the 100% DRY,
400 Hour “A” Battery which retails for $3.20—or
about BURGESS
“B” and “C” Bat-
teries, write the
BURGESS
BATTERY CO,,
Freeport, Illinois.

*For economical operation of 7
10 8 houss a day, sets should be
pewered by batteries of proper
capacity. Set owners should
asKk theit Service Men to rec-
ommend type and size of bat-
teries best suited for their use.

BATTERIES AND FLASHLIGHTS
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GENERAL ELECTRIC MODEL M-65 6-TUBE "'S ELECTIVE SHORT-WAVE" SUPER.
(Incorporates tone control and A.V.C. Dualkrange reception: 540-1,500 kc.; 5,400-15,350 ke.)

Power consumption, 80 W. Operating vol-
tages for this receiver are given below.

Type C.-G. S.-G. Plate Plate

Tube Volts Volts Volts Ma.
V1 3.0 100 265 6.0
v2 3.0 100* 266* 2.0*
Vi 3.0 100 266 6.0
V4 L6 35 100 1.5
vh 16. 255 240 35.0
ve — T26%¢ 76.071

(*) Figures for detector section of tube:
(**) r.m.s.: (f) total current.

Between the limits of the higher-frequency
range selected in the design of this set are
included four of the internationally assigned
short-wave broadeast bands, located at 19, 25,
31 and 49 meters.

In this receiver a double reduction vernier
drive having two concentric knobs giving a
10-1 and a 656-1 ratio of speed reduction are
used. Undistorted output, 1.75 W.

! DET.L # O5C.

2A7

With range switch “in,” align R.F. circuits
at 540 and 1,400 ke.: padder, at 600 ke. In
the ‘““out” position, align at 15 megacycles.
(The position, of two maximums, of the oscil-
lator and first-detector trimmers, using the
lower trimmer capacity for the oscillator and
higher for the detector, are the correct ones.
Both adjustments must be made as indicated.
irrespective of output. Merely peak the R.F.)
The R.F. trimmers are at bottom of coils;
600 kc. padder, at chassis rear.

DET.2 AFL 30000 ONMS
Fave

025-WF
e 7
= [

[

"Coi, RE SIS

TANCE VALUES

1N PARE M-

TMESIS) AMF
LF 370KC a—)-

=
10 000 OWS—L._;W\"'""- ]

STEWART-WARNER MODELS R-113 AND R-114 SHORT-WAVE CONVERTERS
(Wavelength ranges: 200 to 16, and 65 to 20 meters. Mode! R-§13—& V. filaments, line powered; R-114—2 V., set powered.}

The plate operating voltages, with various
plate supply voltages, are as follows:

Tube Available Plate Voltages

Type 170 210 250 270
Vi 14 16 19 20
V2 59 70 83 89

The model R-113 receiver obtains its power
from the 110 V. A.C. power line which drops
the voltage to 6 V. across filament. The
model R-114 is designed to derive its filament
power from a "2 V.” set; (Resistor X is then
required.) Hoth converters utilize plate power
obtained from the set, or a separate “B’" unit.

The plate supply to the power tubes, or the
D.C. supply to the field of the dynamic re-
producer if it is in the positive side of the
filtar system, usually makes the most satis-

“B'" tap. Note the following data.

(1) Do not tap off at the plate terminal
of any tube. This will only result in coupling
the converter and set through the common
plate circuit impedance, thus causing feed-
back oscillation.

(2) The voltage supply should be as near
9250 V. as possible. Below this voltage, cer-
tain makes of tubes may not function satis-
factorily as oscillators on the higher radio
frequencies. Below 180 V., the oscillator tube
of the converter may not oscillate at all on
the higher radio frequencies, so that no re-
ception will be obtained.

If the supply voltage to the converter is in
excess of 280, the oscillator tube may develop
parasitic oscillation, indicated by a persistent
and annoying steady whistle.

factory and easily accessible location for the (3) If the supply voltage cannot con-
ANT, (BLUE) 400 OHMS 25.300 OHMS o
4w, 2w) OUTPUT
{ l/‘:l . \ (tveLLow)
100 124 0SC. e et
MMF.\ MEG. / 370a 56 l e 3‘:‘;&?‘5‘2‘#
: AN el
7 -~ (R
- ‘ / gl
T GMAV
-~ 026"&
SW.1 102 "9)
f (600v)
GNO 3!5 OHMS l
i (IN POWER.
1BLACK) S oy CORO: R-113,  HOV,
¥ o . ONLY ) AC.
T SW 2 2 ra )( h
2'2v PILOT (OUTPUT LF IS 273 T0 333 SW.3 —~ ¥
- enr VL‘(\ METERS* 900 10 1,100 KC.) h,\q BLACK-RED
@l rd T L 2
LOL-MF, .OL-MF. "
(FILWIRING OF R-118) (2004 ) —* T Sbovi— é sw.3' | BLACK- RED

veniently be obtained within the specified
limits, it may be lowered by inserting a suit-
able high resistance in series, with the plate
supply lead.

(4) As a check on any resistors you may
add, it is well to test the plate voltage of the
37 tube at the tube socket in the converter.
It should be approximately $0 V. when tested
with & high resistance voltmeter having a
resistance of 1.000 ohms per volt.

(5) There are a few sets on the market
in which the negative “B” supply does not
connect to the chassis frame. When the con-
verter is to be used with sets of this type, the
black ground wire of the converter, which is
alse the negative “B'" return, must not be
connected to ground but to the negative of the
“B” supply system at a point inside the broad-
cast set. The broadcast set shouid be grounded
in the usual way.

Volume and tone on short waves are con-
trolled by the broadeast receiver adjustments.

To tune the short-wave converter, proceed as
follows:

(1) Turn the selector switch of the short-
wave converter all the way to the left.

(2) Turn on the broadcast receiver and
with the volume control all the way on, tune
it to some point between 900 and 1.100 ke.
(333 to 273 meters) at which no station can
be heard.

If a silent spot cannot be located on the
dial between these two points, disconnect the
aerial. This will sharpen the tuning of the
set and enable a silent spot to be found. Tune
the set exactly to the center of this silent spot
WITH THE VOLUME CONTROL FULL ON,
and reconnect the aerial

(3) Make certain that the broadcast re-
ceiver is set for maximum sensitivity by pro-
perly adjusting all of its auxiliary tuning
controls,

Lack of DX reception may be due to a poor
antenna system, or an insensitive broadcast set.
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VERSATILE TEST
INSTRUMENT

(Continued from page 476)

lower left and lower right of diagram are de-
signated in such a way a8 t0 minimize errora
in connection and to illustrate fully the correct
positions for each of the several functions and
ranges, as well as the proper designations to be
placed on panel markers. In order to make
these various functions even clearer, however,
additional sectionalized and detailed sketches
have been prepared and will be discussed later
under the designations Figs. 2 and 8,

Referring again to the main gelector switches,
it will be seen that the one at the lower left
of Fig. 1 is designated Sw. 1 and further defined
as a "position switch.” This switch performs the
duty of switching the Weston model 301 univer-
sal meter (designated as *‘M") into the various
positions shown on the marker strip immediately
below the switch, The positions are also hum-
bered from left to right; these numbers re-
presenting the contacts on the individual switch
decks reading from left to right in a circular
manner and looking down on top of the panel.
The first position sets the circuit up for the
measurement of 0-1000 volts, the individual
ranges being controlled in turn by Sw. 2. The
second position on Sw. 1 takes care of the D.C.
milliampere ranges from 5 to 500 and a range
of 0-1 ma. is provided on position 8.

Position 4 merely provides for the convenient
checking of the A.C. line setting through the
connection of the b5-volt A.C. range of “M”
across a S-volt tap on transformer “PT.” Posi-
tion 6 similarly permits checking the D.C. out-
put of rectifier “1V" using, of course, the D.C.
range of “M.”” This position places the meter
in series with 25,000 ochms, across a 25-volt tap
on the voitage divider network. which is across
the output of the rectifier. This position also
permits checking resistors of relatively low
values and with limited current handling capa-
city, by connection across the meter through the
agency of a plug inserted in J13. This is an
open-circuit phone jack with springs insulated
from the frame and connected directly across the
D.C. movement of “M.” A zero adjustment is
provided through variable resistor R32, in series
with the A.C. line supply. Connection to this
circuit could have been made through tip jacks,
but as it was the only one which was not pro-
tected by a fuse, and could not be so protected,
a different type of connection was desired to
act as a reminder that no fuse was in the
circuit.

In addition to measuring low resistances in
parallel with “M" with Sw. 1 in the check D.C.
position, this awiteh can be returned to the “off”’
position and “M” c¢an be connected across ex-
ternal shunts for the measurement of D.C.
amperes; if at any time such magnitudes of
current must be measured.

Position § on Sw. 1 arranges the circuit for
the measurement of high resistance and glso
impedance, capacity, and inductance. Position
7 arranges circuit for the measurement of low

Fig B
Compare this view with Fig. A.
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resistance values from 1 to 100,000 ohms and
positions 8 and 9 are left blank and marked
‘“‘spare.”” Attention is directed to the number-
ing and other designations on the contact arms
of each individual deck, for the clearer under-
standing and guidance of the reader. As will
be seen, the contact arms on Sw. 1 numbered
1, 2 and 8, and also designated +MA. 4V,
and —M. ~—V. connect to the corresponding ter-
minals of “M” through Sw. 8, the A.C.-D.C.
switch, and contact arm No. 4 is used to pick
up Fl. The numbering of the contact arms is
started with the swit¢ch deck nearest the panel
and read downward.

Referring now to the switch at lower right.
hand side of Fig. 1, it will be seen to consist
of a range-changing switch and is designated
Sw. 2. The functions of this switch will be
considered in detail under Figs. 2 and 8 and it
Beems necessary at this time to call attention
to only one detail of this switch, and that is the
marker strip beneath, whith shows the correct
panel designations for the entire gwitch. The
voltage and current markings are placed on the
top line, the abbreviation M. being used for
milliamperes and V. for volts, the milliampere
designation occurring on alternate positions of
switch and preceding the numbers: and the
voltage designation appearing on each position
of switch, except number 9, and following the
numbers (or voltage and current values, in other
words).

The ohmmeter scale multiplying factors ap-
pear beneath the voltage and milliampere mark-
ings on position numbers 1, 2, 8, 4 and 5 and
the impedance and capacity range numbers (de-
signated 21, 22, 23, Z4) appear at bottom of
position numbers 6, 7, 8 and 9. The above
arrangement was used to conserve engraving
or other lettering required on the markers,

While on the subject of switches 1 and 2, it
may be well to mention that it is quite essential
to choose an switch having very low contact
resistance for use as a range switch, as the con-
tacts are required to carry considerable current.
The switches chosen should also be rugged and
durable. One change was made by the writer
in the switch designated 88 Sw. 2 which had
best be explained in some detail. The switches
used by the writer were constructed in such a
way that the spacing between the center mem-
ber of switch and the individual contacts on each
switch deck was rather small and to correct this
condition and jncrease the safety factor on high
voltages, the bottom deck of Sw. 2 (designated
as number 4 and +4V.) was removed and
temporarily disassembled and encugh metal was
filed off the edees of the individual contact points
to give a clearance between these points and the
center extension members, lying between the
points, of a fraction more than onesixteenth of

an inch.
The Meter

Leaving the subject of switches for a while,
let us take up other circuit details of Fig. 1.
First let us consider the indicating instrument,
or meter designated as ‘““M.” This instrument
has already been mentioned but as two depar-
tures from gtandard were necessary, we will
have to explain a few details. To begin with
the writer did not care for the scale which is
standard equipment on the Weston universal
meter. Therefore, a scale for 8 Weston model
465 volt-ohmmeter was secured and gubstituted
for the original scale. Doubtless the Weston
people can supply this instrument with the
above scale already installed if requested. The
second departure from the standard arrangement
of the above meter was the removal of 110
ohms of resistance from the 5-volt A.C. multi-
plier which comes mounted in instrument case
and which was temporarily removed to facilitate
stripping off the above resistance. The resistor
referred to is designated Rl in Fig. 1 and is
shown inside meter case. The arrangement of
the other parts within the meter case is also
shown for reference. The resistor marked
“shunt” comes fastened to the back of the meter
case and is a corrective shunt for the D.C.
ranges. The reason for removing a portion of
the wire from R1 is to compensate for the in-
clusion of fuse F1, which has an average resjst-
ance of 110 ohms. Were correction for this not
provided for, there would be an error on the
lower voltage ranges. It is a very good idea to
avoid changing a delicate instrument like the
universal meter under discussion and though
the writer made the abgve changes he feels
strongly urged to recomi®nd that the instru-
ment be ordered from the factory with the de-
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MAYBE
YOU'RE

MISSING SOMETHING

Here in Sprayberry's Practical Mechanics
of Radio Service is the ONLY COURSE de-
signed exclusively for men already in the
service business—the ONLY ONE that brings
PRACTICAL help on evary rhase of servic-
ing with a bare minimum of theory, mathe- }
matics, atc, And it it the ONLY EOURSE
offered without costly bindings, high pres-

sure selling, etc.—at a price so low that
every serviceman owaes it to himself to in-
vestigate. Until you do, you may De miss-

ing something of utmost importance.

IMPORTANT NOTICE! |

Now—without extra cost—you get com-
plete easy Instructions on the use of the
OSCILLOGRAPH—the most accurate and |
universal measuring instrument to be made
available to serviceman, Several lestont on
this all-imﬁoﬂant subject have just been
added to the Sprayberry Course—at not one
cent of added cost to youl |

THIS COUPON WILL HELP |
S YOU SAVE $3.00 Y,

548 University Place, N. W,
ZF.L. SPRAYBERRY 4iresygiee M W2

Please send without obligation on m[ part,
details of SPRAYBERRY'S PRACTICAL ME-
CHANICS OF RADIO SERVICE. Also tell
how | can get the new series of famous
SPRAYBERRY DATA SHEETS (regular price,
$3) at no additional charge.

Name oo eeciciii

Complete address NV,
R (o Tk | |

SPRAYBERRY'S PRACTICAL
MECHANICS witie SERVICE

THOUSANDS o SERVICEMEN

say the
l i CONDENSER
“*Simplifies

ANALYZER
] certainly am more than pleased

Radilo

with the TOBE CONDENSER
ANALYZER and don't see how
any real service organization
could do without it. It has
certainly located troubles
for me which might have
. taken hours otherwisc.
I cannot praise it too
highly and feel that
it is a labora-

tory instrument
—there is no
guessing ahout
the state of
a condenser
with this test.
University of I,

Serviece®

- .

er.” Paul C
Champaign, Il

$11.40 met to servicemen

Recorimended by set maufacturers and service
schools.

Sold by leading service supply houses.

Tobe Deutschmann Corporation

CANTON, MASSACHUSETTS
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sired scale and with the A.C. multiplier resistor
wound to 110 ohms lcss than the standard value.

If the fuse is eliminated, no change in the
standard value of R1 would be necessary. The
error, if fuse is included but no correction made
in R1, will be slightly more than two per cent
on the S-volt A.C. range and half that on the
10-volt range.

Several references have been made to F1 and
we may as well give detailed consideration to
this and the other fuses at this point. One of
the several advantages of the instrument we
have been discussing is the inclusion of fuses in
the various circuits in such a way as to afford
complete protection to the meter at all times
and also to afford protection to the various
multipliers and shunts, except resistors R19,
R20, R23 and R24. The circuit requirements do
not permit the protection of these four resistors
but protection is afforded the meter at all times.
The fuses will blow at 114 to 8 times overload.
except the 1/100-ampere fuse which blows at
about 16 times normal load. However, caution
should be exercised in the use of all the func~
tions of the instrument described as there is no
way by which we can prevent a certain amount
of pointer “slamming” on overloads consider-
ably in excess of normal current carrying rating
of the meter but still not of sufficient magnitude
to blow the fuse, The reason for using fuses
in the voltage and current measuring circuits
is obvious, but the writer believes the fusing of
the meter branch of the resistance and imped-
ance measuring circuits. while not so obvious
perhaps, is just as important, inasmuch as the
meter is thus protected in event connection is
inadvertently made to a voltage source while
measuring resistance or impedance.

In purchasing the fuses, it will be advisable
to purchase several of each in order to have a
sufficient number on hand for replacement pur-
poses. This applies particularly to F1 because
it ia a part of certain calibrated circuits and
it can not be shorted out or replaced with other
values (as can the remaining fuses) in emer-
gency. If the builder feels that the slight com-
plication of circuit through the use of fuses is
not in line with personal preference they can
be omitted by adding 110 ohms to the resistance
values specified for resistors R2 and R18, leav-
ing the value of Rl the same as originally sup-
plied with the meter. Deck number 4 on Sw. 1
could then be left off and connections to con-
tacts 1, 3, 4. 5, 6 and 7 could be tied to cor-
responding contacts on deck 3. Through con-
nections would then be made in place of the
remaining fuses.

The Power Supply Unit

As the power unit, comprising PT., 1V, and
associated apparatus, serves so many functions
and is so intimately involved in these functions,
attention is directed to certain features of this
unit. As will be seen by inspection, the trans-
former PT., consists of a 100-volt primary with
input through REC, Sw. 4, variable resistor R32
and the secondaries consist of a 6.3-volt winding
for supplying the heater of 1V, and a high volt-
age secondary tapped at 5§, 25, 230, 250, 270,
290 and 310 volts. The function of R32 is to
permit dropping the line voltage to 100 volts to
satisfy primary voltage requirements and to
permit proper zero adjustments on the high
| resistance and impedance ranges. The purpose
of the 5. 26 and 260 volt taps on the secondary
is to supply correct voltages for the various
impedance ranges as wiil be mentioned under
Fig. 3. The 230, 270. 290 and 310 volt taps, in
addition to the 250 volt tap already mentioned.
provide for an adjustment of the A.C. input
to rectifier 1V, so as to establish an approxi-
mate equality between the A.C, voltages and the
rectified and fltered D.C. voltages at the output
of the voltage divider. This arrangement is
provided for convenience in operation and aveids
frequent and large changes in the setting of R32
when shifting from resistance to impedance
measurements and between the various ranges
of these functions. Also it provides for the
gradual change in the characteristics of 1V with
aging and for correct readjustment of voltage
values when 1V is replaced.

The filter is a condenser input arrangement,
both for the sake of getting the required D.C.
output voltages, without the excessive A.C. input
voltages which would otherwise be required, and
also to secure the maximum filteration possible
with a single-section filter. As a matter of fact,
I the single filter choke couid have been omitted

without any effect ofi the resistance measuring
{ functions. using simply, about a 2 or 8 mf.
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condenser across the voltage divider, In fact
this was tried experimentally and was entirely
satisfactory, but the choke was added for the
sake of a more nearly pure D.C. for use in
conjunction with the electrolytic condenser
lenkage tests.

As mention has just been made of electrolytic
condenser leakage tests, it may be appropriate
at this point to call attention to Sw. 6 and Sw.
7, since these switches are an important part
of the electrolytic condenser tests, and are not
shown in EC leakage test details in Fig. 3D. It
will suffice to say that Sw. 6 when depressed,
places the D.C, milliampere ranges of "M" in
series with the negative side of the condenser
under test and the negative side of D.C. supply
furnishing the leakage test voltages, as seen by
careful inspection of circuits. When Sw. 7 is
depressed. the condenser under test is removed
from connection to the D.C. power source and
is connected across the capacity measuring cir-
cuits of the instrument threugh the connections
to J7 and J8.

Circuit Details

It is believed that the purpose of the tip jacks
at upper left and upper right of Fig. 1 are
sufficiently clear not to require detailed discus-
sion. particularly as they appear again in Figs.
2 and 3. However, J9 and J10 marked K-F
and CG respectively may be mentioned in pass-
ing. These two jacks permit connection to the
3-volt battery supply used on low ranges of the
ohmmeter and this permits a grid-shift test to
be made while checking a radio set. If a higher
voltage is needed for this purpose, it is suggested
that two of the smallest type 3-volt flashlight
batteries be connected in series, with the free
negative post joined to J1¢ and the free posi-
tive post joined to J6, the spare tip jack at top
of the left-hand row of tip jacks. We are
finished now with Fig. 1 and will proceed to
discuss Fig. 2 and then Fig. 3,

It will be noticed that in all the diagrams
shown on Fig. 2 and Fig. 3 we do net show
Sw. 1, the position switch, nor do we show
Sw. 8, the A.C.-D.C. switch. It is assumed that
these two switches have been set to the correct
position. This avoids confusion and lessens the
number of connections and leads to be traced
in Figs, 2 and 3 and since the functions of
Sw. 1 and Sw. 3 are not at all complicated and
have been explained in the discussion of Fig. 1,
no further comment seems necessary. Perhaps
we should note the fact that wherever direct
current function is shown in Figs. 2 and 3, the
resistor across the D.C. portion of "M" is the
corrective shunt supplied with the meter (men-
tion of which was made earlier). Careful com-

Fig. 2
Details of the measuring circuits,
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parison of these detailed sketches with the com-
plete schematic in Fig. 1 should clear up any
doubtful factors and establish in the reader’s
mind a clear picture of all functions and re-
lations.

Figure 2A shows the D.C. volts position of
“M'* and makes clear the manner in which the
voltage ranges are chosen by number 4 deck of
Sw. 2, also gives wvalues of all resistors and
shows that the multiplier network is a com-
bination of parallel and series resistors. Should
any one of the multiplier resistors below 250
volts become open, only that range would be
affected. The series arrangement for the two
highest ranges was used for reasons of economy.
- Figure 2B shows the A.C. voltage measuring
network and the only comment that seems neces-
sary is to call attention to the blocking con-
denser connected between J1 and J6. The ab-
breviation OM simply means output meter and
the use of this arrangement for blocking a D.C.
component in a receiver’s output circuit is al-
ready familiar to the experienced radio man. To
measure voltage, connection is made to J1 and
J2 and position switch Sw. 1 (on Fig. 1) is
set to the volts position. Sw. 8, also shown on
Fig. 1, is set to A.C. or D.C. as the case may
be. and range switch Sw. 2 s set to desired
range. All D.C, voltages, and A.C. voltages
gbove 10 volts, are read on lower scale of "M"
&nd the offset acale above the D.C. scale is used
{o read 5 and 10 volts A.C.

Figure 2C shows the series shunt arrangement
used for current measurements. The series
shunt was used in order to permit the various
ranges to be selected by a single arm on the
range switch. Since current shunts are made of
relatively heavy wire and since they are pro-
tected in this circuit by fuses, there is little
chance of an open circuit developing and there-
fore the series arrangement is justified in this
yparticular case. In general the so-callzad parallel
arrangement is favored. one advantage being
that the individual shunts can be made by the
the constructor (by the “cut and try’ method)
whereas the arrangement here must be calculated.
Attention is directed to the inclusion of R10, a
150-ohm resistance in series with “M.”" This

Fig. 3
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resistor was used to raise the effective value
of the meter branch of circuit to 200 ohms on
account of the difficulty of getting very low
values of resistors for the 500-milliampere
range. Raising the effective resistance of “M"
permitted a correspondingly lsrger wvalue of
shunt resistor to be used. Such an arrange-
ment also tends to minimize the effects of long
leads in the wiring and of other extraneous
resistance which in a low resistance circuit, and
particularly in a parallel circuit, would introduce
error.

Extreme care should be used in making all
connections of c¢ourse, but this is especially
true in making the connections between the
individval resistors R11, R12, R13 and R14 be-
cause an open circuit between any of these
resistors might cause the burn out of "M.”
The measurement of current involves a similar
procedure to the voltage measurement, con-
neclion being made to J1 and J3 with Sw. 1, set
to the 500 ma. position; Sw, & to D.C, position
and range switch Sw. 2 to desired range.

Figure 2D shows the 0-1 ma. range and is so
simble as to need little comment. connection
being made to J1 and J4 with Sw. 1 set to the
1 milliampere position and Sw. 3 set to D.C.
position.

Next we proceed to Fig. 3. Fizure 3A shows,
in detail, the resistance measuring ranges from
1 ohm to 100,000 chms. These ranges could all
have been obtained, by certain changes. through
the same means employed in the high resistance
measurements but it was desired to make ranges
up to 100,000 ochms independent of connection
to an A.C. source. Measurements are made by
connecting test leads to J7 and J8, setting Sw. 1
to the low resistance position, Sw. 8 to D.C.
position and Sw. 2 to desired range. The zero
adjustment is then made either by shorting test
prods or by depressing Sw. 5 (which is shown
between J7 and J8 on Fig. 1) and adjusting
R25, the 600-ohm variable resistor across “M.,”
for a full scale reading. After this. connection
is made to the resistor to be measured and
ohms scale on *M' i3 read, multiplying by the
scale factor of 1, 10 or 100 depending on setting
of Sw. 2.

Measuring High Resistance

Figure 3B shows the arrangement used for the
measurement of high resistors from 100.000 ochms
to 10 megcochms. Obperating voltages are taken
from a 25 volt and a 250 tap on a voltage
divider. Intermediate taps are shown but will
not be discussed here as they will be explained
when discussing Fig. 3D. It will be noted that
the combinced values of all resistors used in the
voltage divider totals 10,000 ohms, and this,
across a 250-volt source will allow a bleeder cur-
rent of 26 ma. to flow. Since this may seem an
excessive bleeder current, we will explain briefly
the reason therefor. It will be noted that on
account of the ratio between the 25-volt tap and
the 250-volt tap, that the current fiow through
the voltage divider remains relatively constant
when the meter circuit comprising “M,” the
fuse F1, Resistor R2, and Resistor R16. is con-
nected across the 25-volt tap. The total effective
resistance of voltage divider as a whole is prac-
tically unaffected. In practice this means that
in effect we have a constant current fiow which
is divided between resistors R2% and R30 (the
voltage dropping resistors for the 25-volt tap)
and the meter circuit, and that because of the
changing ratio between these two parallel cir-
cuits (when measuring various resistors between
the values of several thousand ohms and one
megohm) an error of progressively increasing
magnitude will occur as higher and higher values
of resistance are measured. A somewhat similar
condition exists to a lesser degree on the 250-
volt tap but would be a serious matter on the
25-volt tap if correction for this error were not
made. Correction for a single range could be
made when the ohms scale of **M"” was initially
calibrated but would not hold exactly for mul-
tiples of this range. Further, in our case we
are working with an instrument which already
has the ohms calibration on its scale and we
must make circuit characteristics such as to
secure agreement with this scale,

Since the error above is roughly in inverse
proportion to the ratio between the resistance
of “M" and its series resistors, and the resist-
ance of the voltage divider, a practical remedy
is to make the resistance of the voltage divider
as low as possible, thua increasing the ratio and
decreasing the error. This. of course, results in
an increase of bleeder current through the volt-
age divider, and in our case, a value was chosen
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inefficient equipment means lost
time, inaccurate work and unsatisfac-
tory results. More and more, they are
turning to the Readrite No. 730 Tester
because it takes the guess work out of
servicing and enables them to quickly
and accurately locate trouble spots.

The No. 730 Point-To-Point Tester is de-
signed especially for speedy and efficient
servicing. It is extremely flexible. Volt-
age can easily be checked in any tube cir-
cuit. Also measures resistance, capacity
and continuity. Tester socket terminals are
arranged according to RMA standards. It
is unnecessary to remove chassis from cabi-
net when localizing defects.

This tester includes two meters—one for
reading AC, the other for DC. These meters
are rugged, compact and accurate. Separate
meter ranges are made possible by connect-
ing to a single pair of jacks and using the
selector switch. DC ranges are 15, 150,
300 and 600 volts. (1,000 ohms per volt).
Milliamperes are 15 and 150. The AC
voltmeter ranges are 10, 25, 150 and 750.
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of approximately half the rated maximum cur-
rent output of rectifier 1V.

With the above arrangement the maximum
possible error of divergence from resistance
calibration of ““M” would be roughly 4 per cent,
at a point on the meter scale corresponding to
something in excess of the highest resistance
calibration. Since readings are not ordinarily
taken at the extreme left end of scale, and since
even when they are, the crowded condition of
the resistance calibration at this point precludes
an extremely accurate determination, the net
error, in practice, is of too low a value to read.

To measure resistors from 100,000 ohms to
10 megohms, conncet test leads to J7 and J8, get
Sw. 1 to R-Z, Sw. 3 to D.C., and Sw. 2 to RX1M
or RX10M, as required. Then connect test ine
strument to 110-volt A.C. line through agency
of cord and plug connected to REC,, (shown on
Fig. 1) and throw switch Sw. 4 {also shown on
Fig. 1) to the “on’” pasition. Allow about one
minute for the rectifier tube to reach operating
temperature. Then make zero adjustment in a
manner similar to that mentioned in connection
with the low resistance measurements, using
however, the variable resistor R32 for this ad-
justment.

Impedance Measurements

Figure 3C sghows the impedance measuring
circuits. Impedance, of course, may comprise
inductance, or capacity or a combination of
these two. An inductance also has resistance,
but the resistance of most inductances can be
neglected without introducing serious error.
Our circuit therefore, measures inductance or
capacity, or the effective impedance of these
elements at 60 cycles. This is accomplished in
a manner similar to the measurement of resist-
ance, using an A.C. voltage and the A.C. range
of “M’ instead of corresponding D.C. func-
tions, as was done when measuring resistance.
In using the impedance measuring functions of
our instrument, a reading must be taken on
the voltage scale of “M” and compared with an
auxiliary scale or chart. The required charts
and scales have been worked out for the values
used in our circuit and will be discussed later.
To measure an impedance, connect to an A.C.
line as described for high resistance measure-
ments, set Sw. 1 on R-Z, Sw. 8 on A.C., and
Sw. 2 to the range desired. Connect test leads
to J7 and J8 and after making zero adjust-
ments, place test points across the component
to be measured. Read the 100-volt -acale on
the meter and compare to auxiliary scale shown
on Fig. 4.

Figure 8D gives all details of the electrolytic
condenser leakage tests, except the functions of
Sw. 6 and Sw. 7 which were discussed in suffi-
cient detail under Fig. 1. The purpose of the
extra taps on the voltage divider, at the right
of the diagram, which were mentioned pre-
viously, are now apparent and through their
use various voltages can be picked up through
Sw. 8 for application to a condenser under test.
Use the nearest voltage to the rated working
voltage of the condenser and after connecting
the condenser to J11 and J12 (observing proper
polarity) and waiting a few minutes for leakage
to assume a normal value, the 25-milliampere
range of “M” is connected in series with the
negative side of the condenser by depressing
Sw. 6. Switch Sw. 1 must be set to MA, 0-500,
Sw. 8 to D.C,, and Sw. 2 to the 25-milliampere
range for this test. Sufficient protective resist-
ance ig always in the circuit to limit current to
a safe value. If leakage is less than 5 milli-
amperes, Sw. 2 can be moved to the B5-milli-
ampere position. The capacity test can now be
made by resetting Sw. 1 to R-Z, Sw. 8 to A.C,,
and Sw. 2 to the range desired (either Z1 or
Z2) and depressing Sw. 7, the resultant reading
being compared to auxiliary scale, To avoid
discharging the condenser through *M’ in the
capacity test, it is advisable to depress Sw. b
just prior to depressing Sw. 7. Hold Sw. b
in a depressed position for an instant after
depressing Sw. 7 in order to discharge the con-
denser. The reading may now be taken by
releasing Sw. 5.

Perhaps we should mention, in connection
with the leakage test, that the average hizh
grade new electrolytic ¢condenser, has a leakage
current at rated voltage, of approximately .1-ma.
or less, per microfarad of capacity. There is
some discussion as to the maximum permissible
leakage a condenser may have before being dis-
carded, but the consensus of opinion seems to
be that 1. ma. per microfarad of capacity con-
stitutes the upper limit.
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This completes oar di ion of the circuit
details, but there are several comments necessary
regarding certain points which will be taken up
at this time. Several references have been made
to Sw. B, Sw. 6, and Sw. 7 and it seems desir-
able to mention the fact that these switches
were made up by the writer from the contact
springs off several old phone jacks. However,
with a slight repositioning of apparatus the
equivalent manufactured push switches can be
used and these are specified in parts lists.

The Instrument as an Analyzer

So far no mention has been made of the
method employed to gain access to the socket
connections of a radio set for analysis pur-
poses. While it is quite possible for the con-
structor to make up a socket selector unit, the
writer chose to use a standard commercial unit
for this purpose, and a Weston model 666, type
1-A socket selector unit was employed. Pro-
vision was made for plugging this unit into pin
jacks at top of test instrument as shown in the
photograph of the front panel.

Nothing has been said about the dimensions
of the instrument we have had under discussion.
By using care in the arrangement of apparatus
and employing a *“double deck™ layout, the writer
succeeded in »lacing all apparatus on a 7 x 10
in. panel with an approximate depth of 5 ins.
This was enclosed in a carrying case 10% ins.
square x 6l ins. deep, outside dimensions.
However, it i3 suggested that unless the pros-
pective builder of such apparatus has had con-
siderable experience with the construction of
compact equipment, that the parts be spread
out on a larger panel

The method of marking the switch positions
and tip jacks also deserves brief comment. The
two main switches Sw. 1 and Sw. 2 are provided
with a flat metal plate with oblong openings
cut at positions corresponding to the various
taps on the switch. These plates were given
several coats of black auto enamel baked on,
and were then rubbed to a dull gless with pumice
stone and oil. Paper markers were then made
by typing the designations on very thin paper,
at positions corresponding to openings in the
switch plate, and then using this as a negative
to make a photographic, or *“contact print”
resulting in a black background with white let-
ters. The same idea was used in making the
long narrow markers for the tip jacks. Of
course a heavier grade of paper can be used and
placed under the switch plate, that is without
using the photographi¢c print idea at all. The
holders for the tip jack markers are sections
cut from old telephone switchboard card hold-
ers. All other markers were cut from thin
sheet brass, engraved, nickel plated, and filled
with black lacquer. Of course, the entire panel
can be engraved if desired.

Attention i8 now directed to the several photo-
graphs which, it is hoped, will assist in a clearer
understanding of this instrument. Figure A
shows the instrument in its case, with cover
removed, and with the Weston socket selectors,
adapters, jumper cables, line cord and plug and
other accessories spread out in front.

The three push buttons at the bottom of the
panel, reading from left to right, control Sw. 7,
Sw. b, and Sw. 6, respectively. The two rotary
switches immediately above are Sw. 1 and Sw. 2.
Just above these switches are Sw. 4, Sw. 3, and
“special” jack J13. Then on left of meter is
shown R32, the line control, and on the right

Fig. 4
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of the meter is shown R25, the low ohms zero
adjuster. On the upper left and upper right
of the panel will be seen the tip jacks. In the

upper center of the panel, just above the meter
is a flat bakelite plate, or cover, of the same

length and width as the Weston socket selector..

This plate is removable and covers a small
*“well,” or box-like enclosure below the main
panel, which houses the 5 fuses. The circular
holes on the twe ends of this flat plate are
immediately over the two tip jacks into which
the Weston socket selector is plugged when in
use.

Figure B shows a back-of-panel view during
process of assembly and wiring. Identification
of principal parts should be easy by comparison
with front view of panel in Fig. A. Principal
parts are also designated with the same designa-
tions used in schematic diagrams. The meter
does not show in Fig. B because of the resistor
mounting panel, which js supported on small
studs projecting from aluminum back panel, and
covers the meter with exception of the meter
studs, which can be seen projecting through the
resistor mounting panel near center.

Figure C shows a back view of instrument
after sub-panel had been bolted in place and
all wiring had been completed. As can be seen,
this sub-panel is used io support the parts used
in the power supply and also the two 1.5 voit
cells used in the measurements of low resistance
values. There is also a recessed panel secured
to upper end of sub-panel. which provides for
the mounting of Sw. 8, J11 and J12 and REC.,
the A.C. line receptacle. The recessing of these
parts flush with the outer surface of their sup-
porting medium permits the insertion of the in-
strument into a carrying case in such & manner
a8 to provide clearance from the side of the
case, for these parts. Perhaps we had best add
that an oblong opening was cut in the end of
the carrying case to permit access to this panel,
and was finished off with a nickel-plated
escutcheon plate. Unfortunately this could not
be shown in the photograph. The small panel
at the left center marked CP is merely a con-
nection panel for all ¢connections going to main
panel above. All other designations are in ac-
cordance with schematic diagrams.

Figure D is similar to Figure C, but shows
more clearly the manner in which sub-panel is
supported below the front panel.

It was intended originally to describe in de-
tail, the method of calibration for the capacity.
inductance, impedance and parallel resistance
scales. However, this is a subject really requir-
ing separate consideration, and therefore, we
shall assume the reader is familiar with such
methods and content ourselves with the presenta-
tion of Fig. 4, which shows the auxiliary scales
required. If the same type of meter is used as
employed by the writer, and the same value of
resistors and voltages are used, the auxiliary
scales of Fig. 4 can be relied upon within ap-
proximately the limits of commercial telerance.

Perhars a word regarding the inherent limita-
tions of the deflection method of measuring
resistance and reactance may be in order at
this time. The writer has frequently seen refer-
ence made to resistance or reactance calibra-
tions in such a manner as to imply a high order

Fig. C

View of rear-outside ''deck.”
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of accuracy. In general such a high order of
accuracy cannot be expected or realized in prac-
tice for the following reasons. First, the in-
herent error in the indicating instrument. On
a D.C. movement of the popular panel mounting
type for example, the accuracy rating is usually
2% of full secale. On a G0-division scale this
would mean one division. As this error is con-
stant throughout the entire arc of the scale, the
total error may become quite large at small
values, say, for instance one-tenth of the total
scale. On an A.C. instrument of the copper-
oxide rectifier t¥ype the accuracy rating is usually
5% of full scale. Add to these possible errors
the errors in cakibration and the errors in read-
ing due to paralax and to the characteristic
crowded condition of the scale at the extreme
ends and you will have some idea of the net
asccuracy of the instrument in practice. though
all possible errors have not yet been enumerated.
However, the picture is not always so bad as
our outline would seem to indicate due to the
fact that the errors are not necessarily additive.

In our particular instrument there was an ad-
ditional factor to be allowed for, namely, the
divergence between the reactance ranges when
using the b-volt range of our copper-oxide
meter and multiples of these reactance scale
values when using the 25- and 260-volt scales
of meter. This diverrence is due to the change
in effective circuit resistance on the lower volt-
age ranges of our meter, due to the current
density characteristics of the copper-oxide rece
tifier unit. We have divided this error ap-
proximately between the Jower and higher
ranges in order to permit a single scale to
serve for all ranges. The greatest error on any
of the ranges is at the extreme left of scale
and decreases as yointer moves to right. All
readings should be taken on a range that permits
a reading as near center of scale as possible,
for best accuracy.

List of Paris

One Weston model 301 A.C.-D.C. universal meter
with D-71780. mod. 666 scale and special 5 V.
multiplier resistor (see text), M;

One Weston socket selector, model 666, type
1-A;

Two pairs of Weston jumper cables, No.
D-71785-6;

One Weston ground lead, No. D-71787:

One L.R.C. precision resistor, 4,840 ohms, R2;

Two LR.C. precision resistors, 5,000 ohms, R3,
R23;

Three L.R.C. precision resistors, 20,000 ohms, R4,
R16, R22;

One LR.C. precision resistor, 45,000 ohms, R§;

One LR.C. precision resistor, 95,000 ohms, R6;

Three 1.R.C. precision resistors, 245,000 ohms,
R7, R15, R21;

One LR.C. precision resistor, 260,000 chms, R8;

One I.R.C. precision resistor, 500,000 ohms, R9;

One LR.C. precision resistor, 160 ohms, R10;

One IR.C. precision resistor, 40 ohms, R11;

One LR.C. precision resistor, 7.5 ohms, R12;

One LR.C. precision resistor, 2 ohms, R13;
One LR.C. precision resistor, 0.5-ohm, R14;
One LR.C. precision resistor, 1,300 ohms. R17;
One LR.C. precision resistor, 1,060 ohms, R18;
One LR.C. precision resistor, 316 ohms, R19;
One LR.C. precision resistor, 25.56 ohms, R20;
One LR.C. precision resistor, 265 ohms, R24:

One Continental Carbon resistor, 201,250 ohms,
8% tolerance, R30;

One Continental Carbon resistor, 208,750 ohms,
3% toleran-e, R29;

One Continental Carbon resistor, 2,061,000 ohms,
3% tolerance, R28:

One Continental Carbon resistor, 2,072,000 ohms,
3% tolerance, R27;

One Continental Carbon resistor. 2,136,000 ohms,
3% tolerance, R26:;

One Continental Carbon resistor, 2,125,000 ohms,
3% tolerance, R31;

One-Continental Carbon rheostat. 250 ohms. 25
W., R32;

One 600-ohm wvariable rheostat, R25;

One jack switeh, Sw. 3;

One push switch, Sw. 65;

Two push switches, Sw. 6, Sw. 7;

One single circuit insulated frame jack, J13;

Twelve tip jacks {(color and type as desired) ;

One switch, Sw. 8;

Two switches, Sw. 1, Sw. 2;

One General Transformer or Kenyon special
power transformer, (see description) PT:

One 1/100-Amp. fuse;

One 1/32-Amp. fuse;

One 1/8-Amp. fuse;

One 8/4-Amp. fuse;

Please Say That You Saw It in RADI0-CRAFT

wwWw americanradiohistorv com

491

NATIONAL UNION

—tells you how to
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RADIO TUBES

ALL RADID REPAIR WORK
GUARANTEED

in 1935 SELL
under the Sign
of Efficiency!

Service Dealers! Get in on National Union’s
great service merchandising plan for 1935.
Supplementing the free shop equipment of-
fers which will be continued, National Union
will help service dealers to increase their
business through tried and proven sales, ad-
vertising and merchandising plans. Ideas,
campaigns, and the material to carry them
out will be made available to National Union
Service Dealers in 1935. Now, more than
ever you need National Union !

DIRECT MAIL AND CANVASSING : Printed matter
that will sell for you and explanation of how to use
it to best advantage , . . yours on this plan,

EFFICIENT BUSINESS FORMS : Forms designed to
make your busineas ’click’. Chosen from pieces used
by outstanding Service Dealers in all parts of the
country . . . yours on this plan,

DISPLAY MATERIAL : Specia! displays to acquaint
set owners with your shop as the place to go for
efficient radio service . . . yours on this plan.

SPECIAL SELLING PLANS: Ideas that have made
money for others revealed and fully explained so you
can use them Prizes, too, for your ideas will be
announ

You, Mr. Service Dealer, will be set to make the
most of your business in 1935 if you tie up with
National Union. Send coupon or write for National
Union circular which gives details of the Service

Merchandising Plan.
National Union Radie Corp. of N. Y. RC-235
400 Madison Avenue, New York City

Send me the circular which tells about your Mer-
chandising Plan,

N,

Strect

City State.
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Exact Duplicate
REPLACEMENTS

When you MUST use identical replacements,
simply remember Aerovox Exact Duplicate Re-
placements. Designed specifically for most stand-
ard sets . . . finest replacement units obtainable
. . . embodying Aerovox high-quality construction
throughout.

For instance: Aluminum can electrolytic, two
cardboard case electrolytics, and an auto-radio
vibrator condenser pictured above—each exactly
maiching units in the intended sets. Character-
istics positively matched, but Aerovox quality is
more than 2 match for some original equipment,

And for general repairs, don’t overlook the Ulrra
Compact PM5 and PM6 Hi-Farad Electrolytics
. . . all.round units . ., . minimum stock and
investment . . . maximum applications and profit-
making.

FREE DATA

and resistor line.
Research Worker.

1935 Catalog just off the press
. . . covers entire condenser
Also sample copy of monthly
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77 Washington §t. H H Brooklyn, N, Y.
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WRIGHT-DECOSTER
Speakers
Available Everywhere

It is our well known policy to
endeavor to do all of our busi-
ness through the legitimate whole-
sale distributors. Therefore, any
recognized distributor of Radio
equipment can quote you prices
and show you samples of
WRIGHT-DECOSTER Speakers.

Many a radio has been made
a better radio with a WRIGHT-
DECOSTER Speaker. Write for
catalog—a speaker for every pur-
pose.

WRIGHT-DECOSTER, Inc.
2251 University Avenue, St. Paul, Minn.

Export Dept. M. Simons & Son Company,
Warren Street, New York
Cable Address: Simontricté, New York
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One 1 Amp. fuse:
Ten fuse clips;
One toggle switch, Sw. 4;

One Cornell-Dubilier paper condenger, 600 V.
rating, .6-mf., C2;
One Cornell-Dubilier paper condenser, 400 V.

rating, 3 mf., Cl;

One General Transformer choke,
cohms or less D.C. res,, Ch;

One RCA Radiotron rectifier tube, 1V;

One midret receptacle and plug, REC;

Two 1.5 V. No, 2 dry cells, B;

One panel of desired dimensions, material for
sub-panel, supply of sheet brass, aluminum,
wire, solder, lugs, test leads, 4-prong socket,
A.C. cord, screws, nuts, ete,, ete.

BE SATISFIED TO BE A
SERVICE MAN

{Continued from page 485)

age lrm‘.lio servicing salaries, and most instances
considerably less. As for a future, the very nat-
ure of radio engineering virtually compels a
salaried job with a sizable corporation, or with
the uncertainties of consulting engineering as an
alternative. Meanwhile the radic Service Man
has always the copportunity to be on his own, to
be indecpendent, to build up something which no
one can take away from him.

So let's gee this radio service field in the right
light. It’s a real opportunity—but also a chal-
lenge. Merely to be called a Service Man, with-
out having the proper backing for that title, is
insufficient. There are tens of thousands of radio
Service Men in that category. To get the real
rewards out of radio servicing, one must have
proper training, ample experience, real salesman-
ship, a true business sense, and unlimited initia-
tive and energy and honesty.

Equipment, too, is necessary. Radio sets and
tubes of today are far too intricate for the
handy-man methods. Test equipment is8 essen-
tial, not only out on the job but in the shop.
Unless a radio Service Man is properly equipped,
he is guite unable to get his share of radio.
He is like the surgeon attempting a major oper-
ation with bare hands and no instruments.
Surely .not impressive, certainly not prepared for
the work, and absolutely unfit to collect a pro-
fessional fee. The stage setting, either in the
doctor’s case or the Service Man’s, has lots to do
with collecting worthwhile fees.

Still one more point: parts. Good parts are
always the cheapest at any price. Because good
parts can be installed and forgotten. They per-
form satisfactorily. There are no complaints, ne
comebacks, no return calls at your own expense.
No ill will created against you. After all, your
time is more valuable than the few cents one
way or the other between a good part and a poer
part. You cannot afford to take chances with
questionable parts.

Lastly, there is the matter of personality. It's
worth cultivating, for it builds confidence and
patronage and profits. Getting into the homes
of the community, gaining the acceptance of
many households, the Service Man is in position
to recommend not only radio sets and appliances,
but also other home equipment. Here is a wone-
derful opportunity to build up towards & radio
and electrical appliance trade, and even an oil-
burner and air-conditioning business.

A veritable gold mine lies before the radico
Service Man in the average community; but like
all gold mines, he must first of all ascertain the
approximate location of the ore, then go 'to work
digging and digging, and finally refine that
ore he finds, by skill and patience and hard
work, in order to get the geld as his ultimate
reward.

Many a radio Service Man of today can be
the prominent dealer of the community tomor-
row. Compare such a future with that of the
' radio engineer who holds a more or less uncer-

tain job with a corporation, which tenure is

subject to the constantly changing whims of
different managements.

So you see, the grass in the radio servicing
field is mighty streen and plentiful if you will
only do a bit of digging and plowing and seed-
ing. It's mainly beneath the ground. But the

‘ potential erop is there if you but do your share

20 hy., 500

—and stop. envying the other whose opportu-
nities are very much overrated.
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cuit to advantage in adapting it to available
parts.

TUNING INDICATOR WITH PILOT
LAMPS

JUMEROUS schemes have been devised for

giving a visual indication of tuning, for
highly selective sets of the superhet. type. Most
of these involve the use of special neon tubes
or galvanometer movements limited to rather
narrow operating conditions, which must be
adhered to exactly in order to permit correct
operation.

WIRELESS MAGAZINE, in their latest issue,
presented a group of circuits, using crdinary
small lamps such as pilot lights, as tuning irdi-
cators.

The cireuit in Fig. 3A shows an indicator
lamp fed from a 214 V. winding of the power
transformer and coupled to a transformer L in
the output circuit of a power detector in any
receiver,

In this particular case an increase in signal
strength will produce an increase in plate cur-
rent. Under no-gignal conditions, the inductance
of the coil L is sufficiently high to choke down
the current passing through the lamp. But as
the circuits are tuned to resonance the rising
plate current through L saturates the core so
that its impedance is reduced and the indicator
lamp in¢reases in brilliance.

If an ordinary pilot lamp A, Fig. 8B, is in-
serted in series with the plate supply to the
A V.C, tube V, then, the current falls off as
gignal strength increases, and the lamp will
indicate the correct tuning point by going out.
The shunt resistor R is inserted in order to
preserve the plate supply to the tube in case the
lamp burns out.

On the other hand, if the lamp is arranged as
shown at C, in Fig. 8, then it will indicate the
correct tuning point by rising to maximum bril-
liancy, because as the plate current through
tube V falls off, the potential drop across the
resistance R, follows suit, and a higher voltage
is applied to the lamp from the “’B” supply.

The view at Fig. 3D shows a visual indicator
based on a combination of both bulbs. The bulb
A, which throws a general illumination over the
dial js arranged in circuit as in circuit B. It
gives a full light as long as the circuits are out
of tune, but grows dim at the point of resonance.

The lamp B which is placed just behind a
tuning slot or arrow, M, is arranged as in ecir-
cuit B and increases in brilliance with increase
in signal strength.

As the signal is tuned in, the general illumi-
nation of the dial gradually fades away, while
the light thrown on the window suddenly in-
creases to a maximum. This produces a striking
effect—and one which can be used to advantage
by the experimenter in practically any modern

set. .
WLW'S "ELECTRIC EYE"

(Continued from page 471)

sented itself when it was found that once the
arc was started across this gap, either by
lightning discharge or by an abnormally high
voltage, the are could not be extinguished as
power from the 600,000 watt transmitter kept
it *“alive,’” draining practically all of the sta-
tion’s power from the antenna into the pround.

After various types of gaps, current trans-
formers and rectifiers were tried unsuccessfully,
engineers resorted to the use of the photoelec-
tric cell device, A Weston photronic cell, with
its associated relays, was installed in a Jouble
shielded box on the brick wall surrounding the
antenna base insulator. A Yong tube contain-
ing lizht bafles was installed so that cnly light
from a point directly in the safety gap could
strike the photoelectric cell. The relay operated
by the “electric eye” was connected in such a
manner as to remove the station’s plate voltage
to the final amplifier whenever the photoelectric
cell was excited and to reapply it the instant
the arc was extinguished. Due to the high speed
of the control circuits, the interruption to serv-
ice is 80 slight as to be barely perceptible to the
ear.
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(Continued from page 458)

If the radio set stands against the center of
a wall for instance, then the person who sits
in a chair near the same wall cannot possibly
see the television image, and he has to move
around in order to see the image. For that
reason, the television-equipped radio set of 1950
will have the television screen in a compact box
or case which can be swiveled on top of the set,
in such a manner that the screen can be made
to face anyone anywhere in the room. To ob-
tain this result, the television apparatus proper
must be on top of a cabinet where it can rotate
freely through 360 degrees. When the radio set
is not in use, means can be provided to disguise
the television screen as a decorative picture or
what not to harmonize with the decorations
of the room.

As I pointed out in a previous article (see
RaAD10-CRAFT for April, 1934} it is already pos-
sible today to receive by means of radio, not
only facsimile transmissions, but even a com-
plete tabloid newspaper, which can be printed
while you sleep by the radio receiver. By the
time you wake up in the morning, the tabloid
newspaper is already printed for you. The full
instrumentality how this is done, with all the
apparatus described, was shown in the above
issue of RADI0-CRAFT.

The radic set of 1950 will have such a facsimile
printing arrangement built right inte it. But
in addition to this, I wish to speak of another
feature which, as far as I know, has not been
described so far. When television finally comes
about, it will be done (in this country at least)
only through commercial means; that is through
sponsored programs, which will have to bear the
tremendous cost in bringing television into your
home. Great artists will perform in the studio
and their images will appear on your television
screen ; so that you will, in addition to hearing
their voices, also see their features. And, when
a great artist appears, it would be an added
value if You could get almost instantly, his auto-
graphed photograph, without stepping out of
your own room. This will be effected as follows:

‘While you are looking at the artist on your
television screen, the announcer will hand him
a photograph, which he will autograph before
your eyes. This photograph is then taken into
the adjoining control room, where it is auto-
matically transmitted on the same wavelength
as that used by the broadcast station; and, in a
few minutes, it will appear in front of your
radic set in a slide provided for that purpose.
The technical difficulties of doing this are but
slight. It has already been demonstrated by
several stations that television images can be
sent out simultaneously with the sound impulses,
over the same wavelength, without interfering
with each other. The idea, therefore, of send-
ing autographed photographs  or other similar
documents from the radio station to your own
home and over your own set is. therefore, realiz-
able even today. With certain refinements, the
radio set of 1950, therefore, will not only be
enabled to furnish you with your morning
tabloid newspaper, giving you “spot’’ news in-
formation, but also autographed photographs and
other memorable pictures that the enterprising
station will wish to send out to its radio public.

Of course, it is understood that all the radio
station will do is send out impulses; the radio
set must do the rest. The upkeep of the radio
set of the future will be exactly as it is today,
and it will be up to the owner. At the present
time you have to worry only about tubes and
other replacements. In 1960, you will have to
Dprovide, in addition, rolls of paper in two
varieties; one, a cheap newsprint roll for the
nightly tabloid newspaper; the other, sheets of
rhotographic paper for the facsimile photo-
graphs, ete.

As to the quality of sound received, the radio
set of 1960 should be improved upon, with the
same progress noted during the past ten years,
which will continue, = The future radio set will
sound as different from the one we hear today
a3 today’s radio set compares with those of
1924 or 1925. Just as you are wondering today
how you could ever have listened to the abomin-
able sounds from the 1924 radio set, so in 1950
you will wonder how you could stand the kind
of sounds which you received from your 1985 set.
‘We are only now entering on the so-called High-
Fidelity cycle. This will culminate by 1950 into,
what 1 may term COMPLETE FIDELITY;
where it will not be possible for & human ear
to notice any difference between a well-known
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voice spoken in the same room and that trans-
mitted by radio.

It is quite probable that the radio set of 1950
will no Jonger have two amplifiers (as some re-
ceivers now have, one giving the low notes and
the other the high notes) but it will probably
have an entirely new type of amplifier, which
will pass all the audio frequencies in a manner
undreamed of today. It is quite possible that
we will have a combination loudspeaker, built
into a single unit, to transmit faithfully the
lowest as well as the highest frequencies. This
will come about by having a single speaker (of
a design not yet realized) with a multiplicity
of vibrating diaphragms, screens, or cones; all
‘built into a single unit, yet making it possible
to do what the human voice does—that is, auto-
matically provide a wide range of frequency
without having recourse to a number of loud-
speaker units.

A good soprano, for instance, is enabled to
sound fundemental notes between the fre-
quencies of 195 straight up to 1,150 cycles; but
of course there also are produced, without the
conscious effort of the singer, harmonic fre-
quencies, without which it would be impossible
to distinguish one singer from another!—and
these harmonic frequencies extend the effective
“‘soprano” range to at least 8,000 cycles (or more
than twice the range of fundamental frequencies
produced by an 88-note piano; it is the still
higher frequency harmonics of these funda-
mentals that enable us to identify an individual
piancl) This is a considerable range, and the
soprano does all this by means of one throat
{and larynx). She does not need several threats
to do it. Certain trick tenors, as well as
sopranos, can even exceed the range indicated
above; proving that a single instrumentality
can give a wide range of audio frequency. This
is what I have in mind when I say that the loud-
speaker of the future will give complete fidelity
in a single unit, instead of a number working
in unison as we do in high fidelity today.

But the radio set of 1950, besides having
reached a high development in both visual and
aural radic has not, by any means, exhausted
its possibilities. Those who think that the radio
set of the future will be used only for sound
and vision are mistaken. As a matter of fact,
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the complete possibilities of the radio set are
not, as yet, apparent. As the art progresses
new uses, new inventions will be made, all of
which can sconer or later be incorporated in
your home radio set.

In the first book that was ever published on
radio telephony (long before the radio telephone
and broadcasting were invented), entitled “The
Wireless Telephone” and written by myself in
1910, I made the following prediction:

“The wireless telephone of the future
must be as flexible as the wire telephone
of today. Every farmer will be able to
operate his wireless telephone, where the
sending and receiving instruments will
be housed in a box a foot square.”

We are only now catching up with that idea.
Since 1910, the wireless telephone has come
about through the means of broadcasting to our
own homes; but teday's set, as yet, can be used
only for one-way communication. Your radio
set is enabled to talk to you, but you can’t talk
back to it; at least, not as yet. Slowly this
condition is changing. Through using ultra
short waves (that is, frequencies less than 6
meters) for instance, it is possible to accom-
modate several hundred thousand radio tele-
phones for communication purposes.

Most people are not aware of the fact that
the radio set in their own home is also an
excellent transmitter. By making a very slight
change, it is possible to send out into space,
over the same aerial, voice impulses. Merely
by throwing a switch on your own set it be-
comes Dossible, even today, to speak into a
microphone using wour own receiving set as a
tranamitter (a type already called Transceiver)
and communicate with your friends, ete.

Why is it not done today? The reason is
that, up to now, it has been necessary to obtain
an amateur license or radio operator’s license
before you can transmit voice or sound by radio.
This means that you must know the code, you
must know how to send dots and dashes. Slowly,
the Federal Communication Commission is com-
ing to realize that this is an archaic condition
and, if we had a8 small radio wave band below
6 meters opened up for private communication,
it would be possible for your wife sitting in your
ownh home to pull gut a microphone from a
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space provided in her radio set and, within a
few minutes, be in communication with her hus-
band who may be sitting in his automobile 20
miles away from home,

I know that a lot of people will throw up
their hands and howl at this suggestion. The
ery will go up that the ether lanes are already
so crowded and cluttered up with transmitters
that even if we wanted, communication of this
type would be useless; because no one would be
able to understand anything. This is not true
at all. I have had this idea in work for the
past two years in Rap1o-CRAFT'S sister publica-
tion SHORT WAVE CRAFT, where the pros and
cons of this idea of mine have figured in a
discussion, hot and heavy. After all the smoke
is clearing, the fact remains that below 6 meters,
fortunately, you cannot transmit further than
about about 20 miles. In general, that means
that you cannot go much beyond the horizon.
Thus, for a certain area, there will be far leas
congestion even than there is today; because on
a few dozen frequencies, assigned for each dis-
trict, with an automatic frequency lock on your
radio set, there could not be too much con-
gestion. It will, therefore, become a rather
simple thing to converse by means of your own
get with your friends a few miles distant. This
will be especially useful for ecommunication in
outlying districts; such as on farms, between
houses, automobiles, motorboats, yachts, and
many other applications, not to forget private
airplanes, of which there will be many in 1950.
In case of accident, for instance, on the road,
automobile, by means of transceivers, can
quickly summon aid. The same is true of motor
boats and airplanes.

But the idea of the transceiver does not stop
here by any means. I still have in mind another
idea one which has constantly bothered radio
engineers, and for which no solution has heen
offered so far—and that is the item of applause
by the unseen radio audience. 1 believe the
transceiver is the solution for this problem. Tt
is well known that a radio station has, up to
now, never had an accurate means whereby it
could check up how many listeners there were.
1 visualize the radio applause idea somewhat
as follows:

On the radio of 1950 there will be a apecial
button or switeh. You are listening to = radio
program, at the end of which the announcer
asks for an expression from you. If you like
the artist or the program, you merely throw a
switch; this immediately transforms your radio
receiver into a transmitter. A certain note, let
us say a whistle of 500 cycles, is automatically
transmitted, by means well known today. Some-
where in your district there is an elaborate radio
set maintained by the radio station or network
to which you are listening, This special radio
set receives your B500.cycle note, which is sent
out in lieu of applause. By means of a special
resonance meter, a needle will fluctuate, showing
a certain intensity received. Suppose that there
are a thousand individuale sending out at the
same instant a note on the same frequency, All
will superimpose, one on the other, and the effect
will be as if a powerful transmitter were radiat-
ing that note. The more powerful the mnote,
the higher the meter at the receiving set will in-
dicate. In other words, the more people applaud,
the stronger the indication of the special re-
ceiving set belonging to the broadcast station.
If the applause lasts for, Perhaps, five seconds,
the meter will have vibrated up to a certain
figure on the dial—let us say 68, By means of
a slide rule, the engineer in charge immediately
calculates that, in order to get this much gain,
there must have been 3,859 transceivers sending
the applause impulse. In other localities, scat-
tered all over the country, we have the same
instrumentality and, within a few seconds, the
key station will have been informed exactly how
many peoble applauded. This result may vary
a few per cent; but the difference will not be
very important, and a pretty accurate estimate
of the total number who applaud can thus be
made. Expensive you say? Yes, it is expensive
for the radio stations; but when you figure how
tremendously great the incomes of the radio
stations are, you will also understand that they
will gladly go to this expense so that they can
get accurate information as to the listening
audience.

There may be a few slight objections to the
scheme; for instance, there are two programs
on the air, on two networks. Which applause
goes to which station, or which applause goes
to which program, on what network? The an-
swer is the time element. The competing sta-
tions can readily split their time, in such a way
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that no two programs will end at the exact time.
At the present time, most of the important pro-
grams start and stop on the hour or the half-
hour. This could be changed so that one net-
work would run on the hour or half-hour; the
other fifteen minutes later., These are simple
details that could be worked out in such a man-
ner that there would be no occasion for clash-
ing as far as applause is concerned. Sooner or
later, this idea will be used, and the transceiver
is the solution of the problem.

Yes, the 1950 radio receiver will be complex,
If you compare the 1935 receiver with the crystal
set of 1920, you will also say that the 1935 radio
is complex, even as compared with the receiver
of 1922, Progress always means more com-
plexities, and the radio set is no exception to
this rule. The 1950 radio set will be ever so
much more complex than the one of 1935, but
it will be vastly more enjoyable than the present-
day set and vastly more efficient.

®
INTERFERENCE ELIMINA-
TION

(Continued from page 475)
appliances he found that the washing machine
was DProducing an exceptionally large amount of
man-made static. This fact was reported to the
woman, with the recommendation that ghe ar-
range for “filtering’’ the motor so that she her-
self would not be responsible for the same type
of disturbance, inflicted on her neighbors, that
she had found sufficiently annoying to cause
her to complain to every possible authority. Did
she approve of this suggestion? Indeed she did
not. In fact she said “When everyone e¢lge in
this neighborhood has quieted his appliances, I
will take care of my washing machine. Until
then, I will do nothing.”

That the cost of eliminating interference is
not a major factor contributing to the unwilling-
ness of many individuals to silence the noise-
makers on their premises is proved by another
incident which occurred during the survey just
mentioned. A particularly vicioug interference
was traced to an oil burner in the home of one
of the wealthiest men in the community. He had
been much interested in having the noisé survey
conducted, 8o when the engineer reported where
interference had been found, the chairman of
the survey committee said, "1 know he will take
care of that trouble.” On being asked, how-
ever, the owner of the oil burner stated that he
planned to purchase a new burner within a few
months and would insist on a “filtered” burner
at that time. He did not feel that it would
be worth while to spend any money to elimi-
nate interference from the old burner.

Since such action would leave & major inter-
ference making reception impossible for many
listeners, the survey committee offered to re-
purchase the “‘filtering” equipment at its full
price when the new burner should be installed,
if only the noise might be eliminated at once,
Even this proposal, which insured the appliance
owner against any chance of loss, was refused—
and the noise is probably still blasting the best
programs in that community.,

What Can Be Done?

In the two examples cited, there was no tech-
nical difficulty involved in eliminating the inter-
ference. A filter costing lese than five dollars
would have kept the washing machine from af-
fecting even the radio in the same building,
while a filter costing less than ten dollars, plus
a little shielding of ignition epark wiring, would
have made the oil burner absolutely silent as
far as radio is concerned. Technical knowledge
could not, however, surmount the cbstacles in-
terposed by individuals who felt that their con-
venience was of greater importance than was
the successful completion of a noise elimination
campaign,

From this brief discussion it should be evident
that the elimination of man-made static, which
must be accomplished if short-wave reception,
television, and high fidelity transmission are to
be satisfactorily conducted, is no longer depend-
ent on the development of new engineering
methods but awaits only a means of making
the fruits of present technical progress available
to the majority of radio listeners. The engi-
neer has done his work—now let us learn how
to utilize it.

{ Additional and more detailed information on
the subject of radio noises will appear in a sub-
sequent isaue of RaADI0-CrAFT.—Ed.)
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purchase of a radio set. Almost all the reputable
manufacturers produce a line of radio receivers
from less than fifty dollars to more than two
hundred, in different price’ ranges, so that any
buyer may select 8 receiver within his price
class, Naturally, all things being equal, you
get more in a two hundred dollar set than you
can get with one in the $69.50 class. It is only
when a last year’s model or one of & bankrupt
manufacturer is offered, that it is possible to
obtain a high-priced receiver at a low figure.
Here, of course, you must realize that current
model receivers usually present more in the way
of improvements and refinements. So far as
bankrupt stock is concerned, the integrity and
value of a responsible manufacturer no longer
stands behind the receiver and it may also be
more difficult to secure parts or service when
such a receiver is in a state of dis-repair, besides
the possibility of higher prices for replacement
parts. In some other -cases, a radio set may
be obtained at a lower price than the market
price by those persons who know some one
“who can get it for them wholesale.” This is
splendid (when accomplished) but more often
than not, such sale does not carry with it the
usual service guarantee tendered by a dealer,
and should trouble develop in the receiver, as is
quite possible, the cost of repair involved may
amount to more than the saving.

Very often, those who are desirous of purchas-
ing receivers go to a retailer with some partic-
ular brand and mode! in mind because of the
fact that they know or heard of some friend or
relative who owns one of these radio sets and is
obtaining satisfaction therefrom. This is un-
wise, since it not only prejudices the purchaser
in that set’s favor despite the superior qualities
of another in the same price class, but that
same receiver may not operate in like manner
in the purchaser’s home because of different
conditions. The fact that the cabinet style may
not blend with home furnishings is another fac-
tor in this case. Although the idea of obtaining
a concensus of opinion from a number of set
owners is valuable as regards some certain radio
set, it is usually best to make no reservations
and to select the set which will best suit your
needs and taste after making a complete test
for wourself.

Before advising Mr. Jones upon a radio set,
the suggestion is made to visit his home to
determine the type of receiver which would be
mot " efficient in his location, At the same time,
a “line” on the size and design or style of the
cabinet could be secured. Since Mr. Jones is
married, his wife sbould accompany him to the
retailer 80 that she might have something to
say about the cabinet style before the purchase
aand not after.

What Are Your Pre-Purchase
Preferences?

Before you even pay a visit to a radio store,
why not try to analyze just what you do want
in & radioc receiver? Are you interested in a set
that is very sensitive and is capable of receiving
very weak signals from distant statione? But
you must also consider whether such a receiver
would opcrate well in your location. Should
you live adjacent to an electric train, trolley
or electric bus, or near a power house, reception
would be seriously marred by the electrical dis-
turbances created by these devices. In this case,
a very sensitive receiver would be a poor choice,
unless of course, you have intentions of changing
your location in the near future. If you are
interested in réceiving foreign broadcasts such as
is possible with the many mood short-wave and
all-wave receivers on the market today, it must
be remembered that man-made electrical dis-
turbances increase in intensity upon short waves.
Even though your neighborhood be entirely free
from trolley cars, trains, etc.,, you may be
located on or near a busy thoroughfare. Here,
good short.wave reception will be difficult since
the ignition systems of motor vehicles produce
a great deal of interference only upon the high
frequency short-wave bands. You may think,
however, that although automobiles pProduce such
interference, traffic diminishes considerably to-
wards late evening, but at this time, very little
foreign reception, if any, may be obtained be-
cause of the difference in time. It should be
remembered that it is midnight in England
when it is only .7 p.m. in New York City.
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In connection with short-wave reception, the
foregoing is not intended as a “scare,’” or as a
promise of poor reception when a short-wave
receiver is operated under these conditions.
Special short-wave antenna systems have been
devised and are available whereby the effect of
these electrical disturbances is reduced con-
siderably in most instances, and eliminated in
others. Where a receiver ia to be installed in an
apartment or office building which operates
elevators, or motors for some special purpose,
another type of special antenna may be erected.
Whether this is necessary or helpful can only
be determined by one experienced in these
matters and cognizant of the particular Jocation
and conditions.

One important point to consider in connection
with all-wave and short-wave receivers is the
ease of tuning. On the ghorter waves, it re-
quires great patience to isolate and bring in
distant broadcasts, unless the band-spread is
sufficient to provide appreciable space between
scale divisions. This means simply using higher
vernier ratios or providing auxiliary small con-
densers in parallel with the main tuning con-
densers. To avoid multiplicity of controls the
vernier dial method is preferable, particularly
when it can be changed for various bands. Many
sets today have all bands marked clearly in
kiloeycles and megacycles, eliminating all “‘fish-
ing” for elusive programs.

First—Chassis; Second—Cabinet

Although a cabinet enters into the satisfactory
operation of a radio receiver to a great extent
so far as tone quality is concerned, the selection
of the chassis should be considered of prime
importance. Choose three or four different re-
ceivers within your price range and arrange
them side by side so that you may compare each
under the same conditions. Most retail estab-
lishments have demonstration booths for this
purpose to aid in choosing a radio set.

A feature often heard in connection with late
model radio receivera is automatic volume con-
trol, or “A.V.C.” This iz most desirable and
affords ease of operation which was not obtained
in older type receivers. If you reflect, you
may remember that on your old set when you
were listening to a powerful station it was
necessary to turn down the volume control.
Tuning the receiver to a less powerful or weak
station always meant advancing the setting of
the volume control so that this station could
be heard, If you suddenly tuned in a powerful
station without first reducing the volume, the
radio receiver would operate at too great volume
and “blast” away until you turned down the
volume control. With automatic volume control,
or A.V.C. as it is called, this procedure is un-
necessary when listening to local stations, the
receiver equipped with A.V.C. may be adjusted
for normal room or desired volume for one
station and all other stations will be received
at or almost at the same volume level without
manipulating the volume control. Another ad-
vantage of auctomatic volume control is the
ability of the receiver to minimize the effect
of “fading” which is prevalent when receiving
distant stations by automatically raising or
lowering the volume as it fades so as to ‘'bring
in" that station at steady volume, unless the
gignal fades out beyond the sensitivity limits of
the receiver. By this is meant that unless the
receiver is unusually sensitive, the fading signal
may become so weak that it would be difficult
to receive that station even at full setting of
the volume control.

For your purpose, it is necessary only to know
that automatie volume control action is obtained
by reducing or increasing the sensitivity of the
receiver, and since in a receiver so equipped
the automatic volume control holds the volume
fairly constant, it is more or less difficult to
determine the exact point on the dial to set a
station so that the best tone quality may be
obtained. For this reason, many receiver manu-
faclurers incorporate some means whereby sta-
tions may be tuned in accurately, and in some
cases, without the necessity of even hearing
the station. This is accomplished by means of
a ‘“'shadowgraph,’” “‘tuning meter,” or neon
bulb arrangement which is so connected in the
receiver that it will indicate the exact point to
tune the station on the dial—a valuable feature.

Testing the Automatic Volume Control

There are all kinds of automatic volume con-
trols, some very effective and others less efficient.
Probably the best test to make to determine
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And Now! $12 Condenser
Analyzer Added to
SUPREME 85 "Neonized”
TUBE TESTER

AT NO EXTRA COST

Shorts and leakages in capacitors have been
responsible for many a kick-back on repair jobs
which apparently checked 100% when they left your
lab. Baffling  faults in  Automatic  Yolume
Control circuits that finally caused a trip of the
set back to the factory, or the replacement of ev-
ery capacitor in the circuit, have had the root of
their trouble in capacitor leakages that nct even a
high-range ohmmeter could detect. Knowing this,
alert radiomen are now awake to the fact that a
100% job of modern servicing must include a com-
plete condenser {or capacitor) analysis.

And Supreme—the organization of practical radio
service men and engineers—now gives it to you. in-
cludes it as a still further distinction to_the most
distinguished fube tester in radio service work,
Think of it, a $12.00 condenser analyzing equipment
is now incorporated as standard design in SU-
PREME 85 "NEONIZED" TUBE TESTER. ithout a
penny of extra cost!

Now that famcus, unerring Neon light provides
analysis of capacitors as well as of tubes, Positive
detection of leakages, shorts, opens. Every desired
test of any capacitor, regardless of size.

And every serviceman can weil afford to mod-
ernize with the SUPREME 85. Not only because it
is low in first cost, but particularly because it
soon returns first cost and plenty more basides,
and because it puts your service on a 1935 plane,
glvm you a 3 in_| Tester, namely {}) TUBE TEST-

R; (2) TUBE LEAKAGE TESTER:; (3) CONDEN-
SER ANALYZER , .., at the price of one.

As part of its service to Supreme owners, and
realizing that its own reputation is built on the
reputation of the users of its instruments for a
progressive service, SUPREME makes this high class
condenser analyzer equipment available to present
owners of Model 65 at nominal cost. Wnte for
information.

Ask your jobber for a demanstration of this most
outstanding tube tester in radio service work and
other Supreme instruments. Send accompanying
coupon for complete 1935 Catalog.

SUPREME "NEONIZED"
TUBE TESTER 85-P

Dealers Net Cash $3 9_95

Wholesale Price........
N et el No- 38 . $29.95

Sindord hedte Ansipier ... 929.95

gugtrnme Model No. 333— $3 9.95

uxes Radio Analyzer.. ...

———————— e ————y

I SUPREME INSTRUMENTS CORP.,
§15 Supreme Bidg., Greenwood, Miss.

Please send complete detsiled Catalog 1935
| Supreme Instruments.

| Neme
| Address
| city

Jobber Preference

L
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HOW TO BUILD, TEST
AND REPAIR
RADIO

Radio Construction
Library

Ineluding Televislon. Short-Wave Recelvers and Auto

Radios. 3 Volumes, 5Y;x8—i1127 pages, 56] illustrations

This practical Library Includes: PRACTICAL RADIO—
The fundamental nrinclples of radie. presented fin an
understandable manner.  Ilustrated with wnrking dia-
grami.  PRACTICAL RADIO CONSTRUCTION AND
REPAIR—Metheds of Iorating- trouble aml reception
faults und mmaking workmanlike repalrs. Dlscusses mod-
ern Short-Wave Recelvers amd installation of uutomobile
radios fullv, RADIO RECEIVING TUBES—Princintes
underlying the operution of all vacuum tubes and their
use in reception, remole control and precision measure-
ments.

Helps yeu to understand modern type recelving sets—
full of constructlon data and practleal kinks for the ex-
perimenter.

10 Days’ Free Examination
Easy Terms

M McGRAW-HILL I
FREE EXAMINATION COUPON
P ——————————— e

l McGRAW-HILL BOOK COMPANY, INC.

330 W. 42nd St., New York.

Gentlemen:—Send me (he RADIO CONSTRUC-
TION LIBRARY, all charges prepaid, for 10 days’
Free Examination. If satisfactory 1 wlll gend $1.50
n 10 days, and $2,00 a month untll $7.50 has bheen
pald. If not wanted 1 will return the beoks postpald.

Name.

I
I
|
|
: Home Address.
|
{
|

City and State
Poesition.

Name of C RC-2-35 |

—— — —— —— ———— . ————— ]

T UNIVERSAL
N7 ALL-WAVE
ANTENNA SYSTEMS

ARE
EASY TO
INSTALL!I—
and bring
in the
WORLD'S
FINEST
PROGRAMS
with
GREATER
VOLUME

and

LESS NOISE

TOBE all-wave antenna kits may be
erected in several ways depending
upon the convenience of the location.

Model 35—shown above—$4.95 list.
Sold at leading amateur supply
houses.

Tobe Deutschmann Corporation

CANTON, MASSACHUSETTS

ALL warl ALSTRL foTmitta

1935 RADID
CATALOG!|

All models: AC-DC midgets; dual
and world-wide all-wave farm. but-
tery and car—at factory prices! Write

for 24-page Bargain
Catalog and 30-DAY AGE!
TRIAL plan. Prices WRIT“EISI

trom $9.95 UP.
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the efficiency of the A.V.C. is to tune a receiver
to a weak distant station with the volume con-
trol set for comfortable room volume, and then
to aquickily tune the receiver to a strong local
station. There will be very little change in
volume with a good automatic volume control.
Then try tuning in all the different local stations
and see how much the volume level varies as you
do so. Check this on each of the receivers that
you are testing, adjusting the volume control
to the same level in each case.

In order tc.overcome one of the disadvantages
of automatic volume control, (which lies in the
fact that electrical interference which may be
picked up by the receiver as you tune from
one station to another and that might originally
be weak, is ‘“amplified” by the A.V.C. and
brought to the volume level for which you have
set the receiver)—manufacturers have in-
corporated a ‘‘sengitivity,’”” “quiet A.V.C.” (or
“Q.A.V.C."”"), “inter-station noise supressor,” or
“gilent tuning” control in many of their re-
ceivers.

Inter-Station Noise Suppression

This “Q.A.V.C.” control serves only to reduce
or eliminate noise that is heard when tuning
from station to station, and helps to a great
extent in securing further satisfaction from
your radio set. Of course, this control will not
reduce interference or noise that is heard with
or on the station setting. In some receivers,
the silent tuning control is in the form of a
switch to reduce the sensitivity of the receiver
between stations, and in others, as a variable
adjustment so that the sensitivity of the receiver
may be adjusted to suit existing local conditions.
The latter is preferable since any degree of
inter-station noise suppression may be secured.

Determine which of the radio sets of your
choice are equipped with some kind of sensitiv-
ity control and test each for the amount of noise
suppression that is possible to be obtained.
Adjust the control for silent tuning and rotate
the station selector from station to station,
listening for any electrical disturbances, if any.
between stations. A good noise suppressor will
render the receiver inoperative between stations.

The Factor of "'Selectivity"

A very important factor to consider in choos-
ing a set is selectivity. Selectivity of a re-
ceiver is the ability to tune in any particular
station without any interference from another
station which may be broadcastin® on an adjoin-
ing band, 10 or 20 kilocycles away. Try tuning
the receiver to a fairly strong local broadcaster.
for example, at 760 ke. and determine how many
kilocycles or degrees that the dial may be turned
on either side of the 760 ke. before the station
is tuned out. Make this test on each of the
sets to which you are listening. Proceed in like
manner with gsome station on the higher fre-
quencies, let us say, at 1.400 kc. Should the
station be heard 20-30 kc. on either side of the
specified frequency, then reception of another
station only 10 or 20 kec. away from this station
will be difficult because of the ‘“‘cross-talk.” A
receiver with good selectivity will “‘tune out"
a station within not more than 156 ke. on either
side of its allotted band. A very sharp tuning
receiver—one that boasts of 10 kc. separation—
will often interfere with tone quality. As a
further test for selectivity, if possible, (that is.
if you live in the East—Ed.) tune in WOR at
710 kec. and then see if you can tune in WLW
at 700 ke., without interference from either
station. Of course, this test must be made at a
time when both stations are broadcasting.

How to Test for '"Good Tone"

As a result of much experience. it does séem
that the majority of prospective purchasers
dezem tone quality the most decisive single re-
quirement in a radioc receiver. The question
here which must be answered is: how can the
average layman determine which receiver has
the best tone or reproduction? This is only a
Imntter of individual taste, for in many in-
stances, a receiver which “‘sounds good" to one
person may appear ‘‘flat” to another. Your
ear is the best judpe. Regardless of the fre-
I quency range or realism of tone the manufac-

turer claims the receiver may possess, the buyer
| must and should teat for himaelf. Most likely
the best methed is to tune in the mausic of a
t or symphony orchestra in which many

GOLDENTONE RADIO CO.,
122 Oskman Bidg., Detrolt, Mich.

instruments comprise the aggregation. Listen
for the kettle drums and the different wind,
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string and, especially, wood percussion instru-
ments. Try to distinguish between them. (The
kettle drums are tuned to different bass notes—
can you “tell” one from another?) If possible,
listen to the same program on each receiver,
Undoubtedly, one receiver will appeal to you
more than the others, but do not make this a
conclusive test.

In this connection, you must remember that
the mental ear sometimes supplies certain notes
or tones that may be lacking, especially in the
case of a familiar melody or selection. Listen
to the receiver for twenty minutes or more be-
fore making your choice. It is very likely that
you may “tire” of the reproduction as most
frequently occurs when realism is lacking. This
“tiring” effect is due to “nerve fatigue and is
caused by the effort expended in compensating
for certain deficiences in reproduction.

Tone Controls

Therefore, since the tastes of different in-
dividuals vary, manufacturers add tone controls
to receivers so that the receiver response may
be varied. Why not try the tone contral and
determine just how it changes tone quality. Are
the bass notes emphasized by cutting off the
high notes? Or are the low tones brought out
without affecting high-frequency response? The
latter, of course is the most desirable, but is
usually found only in the better.grade receivers.
In'any event, a good tone control is a valuable
adjunct to a set to aid in compensating for
various tones.

Cabinet Considerations

So far as the cabinet is concerned, it is a well-
known fact that the larger the cabinet, within
reason, the lower the fundamental tones a
speaker can reproduce. When low tones are
heard in a midget receiver or on a radic set in
a small cabinet, they usually comprise *“over-
tones.”” perhaps one or two octaves higher than
the fundamental note, resulting in unnatural
reProduction. The construction of the cabinet
also enters into perfect reproduction. Should
the walls or frame of the cabinet be flimsily
held tozether, or of thin material, certain reson-
ant tones may be set up which will distort the
true tone. Determine the method of construc
tion. Are ‘‘glue blocks” employed? Or are
screws simply used to ‘‘hold the cabinet to-
gether’? In some receiver cabinets, both glue
blocks and bolts are employed. Perhaps it may
be expedient at this point to mention that to
choose a radio set because the cabinet appeals
to the eve, despite the fact that another receiver
is far superior but that the cabinet does not suit
exactly, is poor policy and one that shouid and
will be regretted. Possibly the receiver of your
choice can be installed in a cabinet that pleases
you more. Should this be the case, first deter-
mine whether the tone will suffer as a result
of the change. You must remember that most
cabinets are built around the radio receivers of
creditable manufacturers, and not simply in-
stalled in any that may be available. The design
and style of the cabinet are usually carefully
engineered to bring out the most of which the
receiver and rebroducer are capable.

AMERTIAN TRANSFORMER
BULLETIN

A complete catalog of
transformers for all P.A.,
voice transmission and radio
work are included in this
new book of the American
Transformer Co. which you
can obtain by writing to this
magazine and requesting
bulletin No. 652.

If you are interested in
transformers of high quality
for high fidelity work do not
miss this interesting book.
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ELEMENTS OF 4TH DIMEN-
SION SOUND

{Continued from page 481)

for

As the directional properties of sound waves
are particularly characterized in simple sound
fields, we will limit our discussions to these
sound fields. It should, however, be borne in
mind that the ears normally differentiate be-
tween directly radiated sound and reverberant
sound because the two components, direct and
reverberant, differ in character; the latter being
modified in phases and quality by the surround-
ings, and augmented by the previous sounds,
which have not yet completely died away. In
order for these complicated sounds to become
directional (which is a common phenomenon of
natural hearing) both hearing centers must re-
ceive two different versions of the heterogeneous
pound waves as explained in our introductory
article,

The "Knot Hole Effect”

The greatest drawback of practically all sound
systems is the so-called ‘knot hole effect”
(Fig. 1A) which arises from the large variation
between the size of the original sound source and
reproduced sound source. The aesthetic value of
a symphony orchestra, for instance (which is
usually spread over a large area) is completely
lost in the usual forms of reproduction because
the reproducer concentrates the sound source to
an imaginary pin head and produces what is
acoustically termed as ‘“‘sound dazzle,” a condi-
tion which “blinds’” the listener to the exact
location of the various orchestral instruments
(Fig. A.} This effect is least conspicuous when
speech from a fixed location is being repro-
duced inasmuch as the concentration of the
original sound (coming from the orator’s mouth)
closely simulates the concentrated sound waves
produced by the loudspeaker. It follows, there-
fore, that. in order to maintain a natural realism
in reproduction, the reproducing system should
project sound from an area corresponding to
the size of the original sound source. One
method for accomplishing this is described later.

This so-called “dazzle effect” is of particular
interest because it explains in a simple manner
the essential causes for differences in the hear-
ing sensation when listening to natural sounds
and their artificially reproduced versions. When
an orchestra is normally heard. each instrument
sets up an acousti-physiological circuit between
itself, and the two centers of hearing, through
both ears to the central interpretive center of
hearing (Fig. 2.) A five-piece orchestra sets up
five different circuits all of which blend into
a pleasant sensation of ‘“wide angle” (natural)
hearing. A simple test to recognize this form
of hearing is ability of the auditor to isoclate
any one of these circuits and determine the
exact placement of the various instruments.

The next time you listen to an orchestra (from
a favorable position which enables you to receive
direct waves and few reflected sounds)} close your
eyes and try to place the various instruments.
Try the same test when listening to a radio
program and you will experience the ‘‘dazzle
effect.”

Attempts to Eliminate Sound Dazzle
and Knot Hole Effects

these prevalent shortcomings of pres-
sound systems are not popularly rec-
ognized, sound technicians have attempted to
improve their presentations by employing two
or more microphones. multi-speakers and in-
dividually peaked audio amplifiers. Although
these systems produce new, novel and unnatural
hearing sensations; they tend to overburden an
already bewildered interpretive center, instead
of making it respond to artificially recreated
sounds exactly as it would normally interpret
the corresponding natural sounds.

The use of one microphone, one amplifier and
two speakers (Fig., 3A) is analogous to apply-
ing a stethoscope to the knot hole in Fig. 1A
and expecting to hear natural sounds. The use
of two microphones, one amplifier and two
speakers (Fig. 3C) corresponds to listening
through two stethoscopes arranged as shown in
Fig. 3D and again expecting to get natural hear-
ing reactions. Both of these systems produce a
high degree of directional distortion.

While
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Spatial Relationship

With the correct technique and the use of
present highly perfected equipment, it becumes
a relatively simple matter to attain a reality
of reproduction so lifelike in tone, volume, and
spatial relationship to the original sound sources,
that an unbelievable sensation of reality is expe-
rienced when a fourth dimensional sound illusion
is created. Such a system will enable the auditor
to follow a source of moving sound as it moves
through space in much the same manner as you
would normally hear a person who is speaking
or singing while moving.

The importance and value of such a sound
system is briefly diecussed in Vol. 1, No. 3 of
the Shur Technical Bulletin, to quote, "In
most public address applications the entertainers
are in full view of the audience, If the ultimate
in entertainment value is to be attained, it is
desirable that the system be laid out and oper-
ated so that the entire presentation is as real-
istic as possible. In the ideal system none of
the sound projecting equipment would be visible
to the audience, and the sound would appear to
come directly from the perfermers themselves.
The ideal condition is easjly attained with a
fourth dimensional sound system.”

Fourth Dimensional Sound Application

The question might now be raised “What uses
can you make of such a system?”’ Let us first
briefly review what can or has been done with
fourth dimensional sound systems and then we
will describe a new technique required to attain
these results.

One of the most effective applications was
recently demonstrated in one of the more pro-
gressive legitimate theaters during a presentation
of Norman Bel Geddes’ Hamlet, wherein an un-
usual number of sound effects were introduced.
A perfect illusion of natural howling and whis-
tling of the wind was attained in one scene by
projecting a recorded wind storm from an
elevated loudspeaker. Another scene, which
represented the crowd climbing a mountain to
storm the castle, was realistically presented
through correct sound technique whereby the
murmurings and shouts were first heard in the
distance and gradually increased in intensity as
the procession slowly circled around the moun-
tain. Finally the sounds blended into the stage
actions as the crowd rushed onto the stage. To
produce this effect, the sound was first fed into
all speakers at low volume and gradually ac-
cented in two of the speakers situated on one
side of the stage and then gradually shifted to
the speakers at the other side. The volume was
then slowly raised to equal the intensity of sound
which was being set up by the actors off stage
as they were preparing to make their entrance.
One critic speaking of the play. said “Reproduc-
tion throughout the entire show was so realistic
that the audience was probably unaware of how
the sound effects were produced. So real was
the sighing of the winds as the king knelt be-
fore the cross on the mountain that the audience
was noticeably affected.”

ARlhough the stage offers the most unusua!
opportunities for spectacular sound effects, there
are many other equally useful applications of a
fourth-dimension sound system in everyday oec-
currences. For instance, any small orchestra
can realistically increase its apparent size to
equal the proportions of a large symphonic
ensemble. Musical presentations offer unlimited
applications for startlink arrangements which
are limited only by ingenuity of the sound tech-
nician and the musical conductor. ““The Flight
of the Bumble Bee,” for example, can be so
presented that the buzz of the bee cavorts above
the orchestra. Likewise, “The Sliding Trom-
bone” ean be slid from one side of the stage to
the other.

Church installations offer a fertile field for i

a modern fourth dimensional sound system
which projects the preacher’s sermon from the
pulpit, the choirs’ singing from the singers, and
the pealing of the bells from the belfry. while
the organ music is projected directly from the
conscle. Most sound technicians arrange their
P.A. system equipment so that all sounds are
projected from the same direction regardless of
their point of origin. Needless to say, such a
sound set-up is far from realistic.

Banquets, circuses, and similar gatherings in
which sound plays an important part can be
given a heretofore unattainable realism by the
proper applications of a high-fidelity sound sys-
tem, free from directional distortion.
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NO RADIO MAN CAN
AFFORD TO BE

WITHOUT THIS BOOK

A bandy pocket manual .. . 104 pages
« .. 150 cuts and diagrams . . . com-
pact essential information showing
you how to get the best performance
for every device employing vacuum
tubes!

YOURS
FOR

10°

@Here’s a new technical manual

that’s just as necessary as your
voltmeter in service work. 104 pages
of essential technical information
. . . complete data on over 90 types
of receiving tubes . . base sym-
bols . . . recommended operating
conditions . . . amplifier classifica-
tions . . . receiver circuit diagrams
. . .over 150 cuts and diagrams
{in all. It shows you how to get the
Ibest performance from every kind
of set—and the price is only 10c!

Fi!l in the coupon below, attach
10c in stamps, and mail TODAY!

HYGRADE SYLVANIA CORPORATION

Mahers of
SYLVANIA TUBES
HYGRADE LAMPS

ELECTRONIC PRODUCTS
© H. 8. Corp_, 1934

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

B CLIFTON. N, ).

THE SET-TESTED RADIO TUBE

10c-TECHNICAL MANUAL-10c
Hyg@rade Sylvania Corporation,
Emporium. Pennsylvania. (B-19)

Please send me the new Sylvania Technical Manual.
I enrlose 10 cems in staneps.

Name

Address

City . State.
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R-DIME€NSIONS

Illalses the Phanlom of Music a Reality:

Qut of the Columbia Sound Laboratories comes something new

—4th Dimension Sound—the
reproduction.

suermﬁc soun

f:eatut single development in
is not merely a new model.

It is a result—one you can hear—one you can sense.
Even thou, dgh yo

right, sen

been missing.

Ask also for ouv FREE

for our FREE bookl
Four Dimensions’’

ur present am hﬁet seems to sound
et “Sound — Io
and discover what you have

ampblet on Columbia
igh-Fidelity Sound Systems.

OLUMBIA SOUHD CO/;
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5. LIBERTY 5T M E W VD_RI‘_‘-_"I i

ALL- WAVE SIGNAL GENERATORS

195 Accuracy. . R Grid Stabilization
- Fout fundsment-l bands by
Mﬂdel 333 nc switching. Frequencles from
83 to 5,000 kc. on direct reading dial, Ne charts or curves
to consult, This mode]l works on AC, DC or batteries. 105-
130 v. Hne. 34 oscillator feeds 30 amplifier stage with
neon tube for 1000 cycle modulation on DC. Loth modu-
lation and output controls included. Instrument comes
perfectly shielded hlack crystal finished &li-steel cabinet.
Buitable for laboratory or better class of service wark.

Cump)etn with all tubes for Szl.ss

only
thnplng'f\l. [ gl)s. . T

'hree fundamental bands.
Model 37-AC, 50 0 T g, Yo
charts or Eraphs because 1% accuracy has been sttained on

dial dirertly. Engraved bakellte panel on black crackled
steel cabinet. AC model complete with tube sq s
for only b

Shlnnlnz wt. 4 1bs

Model 31 S. Neon wbe modulates 37 tube

pseillator. Scale reads ke di-
recily from 135-380. with all the impertant Intermedlates.
175. 400, 450, 45¢, 405 spotted on chromium-etched scale,
Lower scale for b'cast band on 4th harmonlc. Engraved
bakelite Panel on black crackled steel csbinet.
Complete with both tubes for only... ...

$6.50
Shipping wt. 3 1bs.

DELTA RADIO CO., 135 F Liberty St., New York, N.Y.

7-POINT MI

FELL 20 FEET
.- -STILL GOOD AS EVER

. ..AND STILL NO FEEDBACK!
Johnston I, A, Service,
Oneonta, N.Y., writes us:
“We ure cortalu]y well
pleased with your velocity
mike (the 7-Toint  Mike)
We belleve that no ofher
mike can take the punish-
I ment it has and stll work
One time it fell 20 feet to
the ground. And domens of
thnes it has seen Taln. We
use it in our mobile outfit.
and it's just as good as
ever. Alao @ wonderful help
in elimingting accoustical
fredback,”” Guaranteed. Or-
der from your wholesaler,
or write for illustrated Bul-

letin 72.
1T [gipmralton

NEw YORK

561 BROADWAY

VELOCITY MICROPHONE

SERVICEMEN ATTENTION!
—TIME 1S MONEY!

24-hour service on eall replacement parts.
We carry most complete stock of etandard
lines. Let us help you with any problem on
P.A. receivers or transmitters.

UNCLE DAVE’S RADIO SHACK
356 Breadway Atbany, New Yerk Phony 4.5746

Determining the Type of Installation

Before a fourth dimensional sound system is
installed it is necessary to definitely determine
just what is to be the operating scope of the
system. If it is to be used solely for pickup of
a stationary sound source, a bi-dimensional ar-
rangement is employed wherein one or more
microphones are placed at some advantageous
position for best pickup. If moving sound is to
be picked up from one plane, horizontal or ver-
tical, a tri-dimensional system is utilized. Micro-
phones are arranged in a semicircle or straight
line (in the plane of pickup). If moving sound
is to be picked up in both horizontal and ver-
tical planes, a quadra-dimensional sound system
is employed with microphones so arranged that
each unit picks up a proportionate amount of
sound depending upen the position of the sound
source.

Three important points that the reader should
bear in mind relative to this new technique are:

(1) A fourth dimensional sound system can
be used for bi- or tri-dimensional work.

(2) In all of the various types of P.A. in-
stallations to be described, the same pattern or
arrangement of the microphones should be main-
tained in the placement of the loudspeakers so
that the wave front of the projected sound is
identical with the sound wave which is inter-
cepted by the microphones. Any deviation in
arrangement between speakers and microphones
will result in a form of phase distortion which
may. under certain conditions. cause serious
sound wave interference.

(3) Each microphone is connected to its own
pre-amplifier, power amplifier and bevy of
speakers,

If the performance ia to be picked up from
some horizontal platform upon which the speak-
er or performer will move from side to side,
the microphones (and their respective speakers)
should be placed in a straight line across the
stage as indicated in Fig. 4.

The exact spacing of the microphones ia de-
pendent upon five factors.

1. Polar response characteristies of the micro-

phones,

2. Response (output level versus

characteristics of the microphones.
Number of microphones employed.
Length of platform from which sound must

be picked up.

$5. Maximum height from which sounds will
originate.

If we presume that the correct microphones
and amplifier equipment are chosen, then it only
remains to divide the length of the platform
into a number of divisions equal to twice the
number of microphones to be employed and
placing one microphone at every other division
(Fig. 4).

When sound is to be picked up from one
stationary elevated position, three microphones
are distributed upon the stage while the fourth
is located near the elevated source of sound.
If the source of sound moves is in only one
upward direction, the third microphone is
placed in line with the direction of the mov-
ing sound. Figure 5A shows the varicus posi-
tions (A, B, or C) for locating the third micro-
phone depending upon the direction taken by the
moving sound source.

‘When movement of the performers is to take
place in a vertical direction the microphones
should be placed as diagramed in Fig. §B.

Because of the desirnbility of creating the
illusion that the amplified sound is coming di-
rectly from the performer, it is essential for

distance)

3.
4.
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direct presentations, that the Ioudspeaker be
comparatively close to the microphone. Feed-
back is avoided by wusing acoustic insulation
(hair or wool) behind the microphone and be-
hind the reproducer, Fig. 6A. Under some con-
ditions of installation, precautions must be taken
to prevent intense reflected waves from striking
the microphones so as to avoid feed-back.

Selection of the Microphones

Inasmuch as the microphones of cur perfect
sound system correspond to our ears duribg
normal hearing processes, it is essential that we
select sound pickup devices with characteristics
similar to our normal hearing mechanism.

If we base our selection of microphones upon
the following considerations—1. Frequency re-
sponse; 2. Effect of frequency response upon
the direction of the sound source; 8. Sensitivity;
4. Ease of installation; 5. Price—we would select
the following microphones listed below in order
of their performance:;

1. Crystal (10-cell edgewise arrangement)
2. Ribbon (Velocity)

3. Dynamic (Moving coil)

4. Condenser

5. Carbon (Double button)

‘While the first two are to be preferred for
high-fidelity work, any one of the others may
be used for reproduction of speech.

Selection of the Amplifiers

In one suitable high-fidelity 4-channel pre-
amplifier, a 2-3 stage selection is employed to
boost the gain when used with a low level ribbon
microphone. The power amplifier is built in
two separate units, each one of which iz com-
posed of two clear channels utilizing two 2AS8
tubes and delivering 10 watts per channel (40
watts total). Special precautions are taken
in the design of both the pre-amplifier and
power amplifier to completely eliminate (within
high-fidelity limits) all frequency distortion,
phase distortion, and amplitude distortion.

Selection of the Speakers

For ideal results, the loudspeakers sghould
have radiating characteristics jdentical with
those of the original sound producing devices.

Inasmuch as the angle subtended by the more
intense portions of the scund field at any given
frequency is somewhat greater for the baffle-
type speaker than for the horn type, it follows
that for concentrated sound sources voice, high-
frequency wind instruments, ete., it is more de-
sirable to use horn-type speakers.

Another important characteristic which favors
horn-type speakers is that it radiates effectively
from only one side. This feature prevents feed-
back as well as other acoustical effects which
might adversely influence the auditor while
listening to a presentation from some particular
position.

For high-fldelity results, three speakers should
be used at the termination of each cutput chan-
nel, for high, middle and low frequency repro-
duction.

Installation Considerations

As previously mentioned, the positions of the
speakers play a vital importance in maintaining
the effect of realism. Each speaker should be
so located that it projects the sound in the same
general direction as the sound wave is traveling,
when the microphone intercepts it (Fig. 6B).

If, for some reason, it is impossible to locate
the speakers as suggested, then they may be
ptaced off the direct axis of the original sound
wave, but the direction of the projected wave
must be so adjusted that minimum directional
distortion takes place (Fig. 7). It should of
course be understood, that any serious directional
distortion wiill affect the illusion of reality. For
best resvits, speakers should never be tilted more
than 30 degrees and preferably less than 16
degrees.

Adjustment and Operation

During normal operation, all channels are
attenuated to any desired degree of volume. It
is absolutely essential, however, that all channels
are accurately balanced to compensate for any
commercial deviation in output of the micro-
phones, ‘pre-amplifier and power amplifier. In
practice this is accomplished by placing a fixed
sound source (1000 cycles) equidistant from the
four microphones and adjusting the attenuators
on the pre-amplifier until the output meter
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readings of the four channels are alike. For
normal reproduction, the controls are not
changed, for any moving sound source will auto-
matically produce more or less output from any
one of the microphones, depending upon its
Proximity.

For trick sound effects, the controls on the
power amplifier are thrown into the input circuit
which provide for the distribution of sound from
any one microphone into any one, two, three or
four channels and their corresponding speakers.
The spectacular illusions of moving sounds which
can be crcated by this system, are far too numer-
ous to mention.

Now that we have a glimpse of what pro-
cedure to follow in order to provide perfect
artificially reproduced sound, it remains for the
sound technicians to change their technique in
order to recreate sound as it naturally occurs
in our own fourth dimensional (sound—Ed.)

world.

"LUXEMBOURG" EFFECT
IN RADIO

(Continued from page 467)

place only at night and that it occurs ounly
{(according to Dr. van der Pol) when the great
circle joining the desired station and the point
of observation passes the undesired or inter-
fering station at a distance not greater than
176 miles. In other words, the two stations
and the receiver must be in a straight line (to
a greater or less extent).

It has been found that the Luxembourg Effect
takes place continually, not only on the broad-
cast and long waves, but also on short-wave
transmissions.

As a means of arriving at some explanation
of the effect, the World Radio Research League,
a group of radio enthusiasts banded together
by World-Radio magazine, has solicited the aid
of radio listeners and experimenters all over
the world. It is requested that whenever the
background of an interfering station is heard
that is not transmitted on an adjacent channel,
a record of the date, time of listening, location
of the two stations, number of miles separating
the stations and the listening point and any
other interesting facts be recorded. RaADIO-CRAFT
readers may send in their records to this mag-
azine where the¥ will be coordinated and -for-
warded to the secretary of the above association
where they can be used to advantage.

Since these peculiar observations cannot be
justified by some of the most eminent author-
ities according to existing theories of radio
transmission, it seems logical to assume that
some important facts have been overlocked in
arriving at these theories, and it is difficult to
predict what far-reaching effects this will have
on our present methods of radioc communication.

ORSMA MEMBER'S
FORUM

(Continued from page 480)

W (AC) = (E x I x Power Factor).
W-Hra.=(E xIx Hrs.), (WxHra.).
KW=(ExI+ 1,000), (HP x0.746), (W =+ 1,000).
KW-Hrs=(E x I x Hrs =+ 1,000), W x Hre <+ 1,000).
Amp-Hre= (I xHrs), (E =+ R xHrs),
(W -+ E xHrs), (KWx1,000xE xHrs),
(VW5 RxHrs).
Coulomb (Q) = (I x Seconds).
Joule (J) = (E x I x Seconds), (W x Seconds),
- (12 x R x Seconds).
HP = (W <+ 748), (KW = 0.748), (Ex I = 748),
(KW x 1.341), (W x0.0013), (746 W).
Effic=(HPx746 - ExI), (HPx746 + W),
(Brake HP = Elec HP).
Input = (Output <+ Effic), (Output x Losaes).
Condensers in Series Cix Cs
or =CorR— a—
[o-F N0

Resistors in Parallel 1 1
a ¢
wC14C24C3, ete. or

R14R2+R3, ete.
HArRRY W. Krua.

Condensers in Parallel
or
Resistors in Series
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GENERATOR TYPE POWER
UNIT

(Continued from pege 479)

ing the starting torque, it serves to provide
better regulation of the genemotor under vary-
ing load conditions and acts as an input filter.

The filter circuit in the automobile type gene-
motor is interesting in that it is possible to
install all necessary condensers and inductors
within the housing, thus conserving a great
amount of space. One of the features of this
type of "B’ supply that makes the small filter
possible is the very low ripple voltage present,
before entering the filker. The measure of the
initial ripple voltage on a well-designed unit is
always considerably less than 1 per cent of the
total voltage, and it is at a frequency which re-
quires a small amount of inductance to provide
complete smoothing. To obtain this low ripple
voltage, it was necessary to take certain pre-
cautions in the original design, the most impor-
tant being to keep the speed reasonably slow
as well as to insure perfect commutation.

New Application

The majority of radio technicians have recom-
nized the small rotary generators operating
from a storage battery as a dependable *“B"
supply for auto-radio receivers, but, have failed
to consider the many other applications and sales
possibilities of this product. It is the purpose
of the following few paragraphs to call your
attention to the possibilities in this new field.

Recently there has been a growing demand
for replacement units as a substitute for vibra-
tor assemblies. A number of such units have
been developed to fit in the popular makes of
auto radio receivers. The accompanying photo
jllustrates the conversion of a genemotor in a
Ford auto radio. The ease of installation and
dependability should create considerable inter-
:tl with those engaged in the auto-radio service

eld.

Service Men located in or near rural sections
where A.C. power i3 not available, have found
the special “B” eliminators offered for sale to
be a valuable adjunct to the regular service en-
terprise. Models are available operating from
82-volt farm lighting systems or from a 6-volt
storage battery. Recently several of the storage
battery manufacturers have developed a long
life 2-volt cell to operate the 2 V. geries tubes
over long periods of time. A special genemotor
has been developed to work in conjunction with
this new 2-volt cell which should, under normal
use, provide the user approximately two months
“A” and “B"” service from a single recharge of
the battery.

One of the greatest problems of the customer
or installer of mobile P. A. equipment is that of
an economical and reliable "B supply. Most
systems require a relatively high consumption
from the battery in ratio to the power output
of the amplifier, or if the fan belt driven type
is used within the motor car, it requires the
engine to be continually running to provide the
necessary energy. The chief advantage of the
rotary type eliminator is that when used with
the properly designed amplifier the ratio of
power input to power output approaches the
highest efficiency that can be obtained in such
installations. In a forthcoming article we will
describe seversl efficient amplifier circuits to be
used in conjunction with the genemotor, as well
as furnishing data for converting existing A.C.
amplifiers 80 that they can be operated from
either A.C. power or storage batteries. A can-
vasg of the numerous sound truck users will
provide the Service Man with a large number
of prospects in this new field.

Numerocus special applications will become ap-
parent to the wide-awake dealer and Service
Man, once he has investigated the many possi-
bilities in the use of the genemotor. An inter-
esting incident describing one of the many ap-
plications was experienced recently upon visiting
the projection room of a small theatre. An ar-
ray of resistance elements were mounted on the
wall for the purpose of reducing the 110-volt
D.C. (the only current available) to the proper
voltage for the exciter lamps and the projection
machine. Nearly a kilowatt of energy was con-
sumed to provide the 50 watts necessary for
the filaments of the lamps. The operator was
astounded to learn that the D.C. could be re-
duced to the required voltage by the use of a
small converter weighing under 15 lbs., which
consumed less than 100 watts instead of the orig-
inal 1000 wafts.
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sese SGI\fE
Any and Every
$ervicing Problem

)

et e

ERVICE men and technicians who

have seen and used the precision
instruments in the Tnglett Master
Unit line pronounce them today’s
most advanced developments.
Triplett Interchangeable Master Units make
possible different combinations of testing
equipment to suit every servicing require-
ment . . . 00 matter how difficult or com-
plicated. These units may be used as fur-
nished, or, placed in convenient portable
cases that hold one, two, three or four
units.

Triplett Master Unit, No. 1208,

includes:

No. 1200 Volt-Obm-Milliammeter. DC
scale readings: 1/5 to 1,000 volts (2,000
ohms per volt)—20 microamperes to 250
milliamperes—0 to 3,000,000 ohms. AC
scale readings: 1 to 1,000 volts. Capacity
charts furnished. Dealer’s net pnce, unit
only $21,67

No. 1210 Tube Tester. Tests all tubes.
Contains the most efficient short check

- s

known. Analyzes each plate of multi-
plate tubes. Dealer’s net price, unit
only ..$20.

No. 1220 Unit Tester. Makes all series or
parallel meter connections to the set sock-
ets. Dealer's net price, unit only...$ 8.33

No. 1230 All-Wave Signal Generator. Fre-

uencies: 100 KC to 18 Moifacydes. Per-
ect attenuation, Modulated or unmodu-
lated. Dealers net price only............$15.33

No. 1205. Complete with above four units
in case, Dealer's net price.............. $71.33

YOUR JOBBER CAN SUPPLY YOU

TRIPLETT ELECTRICAL INSTRUMENT COMPANY
109 Main Street Blufton, Ohio

Mail Today For Details!

TRIPLETT ELECTRICAL INSTRUMENT COMPANY
109 Main Street, Bluftton, Onis

Gentlemen:

r'leatle send your latest literature on Triplett Instru-
ments.

Nzme
Address
City State.
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What to Listen for During January-
February

Broadcast Band

for FEBRUARY, 1935

with an asterisk are the ones which will be
heard most frequently in the central. or castern
States. All of these stations are being heard
more or less frequently on the Pacific coast.

Japanese Stations

(Continued from page 474) Wuve—

January and February usually are very good JOC('}al%-Z N:’M o k;.’:a;h 1‘1'{705 ll())o(')”(%
%_Q,au, Roebuck and Co., Lnonths for lgx-mg on the broadcast band, and Jggé-z (Pgs?\ n gg 103.3 16,000
e World's Largest Mail Order ring a peak reception in North America for ukui 99 300
Company (in the gRadio and Parts signals from all directions except Australia-New 38‘35(1;\ Tokushima 306 980 500
3 Zealand. The Australia-New Zealand signals are - b Ll 309 LA 500
business for almost 20 years) an- t thei ki it L 00 Kyoto 313 960 300
nounce for restricted distribution a Maropeir beak intensity during the month of  JOAG Nagasaki ot o Lo
Radio P, 4 Mar:ch. and often show considerable strength JOQK Niiguta 326 920 500
new Radio arts and Amateur during the latter part of February. April is JODK-2 Keijo 333 900 10.000
Equipment Catalog. often a good month for this type of reception JOAI&;“ Tokyo 345 870 10.600
al_so, whe!\ spring static on these frequencies ggﬂl}, &roslnma ggg 3358 %g%
24-HOUR SERVICE will pgl:imut S‘X-:r;:. :hedln:‘ber part of dF‘Ebru- JOCK-1% N,,pg?::r-: 370 810 10,000

ary will on the other hand show a very defirite JOGK* IKumamot i
Everything carried In stock—the decrease in the signal strength, and regularity OE{K* ndai ° ggg ;!7)8 }(0):%
broadest guarantee sver written— with which signals from Europe are received, JOPK Shizuoka 384 780 500
Complete satistaction or your mon-= and by the latter part of March these :tations gOBIl“" Osaka 400 750 10,000
ey refunded. have nearly vanished entirely with the exception Jg%l\\" Iﬁ"k*m :?; Zgg 1'%8
of Newfoundland, and Nova Scotia. JFBK T:icm:n 417 "120 1,000
Write today for catalog No. 83R61. We are very fortunate in being able to pre- JOJK Kanazawa 422 710 3:000
We will put your name on our mail- sent one of, the first authentic. and up-to-date JOKK*  Okayama 429 700 500
ing list and send you this big, new complete lists of Colombis S.W. stations direct JOVK Hakodate 44 680 500
ox , from Colombia. This list i JOLK_ ~ Fukuoka 441 680 500
catalog as soon as it is off the press : was compiled by Sr. Yy gy maihok s 670 0,000
(4 y Danicl Samper Ortega of Bogota, Colombia, and 065G A::‘h? :Wa 2;8 6’55 ! '300
reaches us through the courtesy of Mr. Robert JOUK Akitag 465 645 300
W;ber, of West McHenry, Illinois. JQAK Darien 465 645 500
here will soon be a new station at Me- JODG Hamamatsu 72 635 500
SEARS, ROEBUCK and CO. JEttaiihtaiet Uit v e Matb o sl o)1 < s 472 635 500
CHICAGO, JLL, article comes out and will operate on both Iong Jggll‘ 1* }V'Ia_t.sue 2320 gfg 10%
and short waves. On short waves it will use JOA!E—Z f:ﬂ;’o 508 590 10,000

6,930kc, but the long wavelength is mnot yet ‘
decided. When completed it will use 214kw, hut NOTES: JOAK-1 will be raised to 150,000 watts.

SERVICEMEN!

Step Ahead of the rank and file—

with *““CASE RECORDS
‘1 of BROADC
RECEIVER REPAIIIS"

® ADD 10,000 Hours te your

PHOFITS AWAY]

Your work is already done and
rewnhd for you in “"CASE

RECQRDS.'” Thiz  9x12”
. loose-leaf binder contains 1,500
alphabetically and mmlerlc-lly
artanted '"CASE RECORDS"

of lJCChgsFULL\ COM-

the first tests will be with only lkw. HJ1ABB
at Barranquilla is soon to inaugurate a long-
wave transmitter to work simultaneously with
the present short-wave transmitter.

Tuning in the Japs

Qur good friend and colleague, Captain Horace

will be at their best during this period. Those

JOGK wili be ralnd to 100,000 watis. JOBK-1 to 100.000
watts, and JOSK to 10,000 watts. The dally programs of
JOAK-1 are uenernll,v relayed by all J- stations excem.
.IOBI\. IODI\I JOAK-2, JFAK. JQAK, ete., of wh
BK. JODK-2, JFAK, TFBK and JQAK relay pnrtly
Jl)AI\ 1 whife JOAK-2 has Its own program, of st edu-
catlonal nature, 0o music ever helng tralummed. I
programs are often relayed by JOCK-2, JOBK-2, ete.
The J-statlons tran:mit the programs of JOAK-1 from
7:00 a.m. to 9:45 pm. J.C.T. (5:00 p.m. to 7:45 a.m.

ience! s & X o i
° ELIMINATE GUESS- L, Hall, sends us the following up-to-the-minute fé:i;f '.ln“::zl.':‘ ei??l‘ﬁ"ﬁh ’.ﬁ':“.‘.:‘&’nﬁ.'é" .’:‘"J:%’L; ‘I{'.‘if,nﬁ“ﬁ
m(l)ag. IN YOUR SERV. | list of Japanese broadcasting stations. This in- {.he year. TII-‘AK JFBI\; and JUAK lrinmmit one hour
i i i H ter than the lier statiol Jdue to the differcace In
DON'T puzzLe Youn | formation is very timely as the Japanese stations Jater tWar We othier sputfons due 10 the difieteace In thoe.

tlnnsat4.:5 a.m. E.8.T.

Radio-Craft's Foreign DX Calendar For January-February
EASTERN STANDARD T1ME

PLETED ICE JOuBS!

I CASE RECORD ftells all detajls for_satistactery | Jan. 6 Sun. 2:05-3:05 8. m. 0 ke. A) Buenos Airea, Argentina LR5
Far A PLEMENTED  GUANTERLY FREE for 1 6 Sun,  3:105:10n.m.  1,270ke 1,500W Santo Domingo, D HIX
year. 108 recelver makes . . . 3,000 models, 10 Thurs. 1:00-2:30a. m. 1,096ke. 0,000W  Madrid, Spain EAJ7

. the FASTEST Technlque known to the Profession) 12 Sat. 5:00-7:00 p. m. 6,120ke 45.02M New York City, N. Y. (8W) W2XE
16 Wed. 12:01-2:00a. m. 1.031ke 5,000\  Parede, Portugal CTIGL
First Supplement NOW READY! 20 Sun.  1:00-2:00a. m.  93%ke 100,000W  P. P., Paris, France
Send cash now and receive 1st Supplement with “CASE 22 Tues. 2:00-3:00n.m. 1,190ke 40,000W Buenos Aires, Argentina Ls2
RECORDS” and our DATA SHEET on "BUILDING | Febh. 3 Sun. 2:05-3:05 8. m. 830ke 25,000W  Buenos Aires, Argentina LR5
AN ANALYZER ADAPTER' also, 8 gved_ % 00-3: :3;8 a. m. gégllfc gg,%&: 'é‘oulousg. Fmrx‘e LR
. 1 un. :00-3:30 a. m, kC, , uenos Aires, Argentina 5
Refund on return of Manual within 10 days Woekly  Sat, 12:30-1:00 5. m. 918?'80(1)?(0- KDEA D C1at. Pittsbureh, D -
GAPITOL RADIO RESEARCH LABORATORIES, INC. 870ke u ittaburg a. X
'50; 21st Street, N.W., H. K. Bradferd, | Weekly Sun. 2:30-3:00 a. m. G40ke 50,000W KFI DX Club, Los Angeles, Calif. KFI
Washington, D.C. President {OTES: On LR5's Broadcast of February 10th & silver-mounted and engraved Maté Pot will be Elven to the

N
lucky DX-er sending in the best report on this broadeast to Radio Exceislor, LR3, liuenos Alres, Argentlna.

Colombian Short-Wave Broadcasters

WET AND DRY ILICTROLYTIC Call Location Freq.  Power  Slogan and Owner Hours. Eastern Std. Time
e HJ1ABB  Barranquilla 6,400 300W ''La Voz de Barranquilla” Daily, 5-10:00 p. m.
PAPER AND MICA CONDENSERS Apt. 715 Elias J. Pellet B Sun. at 5:00 a. m.
RICOGHI £ HJ1ABD Cartagenn. 6,100 50
SUPERIOR QU HJ1ABE Cartagena 6,100 15 Jose M. Fuentes Wed., 8-10:00 p. m
iWoatl Apt. 31 Mon. at 10:00 p. m. DX Trans
HJ1ABG  Barranquilla 6,000 100 La Voz de los Laboratorios
Jimeno G and Cia
HJ2ZABA  Tunja 8,150 500 Ecos de Boyaca Fri., 11:00 &, m.-1:00 p. m.
n Porn l]lt:i S:g\chetr C. ’Buels 'Hn(j)l(-). hut ;OI(?DO p-m
i e 11J2ABC ucuta 5900 50 0z de Cucuta aily, 8. m.- p. m
COMPACT TYPES Pomplllo Sanchez C. Daily, 6-9:00 p m
GUUCTA DR IS ] HISABD Bogota Colombia Broadcasting Daily 7-11:00
Apt. 509 Alfords Radio Mon,, Wed., b—7 :00 p. m.
HJ3ABE Bogota La Voz de Bo, Wed., Sat., 6—7:00 p. m.
HJ3ABF Apt. 317 G, Uribe & Ralael Moreno  Daily, 7-11:00 p. m
HJ3ABH Bogota . Wed., Sat., 6-7:00 p. m
UN IVERSAL Apt. 585 La Voz de la Victor Sun., 4-8:00 p. rn.
HIN Bogota Radic Nacional Daily, 6-11:00
H. F.d I. Ex. Sun. and olldavs
i-Fidelity HJ4ABB  Manizales Radio Manizales Tues., Fri., 7:30-10:00 p. m.
S'I 'd R d Apt. 175 Roberto Baena V. Sun., 2:30-5:00 p. m,
iveroil ecoras HJ4ABC  Pereira
A new, Improved type of cellulose-coated alu- . e Wed., Fri.. 7-11:00
tonal quality—Marvelousl HJ4ABE  Medellin Medellin Radio | Mon., ., Fri., 100 p. m.
;.I)alt':xur:‘l dlr:cx;ﬁwﬁl;l—m:esf bl.é,lmround leve'l' Apt 239 Arturo Alzate Giraldo Tues., Sat., 6:30-10:00 p. m.
vet attained—can be cut with usual sapphire HI5ABC Cal La Voz de Colombia Daily, 11:00 a. m.-Noon.
points xnd will play back with any non-metsllic c,ue 12 R. Angulo Tnes., Fri,, 8-10:00 p. m,
needle—For persondl recordings. program sudi- HISABD li La Vo: del Valle Daily, 7-10:00 p. m.
tions, air cherks and transcrintions. HRE Bogota Observatoric Nacional de Mon., Thurs., 6:00 p. m. Ex.

UNIVERSAL MIGROPHONE CO., Ltd.,
Inglewood, Calif., U.S.A.

424 Warren Lane,

San Bartolome. Rev. P

Simon Sarsola
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A MODERN PICTURE
OF BROADCASTING

(Continued from page 459)

power in wuatts is the astounding figure. Once
again, for comparative purposes, let us glance
at the table below, the figures representing the
aggregate power in watts of the network sta-
tions.

Year BC CBS Total Watts
1931 807,750 213 200 1,080,950
18932 891,200 476,950 1,368,150
1933 1,114,800 498,800 1,613,600
1934 810,100 515,900 2,126,000
(a3 of Nov, 1)

The total number of stations shown below,
represents the number of outstanding licenses
or construction permits issued by the Federal
Radio Commission as of January 1, 1934. Seven
other stations including three in Hawaii, two in
Porto Rico, and two in Alaska are also licensed
by the Federal Radio Commiasion.

There are 101 stations in the U.S.A. licensed
to use greater power before local sunset than
after. The table given below shows the amount
of wattage, in agrregate, of the National Broad-
casting Company's networks, the Columbia
Broadcasting System’s network, and a good com-
parison of the total wattage represented by the
balatice of the radio broadcasting stations in the
U.S., not affiliated with either of these network
organizations. The maximum power in the table
therefore is that used during the day, the mini-
mum power that used during the evening hours.

Per cent

Watls of Total
Power of NBC Snuom—Mulmum 1.139,250 61.2
inimum 1,106,800 81.0
Power of CBS Stltlom—Mnxlmum 491,550 26.4
r Minimum 478,800 28.4

Power of other T

Sntlum—)lulmum 282.185 124
Minimum 227,815 12.8

Source: Federal Radio Commission Report of
January 1, 1934, NBC and CBS figures do not
include their Canadian or Hawaiian affiliate sta-
tions in this table.

. Although the NBC and CBS networks are the

two important broadcasting networks in the

U.S.A., other networks are in existence: some

of them affiliate with either the NBC or CBS

networks on a part-time basis. The CBS and

NBC networks, as to number of stations. have

already been outlined. Following is a list of

other networks and the number of stations af-
filiated with these networks.

American Broadcasting System—18 Stations—
No other network affiliations. Inaugurated
October 14, 1934. {(Atlantic States.)

Don Lee Broadcaatmg System—12 Stations—
Affiliated CBS network. (Pacific Coast
States.)

League of Wisconsin Radio Stations, Ine.—9
Stations—Affiliated CBS network.

Mason-Dixon Radic Group——6 Stations—No
other network affiliations. (Southern States.)

Michigan Radioc Network—8 Stations—No
other network affiliations.

Mutual Broadcasting System—4 Stations—No
other network affiliations.

New England Network—5 Stations—Affiliated
NBC Network.

Northern California Broadcasting System—2
Stations—No other network affiliations.

Southern California Network—4 Stations—No
other network affiliations.

Southwest Network—11 Stations—CBS net-
work affiliations.

Yankee Network—11 Stations—CBS network
affiliations. (New England States.)

Two U. 8. broadcasting systems have Rone
out of existence in the past few years, one of
them recently. They are:

Amalgamated Broadcasting System—6 Stations.

Iowa Broadcasting Company—3 Stations.

The stations associated with these two net-
works are in operation either independently or
have affiliated themselves with other networks.

Network organizations pay huge annual tolls
to the various telephone companies for wire
chargea. From the only Dresent available fig-
ures one can readily understand just how high
this agZremate figure must be when all the
various networks are taken into consideration.
The annual wire tolls for the year 1931 were:
National Broadcasting Company—$2,799,916.71,
For the Columbia Broadeasting System—$1,964,-
655.68. A combined total of $4,764,572.39. With
the expansion of the network system of broad-
casting, the tolls may reach even higher peaks
in future yvears. It is practically impossible to
forecast the rate at which this expansion will
take place.

This progress is further emphasized by the
total investment of c¢apital required by the
broadcasters. This investment reached the
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RADIO CITY
TESTERS and
ANALYZERS

Do More—Cost Less

UALITY is important in testing
equipment. Accuracy is essential.
Adaptability for all present and future
needs is valuable. Convenience and

TUBE

good looks are desirable. But hkigh MODEL

price isn't necessary. 304 TESTER
The new Radio City “DEPENDABLE”  The only tube tester show- 5}'9-95
Testers and Analyzers provide all of it Iglasegbo el B
those features at the lowest cost. And  caror. “Good-Bad’’ meter. $15 65
their reputation with service men and Tests all today's tubes and -

provides for 50% increase. LU
One-button operation.

Etched metal panel. Leath-

dealers is unsurpassed. Complete units,
ready to operate, or money-saving kits.
erette case. Counter and

Write Dept. RC-2 for 1935 Catalog. portable models.

RADIO CITY PRODUCTS CO.
28-30 West Broadway, New York City

501

FRANKLIN
TRANSFORMERS
“Most Sock Per Dollar”’

GENERAL REPLACEMENT

Years of eleenence dating back to the early days of separate A & B
power supplies are incorporated in present Franklin units designed for
every purpose.

SOUND

Public address transformers to match hundreds
of impedance combinations. Catalogue con-
tains large number of circuit diagrams includ-
ing Class A Prime.

AMATEUR

A complete line for filament, grid or plate
supply, chokes, Class B modulation, etc. Illustration shows one pe.
Share your transformer problems with Boyd Phelps W2BP-W9BP in
charge of this department.

WRITE FOR CATALOGUES, GIVING YOUR JOBBERS NAME
No. 51 General Replacement No. 70 Sound No. 52-C Amateur

FRANKLIN TRANSFORMER MFG. CO.
€607 22nd Avenue, N. E. Minneapolis, Minn.

GOOD NEWS

ABOUT THE NEW 1935
OFFICIAL RADIO SERVICE MANUAL

The 1935 OFFICIAL RADIO SERVICE MANUAL is now
ready for delivery. Turn to the announcement on page 506
of this issue, and read full particulars about this excellent
book.

Plezse Say That You Saw It in RaDp1IO-CRAFT
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SAVING
VALUES

Filled with Latest Design Portabls. Mobile lﬁ Rack and Panel.
Public Address Amplifiers. Bhort-Wava and All.Wave Reocivers
and Converters. Inter-Office Call S; . Test Equipment. Re-
Dlusemeant Parta, Kite, Tubea, and er ies—All Bt unbeat.
sbie Rock Bottom Prices!

WE_ ARE HEADQUARTERS FOR
PUBLIC ADDRESS SYSTEMS
Buy Direct from the Manufac-
turer and Pay Only One Profit
COAST TO COAST RADIO CORP.
133-K W.17¢h 8t.,, New York,N.Y.

b
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amount of $25,000,000* in 1931. In 1933 that
amount had been increased to $30,000,000°, a
jump of $5,000,000 during the peak of the de-
pression.

The broadeasting industry has never been
marking time. During 1931 and 193233, the
National Broadcasting Company had planned
and comstructed the most modern broadcasting
studic plant in the world, in Radio City, and
the recent increase of power at station WLW
from 50.000 watts to 500,000 watts is the result
of many long months of experimenting at a
tremendous expense.

The radio advertiser has been the one grest
factor in all this expansion, as his use of the
radic has been the source of revenue by which
the broadcaster could continue operations. They
have spent, according to National Advertising
Record, $33,842.485 in the first ten months of
1934 on National Networks in the U.S. alone.
Yet the listener is not overburdened with adver-
tising material as an average. In fact, the ad-
vertising material has become less in volume
than ever, though the commercial programs have
been on the increase. No better illustration of
this point ¢can be found than in H. 8. Hetlinger’s
“A Decade of Radio Advertising,” where he
states :

Year Daytime Night time
1931 2 min, 35 see. 2 min. 39 see.
1832 2 min, 28 sec. 2 min, 39 sec.

THE MODEL 22 TESTER

The greatest value possible for the s 15
money. Beautiful Quartered 23
ease, veri-chrome lettered bakehte

panel, 34”7 D’Arsonval type meter

2% accuracy. Tests all present-day tubes with
ample provisions for the future types. Neon
leakage and short test of all tube elements. Di-
rect reading. Provisions for resistance and con-
denser test,

WRITE FOR CIRCULAR ON OUR NEW COMBINA-
TION UNIT. Tube tester and volt-chm-meter. A complete
ele.:lrc cabrca dio IEET"E|R° &u'm‘t‘ l‘lr.' one u.n t, $34.90.

AL TYPES and kinds of ROTARV SWITCHES. Our
ulletins describe sll the above units. Mailed on

mnm.
& L ELECTRIC COMPANY
536 MADISON AVE. Dent. 15-R MEMPHIS, TENM

KenRad

Radio Tubes

DEPENDABLE LONG LIFE

Ken-Rad Radio Tubes are made .
to give clear, dependable recep-
tion. They satisfy customers and
build good will for dealers. Write
for full information.

THE KEN-RAD CORP,, Inc., Owenisboro, Ky.
Division of The Ken-Rod Tube and Lamp Corp,
Also Mfrs. of Ken-Rad Incandescent Electric Lamps

et the finest

RESISTORS
SUPPRESSORS
CONDEMSERS

*McGraw Hill Co., '"Electronics.’’

These figures represent the actual time of com-
mercial material on a sponsored program of 30
minutes in length, and are compiled from an
average of 76 programs annually chosen at ran-
dom from CBS and NBC network files.

For the sake of better illustration of what
the advertiser pays to broadcest a one-hour pro-
gram over the several networks with headquart-
era in the East, a tabulation of the gross rate
between the hours of 6 P.m. te 11 p.m. has been
prepared. This tabulation is as of October 1,
1934. 0

National Broadcasting Company

Co-;i ‘to Coast Red Network (64 outlets without

$14,120.00

Key Station—WEAF—only 900,00
Coast to Coast Blue Netwotk {81 outlets without

WLW) 13,520.00

Key Station—WIZ—only ......... P P—— 900.00

‘These ﬂlurfl do not include chlrzel for ulent or pro-
gram materia

Columbia Broadcasting Sysfem
Coast to Coast CBS Network (88 Citles)........$15.775.00
Key Station—WABC—only 950.

These figures do not includa any chlrnl !or talent or
program material.

American Broadcasting System, Inc.

(!ntulurmd October 14, 1934)

Basic Natwari_. 32,

Optional Bervice... 280,00
SE—A LX)

The program builders have not neglected to
keep pace with other phases of the broadeasting
industry. Their efforts have been largely guided
by the audience response. This audience re-
sponse, mostly in the matter of mail, varies from
year to year, but 1834 has Produced a noti
increase in volume. In 1932 the networks re-
ceived 4,771,000 communications, and in 1933
this had dropped to 8,175,000. However, for the
first ten months in 1934, 4,235,106 communica-
tions have been received as compared to 2,686,
597 for the January-October period of 1933.

Of all the programs broadeast by the major
networks, an average of 85 to 90 per cent annu-
ally, are from the studios of the broadcasting
companies, and the remainder represents the
portion of programs originating at points out-
side of studios.

Personal contact with the listener i3 now the
aim of the majority of the broadcasters, Much
of this has been accomplished by direct sur-
veys through representatives of the broadcasting
companies, either by direct contact or via the
telephone. Studio audiences are closely tested
for their reactions to every type of program.
The ever-increasing figures of radic-owning
families surely shows how well the program
builders are meeting the listeners demands, as
erratic and varied these demands and require-
ments may be.

There has been an increase in the dramatic
type of programs as well as the sponsored mu-
sical programs of z classical nature during the
past year. There is also s present trend toward
longer unit programs, best ijllustrated by the
fact that on the national networks of NBC there
are now 16 weekly programs of one hour dura-

17 Stations

tion.

Pleage Say That You Saw It in RADIO-CRAFT
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Many Auto-Radios

Installed Last Summer

Now Need Servicing!

Auto-radios installed during the past
six months usually need some minor
adjustment—new tubes, new suppres-
80rs or other parts. Perhaps the job
will even be more difficult—then you'll
find how needy the Auto-Radio Serv-
ice Manual is to repair the job quickly.
$ 50

LIST

193%

- Official

Auto-Racio |

Service M Manual

'_.,-.-.u.l afy

To everyone who now purchases the OFFICIAL
AUTO-RADIO SERVILE MANUAL _this big

|  48-page Supplement is issued FREE. Pncucnllr
atl of the latest sels, together with servicing in-
I formation will be found in these new PaRes. The
new Supplement does nat Increase the cost of the
book to You, but gives you sn Auto-Radie Bervice
iMmual that iy rum up-to-the-minute with serv-
co notes.

Good Money in Servicing Auto-Radios

If sou are overloocking servicing auto radios, you're
missing & great dest of business. The auto-radio
business had fts greatest boom last summer when
thousandt of sets were sold. By now mani
these same seti require servicing and with hun
dreds of them right in your own community, you
¢an bulld up & good auto-radio servicing business.
In a short time you can easily add 25% profit or
more to your regular servicing business.

List of sets covered in the Manual

Acme Radlo Mfs. Co. P. B, Mallory & Co.
Allied Radio Corp. Melborn Radlo Mfg. Co.
Atwater Kent Mfg. Co. Montgomery Ward & Co
Audlola Radio Co. ‘htl Co., Ine

Autocrat Iadio Company oblitt-Sparks Ind Ine,
Automatic Radio an CoPhllco Radlo & Tel. Corp.
Carter Genemotor Corp,  Plerce-Alro, Inc.

Century Radio Prods. Co. Premier Electric Co.
Chevrolet Motor Cempany Radio Chulil- Inc.
Consolldated Industries, RCA-YVictor Co., Inc.

Lta, Sentinel Radio Corp.
Crosley Radio Corp. Splrkl Withington Corp.
Delco Appliance Corp. Stewart Radio & Tel. Cotp
Detrola Radio Corp. Stewart-Warner Corp.
Emerson Electric Mfg. Co. s‘iﬂ?‘”‘é" Carlson Tel.

(4

Fada Radie & Elec. Corp.

Federated Purchaser, Inc. Tr-mfnrmnr Corp. of Am.
Ford-Majestic “nited Amer. Bosch Corp.
Franklin Radlo Corp. United_ Motors Service
Galvin Mfg. Corp. U. S. Radio & Tel. Corp.
General Electric Co. Utah Radio Prods. Co,
General Motors Corp. Wells-Gardner Company

A. H. Grebe & Co. Wholesale Radio Serv. Co,
Grigsby-Grunow Co.

Rudolph Wurlitzer Mfg.
Chas. Hoodwin Company Co.
Tnternational Radio Corp. Zenith Radio Corp.

Over 200 Pages
Over 500 lllustrations
9 x 12 Inches
Flexible, Loose-Leaf Cover

GERNSBACK PUBLIGATIONS,VING. RC-2-35

99 Hudson Street, New York, N,

Enclosed you will find my remittance of §2.5

which please send me One Copy of the Ol-‘l-‘l(,h\L
AUTO-RADIO SERVICE MAI\UAL with FREE 48-
page Supplement. Send remittance in check or money
order. Resister letter 1f it contsins cash or currency.
WE PAY POSTAGE.

Name

Address

City State

MAIL THIS COUPON TODAY!

o)
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12 BOOKS TO HELP
YOU LEARN MORE

asour RADIO

P,

eS8 o
(JKV"’“’":‘ I]lu?‘trlud at _the | i

THE RADIO-CRAFT LIBRARY SERIES—s most
comDPlate and authentic set of volumes—treats in-
dividusily. important divislons of radio. Each book
has been desined to give you the opportunity to learn
one of more branches of radio. The authors of the
books are well-known to everyone. Each is an expert
radio man; an authority on the subject—each is tlor-
ourhly familiar with the field which he represents.

All Books Uniform
The volumes in the RADIO-CRAFT LIBRARY
SERIES are all uniform. 68 x 9 inches. Each book
containg on an averare of 50 to 120 ilustrations. The
books are printed on an excellent grade of paper
which makes the type easy reading.

Here Are the Series:
Book No. |
RADIO SET ANALYZERS
And How to Use Them By L. VAN DER MEL
Book No. 2
MODERN YACUUM TUBES
And How They Work By ROBERT HERTZIBERG

Baok No, 3
THE SUPERHETERODYNE BOOK
All About Superheterodynes By CLYDE FITCH

Book No. 4
MODERN RADIO HOOK-UPS
The Best Radio Cireuits By R. D. WASHBURNE

Book No, §
HOW TO BECOME A RADIO
SERVICE MAN
By LOUIS MARTIN

Book No. 6
BRINGING ELECTRIC SETS
UP TO DATE
By CLIFFORD E. DENTON
Book No. 7
RADIO KINKS AND WRINKLES
For Servico Men and Experimenters
By C. W. PALMER
Book No. 8
RADIO QUESTIONS AND ANSWERS
B8y R. D. WASHBURNE

Book Ne. 9
AUTOMOBILE RADIO AND SERVICING
By LOUIS MARTIN

Book No. 10
HOME RECORDING AND ALL
ABOUTIT
By GEORGE J. SALIBA

Book No. f1
POINT-TO-POINT RESISTANCE
MEASUREMENTS
By CLIFFORD E. DENTON

Baok Ne. 12
PUBLIC ADDRESS INSTALLATION
AND SERVICE
By I. T. BERNSLEY

BIG DISCOUNT OFFERED

When Five (5) Books or More

Your Re‘nittance

GERNSBACK PUBLICATIONS, INC.
99 Hudson Street, New York, N. Y,

MAIL THIS COUPON TODAY!

SeaalaNENaNNARARRRRRRRARNRNRRE

‘asssandansansa

GERNSBACK PUBLICATIONS. INC.
89 Hudson Street, New York, N. Y.

I have circled betow the numbers of books in the
RADIO-CRAFT LIBRARY SERIES which you are
to send me. ahd nave deducted 20% for ordering
five (5) books or snore. 1 have included my remit-
tance in full, at the price of 50c each, when less
than five books are ordered.

he amount of my remittance 1S........cceceecmone
(stamDs. checks or money orders accepted). Circle
numbers wanted:

1 2 8 ¢4 5 6 7 8 9 10 1 12
Name ...
Address
Glty State...cm e
ANl b are sent P ge prepald
RC-235

Are Ordered, Deduct 209% from |
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With the annual variation of audience re-
sponse comes an equal variation of what that
audience wishes to hear. These desires and re-
quests change the percentage of time allotted
to the different types of programs, and although
sometimes these changes are very slight from
one year to another, they do denote the careful
attention to these requests by the program direc-
tors. Following is a list of program typDes and
the percentage of time allotted to each on a
national network.
years, the reader may easily note the variation,
in the majority of cases entirely due to the au-
dience reaction.
Progtam

-3
w
[

H )
‘e
~

-

1033 Sept. 1934
68.6%

t 1 D!
Music ... 8.3% 72.0% 8.6
Literature 9.8 10.8 11.8
Lectures .. 8.9 5.7 6.5
QOuistanding 3.1 1.3 3.2
Current News. 1.0 g 1.4
Women's LT -8 7
Children’s 2.8 2.9 2.1
Physical Trainlng. 2.3 2.2 1.7
1teligion . 1.8 1.6 1.5
Renorts ... .6 .1 .1
* Noveltles - 3.7 21 24
100.0% 100.0% 100.0%

In order that the broadcasters may be thor-
oughly acquainted with the reactions of the gen-
eral public, extensive campaigns are being in-
augurated so that as much data may be aceumu-
lated as possible, Early in this year, 1934, as
an illustration of this fact, the National Broad-
casting Compeny investigated the existing use
of radio receivers in daytime as compared with
evening hours. As the plans were formulated,
it was evident that such a survey would un-
cover many other facts about radio-families
which would aid in the fututre formation of
programz more in keeping with the desires of
the listeners. In order that you may understand
how thoroughly a survey of this nature is con-
ducted, and the time and labor necessary in ob-
taining the desired information, there will be
45,216 figures in the final statistical material,
out of a necessary 10,000,000 tally marks made
by a staff of sixty-three people working a total
of 1,189,000 man-hotrs.
viewerS obtained 727,031 half hour unit-inter-
views in 209 cities throughout the United States.
Of these, 94,087 were by telephone, and 632,944
were obtained from weekly schedules, kept un-
der supervision, of 38,043 housewives for 208
half-hour Deriods each. A terriffic amount of
work and tabulation—in order that the indus-
try may further develop and bring to Yyou,
through your radio, what you like,

Employment in the broadeasting industry dur-
ing 1933 reached a total of *99,000 employes at
the peak of the seasonal employment period. The
industry paid these employes a total of *$114,-
000,000 during that year. Although there are no
direct figures available, the trend during this
year, 1934, is very definitely upward, and all in-
dications seem to point to higher employment
during the first ten months of this year as com-
pared to the same period of 1933.

The general trend in regard to power of broad-
casting stations seems to be towards higher
power, as indicated by a number of regional sta-
tions increasing their power from 1,000 watts
to 5,000 watts daytime. The general feeling is
that the same increases will eventually be grant-
ed for night time purposes. Since the inception
of the Federal Communications Commission,
which has replaced the Federal Radic Commis-
sion, in part, a feeling of general optimism has
pervaded the industry. Every cooperation is be-
ing given the new commission by the broad-
casters, in order that a complete understanding
of the problems confronting the broadecasters
may guide any legislation contemplated by the
commission through the regular channels.

No one can readily predict what the next few
years will bring forth in the broadecasting in-
dustry, but if the past few years are any indi-
cation, the developments, improvements, and
probable program innovations, will truly be
startling enough to those of us who are all too
prone to take this industry as “something for
granted.”

*McGraw Hill Co.: “Electronies.”

o
RADIO-CRAFT INDEX

By Subjects, Issues and Authors, the July
1929 to June 1932 issues of RADIO-Craft are
indexed and cross-indexed, in a publication you

may obtain for only 25¢ (stamps or cash). Write
to us for this' valuable 24 page reference: its use
will save you time and money! .

Covering a period of three |

A total of 886 inter-.

|
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FlaSh Grumow,

Sparton, Zenith, Motorola,
etc., approve the Model OC

R.F. Signal Generator for servic-
ing ALL-WAVE Sets

The service engineers of these
leading set manufacturers have
B} unanimously approved the
CLOUGH-BRENGLE Model OC
I R.F. Signal Generator as being
the finest instrument for servic-
ing their new ALL-WAVE re-
ceivers.
Here are some of the outstanding features of
the Model OC that have brought it this un-
equalled recognition: 60 k.c. to 830 m.c. con-
tinucusly variable fundamental wave output;
each inatrument hand calibrated to accuracy
within % of 1% over entire range; three tube
electron coupled circuit; A.C.-D.C. line opera-

tion eliminates batteries. Write

for complete description. Com- s 94
plete with tubes, e
Net, only. .

Get These Manufacturers’ Reports!

The CLOUGH-BRENGLE Co.
1130 W. Austin Ave. = Chicago, U. S. A.

Send me actusl reproductions of reports on tests of
the Model OC made by leading set manufacturers
and descriptive literature; also bulletins on instru-
ments checked below.

O Model U E Veit-Ohm-Milllammeter

O Model U C Vacuum Tube Voltmeter

0 Model U B Audlo Osciltator

O Cathode Ray Servicing Insts.

l Name

I Address ..

When writing to advertisers, please say you
saw it in RADIO-CRAFT.

: Experimenters
= Paper - Mica

auppliers.

st
Use a C-D the next tima.
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Dealers!  Servicemen!

We repeat our "#et-acquainted’’ offer of last month due
to the encouraglny response frow the readers of Radio-
Craft wishing to save money on

D RADIO TUBES

Pioneers in tube developments gince 1924

Listed Lelow are jncluded meny popular types of tubes
for short-wave use. ALL TUURE] ARE GUAR. \\T]:.L'D
YUR A PERIOD OF SIX MONTHS.
Net Net Net | Net
Type DPrice| Type DPrice) Type Price| Type Price
0tA  § .2 38 $ .50 77 § 54| 2A3 $ .50
T L -1 B 1
2 o K § 32| 247 .60
22 68! 42 .54 281 1.13} 27 .68
24 S0 43 .57| 82 Al gAT 60
26 29| 45 33| 33 30| gn7 53
27 32| 47 .58 84 59/ gag '50
30 .36 8 1.35| X989 45| eng 50
31 .36 | 250 (.43 Vo9 56 2 .72
32 63| 55 -50| 866 3.26) 807 24
a3 63| 56 33| 485 .65 373 :
34 68| 57 50| 132 .74 1223 -50
35 50| 58 50| 1828 24 2075 72
36 S0 T1A .32| 183 74 Type 1-V .50
37 3! 75 .50 2A3 0! "BG .13
If your Jjobber cannct flll Your order prnmnm'. send it
direct to us for Immediate shipment,
No order for less than $3.00 can be accepted. Send 23%

deposit. balance C.0.D. All tube prices shown are
net—and orders are F.0.B. factory. IF FIFTY
TUBES OR MORE ARE ORDERED, ORDERS
ARE SHIPPED PREPAID
SPEED RAD'O conp 22-14 40th Avenue

- l.ong llllnd cny nN.Y,

s, Large U, ite for ) OMert

WHEN CHOOSING
A RADIO SCHOOL

RCA Instltutes. with its repu-
tation establlshed by 25 years
service. 13 an institution recox-
nized as an important factor
in the ridie industry.

Whether elementary radio prin-
ciples or advanced subjects
sound sptlications or prartieal
radlo engincering. Insti-
tutes is prepared to rive you
the instruction You need.

RESIDENT SCHOOLS NEW YORK AND CHICAGO
with modern standard equipment

EXTENSION COURSES FOR MOME STUDY
under convenient ‘‘no obligation’’ plan

Iiustrated Catalog on Request.
Dept.

R.C. A.INSTITUTES, Inc. /"

75 Varick 8L, New York—1154 Merchandise Mari, Chicago

RADIO-CRAFT

MAKE YOUR OWN CUR-
RENT MULTIPLIERS

{Continued from page 477)

troducing the least effect on the current circuit,
This shunt resistance is limited, of course in
proper proportion, to that resistance contained
in the meter. For example—if a meter is re-
constructed 8o that it requires only one-half the
former current for full scale deflection, the ef-
fect will be {(concerning the necessary shunt
resiastance) that of reducing the internal resist-
ance of the meter by one half. The shunt
resistance could then be lowered accordingly.
This is a very vital point to be considered as
present-day radio circuits and tubes. may use
a very low voltage on one or more of the tube
elements.

Switches

Of course, the most accurate shunt heokup is
one having no switches in the cireuit, but this
does not suit our present-day requirements which
call for the measurement of a few microamperes
up to twenty or thirty amperes. This must be
accomplished by the use of switches. and it be-
comes a case of '‘mame your poison.”

Single or multiple shunt circuit arrangements
using bi-polar switches (one having two in-
dividual moving arms and several contaet posi-
tions) as shown in Fig. 1 are recommended as
having the most desired features—quick saction
with fine accuracy.

Switches in series with shunts usually are not
practical ; the action of the switch arms must
wipe and clean the joint in making and break-
ing single-pole switches. The reason for this
is that the introduction of any amount of switch
contact resistance in series with the shunt will
seriously effect the value of this unit. The per-
centage of error depends on the ochmic value of
the shunt. Taking arbitrarily a 100 ma. shunt
for a 60 M. V. meter, its resistance is .606 ohms.

Now adding a possible switch contact resist-
ance of one tenth ochm (0.10) gives us a result-
ant total of .606 ohms, an approximate error
of 10 per cent. Good switches with wiping,
silver contacts and arms used with shunts whose
values do not run into amperes will make a very
simple and inexpensive arrangement with a

WALCO'’S s o u N D

RECORDING INSTRUMENTS

Servicemen—Dealcrs—Technicians
Write for our latest catalog on Homo Recording

APharatus.
F R E No ohligations, Consult us about P. A,
and Home Recording Installations.
ELECTRICAL LABDRATORIES Cco.. llle.
14t East 25th St. ew York, N. Y.

RUN YOUR A.C RADIOQ

by DIRECT CURRENT

O LEPT SmnL?

Operates AC Radlos, am-
pllfiers, transmitters, elc.
from §-32 or 110 DC.
Sent on trial.

KATO ENGINEERING €O.
Mankate, Minn.,
Light plants $9.00.

AC generators $16.00.

SILVERED, ETCHED
METAL DIALS

Threo types for models 301-88-321-54 and 199
BUY THROUGH YOUR DEALER
New Catalogue No. 7 just for a post card
D. L. VAN Leuven, 410 E. 15th St., New York, N.Y.

CRYSTAL
MICROPHONES

“SHURE"

NOW AVAILABLE AT YOUR JOBBER
[Licensed Undes Brush Development Co. Palents)
SHURE BROTHERS COMPANY

icrophone Headquarters
215 W. HURON ST.

CHICAGO, U.S.A.

Patronize RAD10-CrAFT advertisers
for merchandise of value,

I ble degree of accuracy. In using single-
pole rotary switches in series with the shunt,
be sure they are of the shorting type as there
must not be an open break in traversing from
one contact to another, otherwise that inevitable
“human error” will effect your meter sooner or
later. As noted in Fig. A, the contacts are
spaced an appreciable distance from the con-
necting lugs, keeping away heat, soldering flux,
etc. A good rule is to never let rosin flux get
on switch contacts as it is nearly impossible to
tell when it is all removed, with the exception
that you will find your readings to be incorrect,
and the meter needle erratic.

Fig. B

The rear view of the meter with its aseciated

current multipliers and selector switch,

i
'
!
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A MAGAZINE WHICH NEEDS
NO INTRODUCTION
TO SHORT-WAVE FANS

SHORT WAVE CRAFT

Tids poputar monthly magszlne, SUORT WAVE CRAFT,
contains everythlng you want to know about Short Waves,

The wondera of world-wiide short-wave reception ars
clearly deseribed and Hlustrated. Latest pnutlrnl infor-
matlon for rudio fans, experimenters and “‘hams’ will he
found. Tells You how to bulld slort-wave receivers and
tronsimltters; construct scts of one and two tuhes or as
many ux seven, eirht or more. Tells hest forcifn statlons
to tog amd when to tune them—Iinciutles newest and best
clrcuits of the time. SHORT WAVE CRAFT 3 edited
by Hugo Gernshack.

NEW FEATURE RECENTLY ADDED—To tha short
wave fan who has loptied and obtained verification of the
fargest number of short-wawve stations from all over the
world during one month, wiil be awarded a magnificent
4° silver trophy. o

Special This Month Only!

For the month of Januwry only. we offer renders of this
magazine the onnortunll{ 1o read radlo's greatest short-
wave magazine at a soecial saving. The regutnr subserip-
thon price (s $2.50 per vear. You can now get SHORT
WAVE CRAFT for the next

8 MONTHS FOR $1.00

4-Color Cover
Over 200 illustrations
9x12 inches in size

A 4

2 5(3 The Copy

ON ALL
NEWSSTANDS

Send remittance by check, moncy
order or U. S. Postoge Stamps.
Register lctter if it contains cash or currency.

SHORT WAVE CRAFT

99R Hudson St. New York, N. Y.

There’s plenty of SERVICING
MATERIAL in the 1934 Manuai!

Radio Service Men and others engaged in
various branches of radio know the importance
of the GERNSBACK Manuals, and how much
they depend on them for reliable information.
Whether for public address work, receiver dia-
grams or tube information. the material needed
is certain to be found in one of the volumes of
the OFFICIAL RADIO SERVICE MANUAL.

Contents of the 1934 Manual in Brief

Dtagrams and service notes, more complete than ever he-
fore In any manual. Voltage readings for practically all
sets. a8 an ald {n checking tubes and wiring. All values
of LF. transformers used in superheterodynes, with the
manufacturers” own surgestions as to correct balancing.
A complete compllstion of radio tube data. covering both
old and new types. A complete lst of American broadeast '
stations with thelr frequenctes in kilocycles: extremely
useful in rallbratlng test osrillators and receivers. ¥res
question and answer service. No theory: only gervice in-
formation ln quickly saervessible form. A handy. essily-
consulted master index making It easy to find almost any-
thing pertalning 1o service problems. instantly. Thia in-
dex includes nll the diagrans published in all the pre-
vious GERNSBACK manuals, as well as the 1934 dia-
grams. A big convenience and time saver.

400 PAGES
Over 2,000 lllustrations
9 x 12 Inches
Flexible Looseleaf Leatherette Cover
Send remittance of $3.50 by check, money
order or unused U S. Postage Stamps. Register

letter if it contains cash or stamps. MANUAL
SENT POSTAGI-" PREPAID.

GERNSBACK PUBLICATIONS, .Inc.
99 Hudson Street, New York, N. Y,
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Low Resistance Ranges

The conventional resistance Measurement
range for a 1 milliamp. meter is generally ac-
cepted to be 0 to 100,000 ochms using a 4% volt
battery in series with 8 4,000-ohm fixed resistor.
a 1,000-0ohm variable and the meter, the purpose
of 1,000-ohm resistor being tc compensate for
any variation in the battery voltage. By the
use of a 10 ma. shunt properly connected to
the meter, a range of 0 to 10,000 ohms will be
obtained, The status of the meter now being
10 ma. or otherwise 100 ohms per volt, and
having a 4% volt battery. the series adjustable
resistor of 1,000 ohms will amply take care of
an adjustment for 460 ohms, The same action
by using a 100 ma. shunt with a resultant
range of 0 to 1,000 ohms is obtainable with the
variable resistor cut to 45 ohms. Fig. 1 shows
just such a hookup as explained above including
the means for cutting out the 4,000-ohm resistor
when using the 10 and 100 ma. shunt. A 1 meg.
range can be had by using a 46-volt midget
battery, 40,000-ohm fixed and 10,000-chm vari-
able, all in series with the meter but using a
separate terminal post. This latter aet-up
makes a good insulation test, in fact it will be
so good that you will hardly be able to get near
the test leads before you will note considerable
antics displayed by the meter hand.

ki -
UNIVERSAL OUTPUT
and INPUT _Audio
TRANSFORMERS

MULTI.TAP OUTPUT

The Universal primary and the tapped secondary,
from 2 to 30 olins in 2 olun stens, makes it possible
to feed practically any straight or pushi-puil output
stage to any dynamic speaker.

UNIVERSAL INPUT AUDIO

can effclently feed any straight or push-pull audle
stage on elther A.C. or D.C. sets.
Universal—Physlcally may be mounted on end or
side. Slots in base allow wide runke of aduptability
without redrilling panel. Overatl dimensions: 2°x
2%"x1 8" Mtg. Centers: 1%47x%” to 10/16” or
1%4%%" to 1%”.
Service Enpineers shouki always have ene or more
' of each in their emergency stock.

No. 1337

The above are tynleal of the GENERAL proup of power—audio—Input-—filament—line—mike—unmateur—class
“R** trunsformers, chokes, auto-radio ''13'* units and vlbralors. The hiost vomprehensive line of repiacement
units from onhe manufacturing source of supply—service engineers® every need.

All GENERAL transformers ave of high test sillvon steel, all colls are hlgh vacuum Impregnated, removieg all
molsture, and_assurtng permanent depandable performance under any climatic couditlons.

GENERAL QUALITY ‘assures set-owner satlsfuction and dealer Profit.

No. 3205

MAIL THIS TODAY
General Transformer Corporation,
504 S, Throop St., Chicago, Il
Send me without charge a copy of ‘‘Multi-Tap™
Guide with name of nearest distributor.

y “Multi-

forthe Askingp 25

, Guide,

2114 models of radios which you can im-

mediately service with one of only five
(5) “Multi-Tap” Power Transformers.

Genera! Transformer Corporation
5§04 §, Throop St, Chicaga, Il

A Current Supply

Continuing with the cireuit, Fig. 1, using
shunts for low ranges you should readily per-
ceive that in using the 10 ma. as well as the
hundred ma. shunt in ohmmeter form, you have
a variable current supply from zero-to 100 ma.,
controlled by the 1,000-ohm variable resistor.
(zero adjustor). This is very handy for many
purposes, such as furnishing current for testing
other meters in series or determining the milli-
volt drops or internal resistance, the sensitivity
of relays and for many other purposes.

In explaining the following method of test-
ing for internal resistance, consider that
only 1 milliampere meters are being used, ex-
cepting the above mentioned power supply unit.
Access to a meter having a 50 M. V. drop
must be obtained in case the reader or his
{riends do not have one handy.

PORTAMP—a new sensation in Portable
Power Amplifiers. designed by skillful en-
gineers of LEOTONE Laboratories. This fine Dort-
able P. A. System dellvers the °‘‘punch™’ requlred
for oneration in auditoriums and outdoor advertising
work . . , always elear audlble reproduction.

1t features a 77 tube in the first stage which fecds

Scale Shunt-Comparison

This meter should be new or nearly so, Old
instruments are apt to be slightly out, especially
along the center of the scale, due to dull or
worn pivots, ete, This meter we will designate
as the standard, and the meter to calibrated or
tested to be called the unknown. Connect both
the standard and the unknown meters in parallel,
positive to positive and negative to negative.
Set the power supply to the 10 ma. position.
Short the ohm circuit test leads and adjust the
1,000-ohm variable until the power supply meter
reads 2 ma. Now make contact with the test
leads to the unknown meter terminal posts and
again adjust the 1,000-chm variable at the power
supply until the unknown meter reads full scale.
The reading obtained on the standard (using
0-50 scale) will be the correct milli-volt drop of
the unknown meter.

Scale Series-Comparison

As previously explained, any change in the
current consumption of the meter affects the
milli-volt drop. Before any reasonable calcula-
tion to determine the internal resistance of a
meter can be obtained the current at full scale
must be known. To find this connect the stand-
ard and the unknown in series, negative ter-
minals to positive and etc., and adjust the cur.
rent supply until full scale reading is obtained
on one of the two instruments, If both meters
read alike the internal resistance will be equal
to the milli-volt drop as recorded in the above
mentioned parallel test. And should the un-
known test one division (on 50 division scale)
low it is obvious that the internal resistance is
2 per cent hgher than the milli-volt reading
taken in the parallel test.

The schematic layout is. shown for the 1 ma.
A.C.-D.C. universal rectified meter having its
S-volt A.C. resistor connected internally, the
D.C. side generally being 50 ohms internal.
(60 M. V,) This same hookuP can be used
with the 1 ma. D.C. meter, as there will be no
A.C. connection nor will there be any 400-ohm
shunt connecting to the lead from the 4,960-ohm
resistor, shown by the dotted lines.

fnto a 43 power pentode. The rectifier is a 2523
arranged for universal operation on 91-125 volts,
A.C. or DC. A “'mike’’ transformer Is buiit in
‘TORTAMP” Kit Including Brown Moroceo Leath~
erette carrylng case, American ""EL’’ double-buttos

microphone, nicrophone transformer. kit of ARC.
TURUS thbes and speaker. COMPLETE........

Wired and Tested. ....:couri

OPERATING NOTES

(Continued from pape 482)
times complete cut-off. Trouble was due to the
0.6-ohm balancing resistor in the 182’ filament
supply intermittently breaking contact. A per-
manent repair was effected by soldering lead X2
(see Fig. 3, below) to point (a), and then con-
necting (a) to (b) by a bus and soldering at
(b), thus eliminating resistor {ab) entirely. It is
a wire-wound potentiometer. Set has now been
in operation for over a year with no complaints.
JOHN MUEHLKE.

® <
INFORMATION BUREAU

{Continued from page 483)

ment which necessitate readjustment later. It
is better to do the aligning work with the aset
in its operating condition.

(A.3) When aligning a eet, the grid side of
the oscillator should be clipped onto the grid
wire, without removing the tube or any other
part from the set. The idea is to maintain
the receiver in as mearly the condition en-
countered when it is operating, as possible.
Then there can be no differences introduced
by subsequent changes.

If it is found that the grid-dip is at a dif-
ferent point on moving the dial in one direc-
tion than that in the other, the coupling be-
tween the oscillator and the tuned circuit is
evidently too close, which causes an inter-
locking of the circuits, The coupling should
be loosened by reducing the capacity of the
coupling condensers.
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‘The greatest handy radip eatalog
yot izsued by any Mail Order Or. [
Fanisstion. It contsins the moat

o
in size and essily Ats ioto your
pockrt.

Thousands of Ttems at Lowest Prices
Some of the manafscturers repres
sented sre Américan Radie Hard-
wart, Aeme, Are ndes,
 Eor Bl obaariat, Eve b, smplig o
ticut, " e Aeriah, amplifiers, automobile ec-
eready, Ixnmnd. Flechthelm, Gen- I«uo ] r:nde'mu, all typea of
eral Tndustries,” Gen.Win, conirola, converiers, speskers, gan-
back. Hammerlund, Jackson. |els, and bases, phorsgraphe, sbort-
mite, Ox- |wave receivers, recording equip-
City, Read: | ment, reslators, Switches, tiansform-
rite, Rider, Rols, Shure, Signal, 8yl | ery, tubes, trapsmitters and -
vanis, Thordason, Trimm, 'h-!‘llett. ment, testing eq-l[:nl\l, volume
Tobe, Universal Microphone, Upco | controly, wire and sthers too aumer.
snd many olhers. . o ol

e Write For Your Copy Today!
YOU WILL ADMIT THAT THIS RADIO CATALOG IS
THE HANDIEST BOOK YOU EVER RECEIVED

TRY-MO RADIO COMPANY

S5 CORTLAMNDT 5T. NEW YORK ,NY.

LOWEST WHOLESALE
PRICES

I Please address correspondence to Dept. € I
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. SET SERVICING

€6 information found in the
1835 Manusl covers all types of
radio receivors. The material is
extremely valusble to Dealers
and Borvice Men. On many
disgrams appear voltage read-
inga of tubes, socket connec-
tions, transformer data, sligo-
ment details, and other servics
notes.

PUBLIC ADDRESS

The pages on P. A, Installation
will be helpful to Bervice Men
and P. A, apecialista, Such
Prominent features as class A
and B amplifiers—single and
dual channel systems—sttonu-
ators, and mixers—superpower
stages—preamplifiers and other
eommercial devices for P. A.
work are inokud

ALL-WAVE RECEIVERS
Information relative to short-
WAV receivers have found their
way into the 1936 Manual. For
these standard manufactured
asts, wherever possible, com-
Diete aligning details for all wave
bands nre included in addition
to the service material listed for
other seta.

AUTO-RADIO RECEIVERS
Al available service information
on new autc-radio seta has been
included.  From this data
alone Service Men could derive
sufficient knowledsgo to venture
in a specialty field—that of
servicing only auto-radioa.

) wli =
Rodie Receiven
——1 :

RADIO-CRAFT

N O other radio book is comparable to
the new 1935 OFFICIAL RADIO
SERVICE MANUAL. In contents, in
style of printing, in grade of paper, in
illustrations, there has never been Pub-
lished such a comprehensive volume.
The 1935 Manual contains over a thou-
sand pages—yet it is only 1% inches
. - Guide thick because it is printed on a special
fge LUt Bible stock which is an exceptionally
P e e ®# good stock, yet one of the thinnest and
= ; most durable papers. This 1985 Man-
ual is the most authentic and elaborate
service guide ever used in the radio in-
dustry. Service Men and dealers who
use this 1935 Manual are astonished
by finding in it such a wealth
of profitable gervice information
which has never been published be-
fore.

Contents of the 1935 Manual

Over 1,000 pages full of diagrams and essential information of
manufactured receivers—only data of real use in servicing is
included. This new Manual is really portable gince it will be
extremely thin and light as well. @ Volume V continues where
the preceding manual left off. @ Many circuits of old sets are
included. @ Service Men know every set has certain weak
pointe which are really the cause of trouble. Wherever the
information c¢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 re-
ceivers are included—all-wave aets, short-wave sets, auto-
radio sets, midget and cigar-box sets, etc., as well as P.A.
amplifiers and equipment, and commercial servicing instruments.
@ The cumulative index is even more complete than before;
including cross-reference to sets sold under different names
and type numbers. @ Volume V jncludes resistance data; sock-
et layouts; LF. data: and voltage data. @ Tube data on latest
tubes. @ Free question and answer service—as included in
our last three manuals.

OVER 1,000 PAGES

Over 3,000 lllustrations. Flexible, loose-leaf leather-
ette covers. Size 9x12"—yet only 11" thick

GERNSBACK PUBLICATIONS, Inc.
99 Hudson Street New York, N.Y.
MAIL COUPON TODAY!

GERNSBACK PUBLICATIONS Inc., 99 Hudson St., New York, N.Y.
Enclosed find my remittance of $7.00 for which gend me, POSTAGE PREPAID, One

Copy of the 1935 OFFICIAL RADIO SERVICE MANUAL.

[Send remittance by check

Or money order; or register letter if it contains cash, currency or unused U.S. Postage

stamps.]

NAME

ADDRESS

CITY

e ke i i

For March

A BOOK-LENGTH NOVEL
¢‘Pirate Vengeance”’

By CAPTAIN DINGLE
A Flaming Tale of Buccaneer Days
Also Short Stories of Modern Pirates
by Capt, |, Winchcombe-Taylor
George Allan Moffatt and others

A GERNSBACK PUBLICATION
15¢ The Copy—On Al Newsstands

IRATE

STORIES —

ADVENTURES
MAGAZINE

For Februar
A COMPLETE NOVEL

“The War Gang"”

By LEONARD H. NASON
An Action Story with all the Mystery and
Danger of the Great War
Also Skort Stories by Capt. Dingle, P, H.
MacArthur, Francis Rotch

A GIRNSBACK PUBLICATION
I 15¢ The Copy—On All Newsstands |
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"CONTRACTED SPEECH"
ON THE NEW YORK-
LONDON RADIOPHONE

(Continued from page 462)

it to its original intensity range after it has
traversed the transmission medium. One device
which accomplishes this improvement in signal-
to-noise ratio without overloading the circuit
equipment is called the compandor. The name is
a8 combination of “compressor” and “expander,”
suggesting the functional operations of the two
component parts of the apparatus.

The advantages to be gained by compressing
and expanding the speech volume range can be
seen from Figs. 1A and B. Figure 1A ghows a
one-directional speech transmission circuit cen-
sisting of a transmitter, a gain control, an am-
plifier, a long line or radio channel, another
gain control, another amplifier, and a receiver.
The gain controls are so linked together that
when either one is set at maximum the other
is at mmimum. The range of gain of the
gain control and associated amplifier at the
transmitter is from 15 db. to zero, and at the
receiver from minus 15 db. to zero.

Now, subpose speech currents varying in in-
tensity between 0 db. and minus 30 db. are com-
ing from the transmitter. If the gain controls
are set in position 1, the speech will be amplified
16 db., and the weak sounds will enter the
noisy cireuit at minus 15 db. intensity, 10 db.
above the noise level. But the strong sounds of
speech will be 15 db. above the overload point
of amplifier A, and consequently will be dis-
torted. Intensity ranges assumed to jilustrate
this condition are shown graphically in section
A, Fig. 1B.

If the gain controls are set in position 2,
shown by the dotted lines, the speech will en-
counter no gain, and amplifier A will just (rans-
mit the strong speech currents without overload-
ing, but the weak speech currents will be 5 db.
below the noise level as heard at the receiver.
Transmission under this condition is shown in
section B, Fig. 1B.

But if the setting of the gain contro! is varied
continuously between position 1 for weakest
speech currents and position 2 for strongest
speech currents, and proportionally between
these positions for intermediate currents, no
overloading will occur, and the received speech
will be at least 10 db. above the noise level at
all values of signal intensity. Transmission con-
ditions on the noisy circuit with such a system
of operation are shown in section C, Fig. 1B.
Az the gain controls operate slowly and simul-
taneously in opposite senses, there iz no cffect
on speech quality or intensity variations as
heard in the receiver,

Simplified schematics of the compressor and
the expander are shown in Fig. 2A and B. Each
consists of a voice channel, and a branch cir-
cuit which controls the gain or loss in the voice
channel.

The "Vario-Losser"

The voice channel of the compressor contains
a ‘‘vario-losser,” an amplifier, and a high-pass
filter. The vario-losser is made up of a pair
of three-electrode vacuum tubes with their plate
circuits bridged across a section of the voice
channel which has an impedance high compared
to the impedances of the tubes. The voice-chan-
ne! gain is dependent on the voltage applied by
the branch circuit to the grids of the vario-
losser tubes, which are biased normally to oper-
ate near their cut-off point.

The branch circuit of the compressor contains
an amplifier, a linear rectifier, and a low-pass
filter. It picks off part of the output of the
voice channel, rectifies the speech voltage linear-
ly, filters out the speech-frequency components
of the rectified voltage, and applies the resulting
envelope voltage to the grids of the vario-losser
tubes. “When the input voltage to the compressor
in¢reases, the &rid bissing voltage applied by
the branch circuit also increases and thus tends
to cause a decrease in the gain of the voice chan-
nel. Proper adjustment of the gain of the
branch circuit amplifier insures that this de-

| erease will be 8o related to the inc¢rease in input

voltage that the output intensity range of the
compressor will be only half the input intensity
range. The cut-off point of the low-pass filter
in the branch circuit is made lower than that
of the high-pass filter in the voice channel in
order to prevent regeneration.
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The "'Vario-Repeater

The voice channel of the expander (Fig. 2B)
contains a “vario-repeater’” and an amplifier, |
The vario-repeater is a push-pull amplifier so
connected that the plate circuits of the tubes are
effectively in series with a transformer whose
input impedance is low compared to the impe-
dance of the tubes. The tubes are biased to a
point near the cut-off, 80 that when no voltage
from the branch circuit is applied to their grids,

n they afford so little gain that the loas through
ments. Idess from which you cen make thines tn ecll, the vario-repeater is high, just offsetting the
__.-iﬁ.' ;:s"’r?x% o T COVERED— | initial gain in the compressor. When a positive
B == Woodworking— Photagraphy — Megle — potential is added by the branch circuit to the

apeg end | Pauna and Inventionr—Book Reviews— | pitia] negative bias, the series plate impedance

! 5 II “ing = Mictoscopy—Electricsl Experi- of the tubes decreases, and the loss decreases in

|

Ul maents —Household Helps—Astronamy man ain decrea: n ti
= —Prige Conteste—and othes subjects. hepsams S UL Ly i he

EVERYDAY SCIENCE AND MECHANICS il‘!h.
finout i = - -

constructional magasine in the field. Up-to-thes
minute with news fiashes of scientific events. Dosens
of songtrustional articles snd many popular experls

compressor. Both the incoming speech and the

Get your copy today! branch circuit output are applied to the grid cir-
On all newsstands cuits of the vario-repeater tubes. But the rela-
oc tive magnitudes of the voltages applied to the
the co grids from these two sources are such that only
124 the branch circuit output can cause any A&p-
preciable variation in vario-repeater gain. This
Over 150 Illustrations condition is obtained by using a step-down trans- | g4
former at the input of the vario-repeater and a SO ' /
step-up transformer at the input of the branch | fh ﬁ ?
1SV you wonttathess,

The branch circuit of the expander performs .
* P the function of picking off a portion of the “Where were you on the night of

OS t mazzn speech current at the input, and applying the October 13th?” Silent . .. silent
demodulated and filtered speech-voltage fluctua- as a door knob. . . . Here's a tip,

‘YP r tions to the grid eircuit of the vario-repeater. Inspector . . . call & good service-
The variation in gain of the vario-repeater, ex- - A a
E w Rl ER pressed in db., equals the variatien in input to man and have him bring long

some Centralabs . . . chances are

the expander for expansion which will offset the
A A compression previously accomplished. The circuit that's all_your SUPQ_I"IOdYne needs
contains an amplifier, a linear rectifier and a | to make it tell all it knows.
low-pass filter. It applies an opposing grid For a mere handful of Centralab
EVER bias to the vario-repeater, which is high when Radiohm  Replacement
the speech current received is strong, and pro- parts will service almost

portionally lower when the current is weak,
thereby causing a higher gain in the vario-re-
peater for strong speech sounds than for weak

OFFERED

every known make of
radio . . . and make it

ones. Thus the expander undoes what has been perk better than before. s

done by the compressor., Tadio Seroiee e new
Commercial operation of the compandor on W;a-ﬁ"ﬁ,ﬂ th‘il)?g;fm

the long-wave radio ¢ircuit to London has vielded M Tnstisuie of Redia Service Men

encouraging results. Soon after the compandor
was placed in operation, it was found that un-
der most conditions satisfactory service could
be given with static 5 db. stronger than the

old commercial limit. Because of the improve- .

ment in signal-to-noise ratio due to the com- m:iﬁlul'.l&'AUKEE Globe un\i;'; By G
pandor, it is usually possible to deliver at least N

5 db. more volume to the subscriber without fail- RADIOHMS—RESISTORS

ure of the voice-operated switching devices at MOTOR RADIO SUPPRESSORS
the terminals, a factor of great importance when
long extension circuits are involved.

REMINGTON
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§ Deminergnfandino. Dopt. 1802 : . .
L e sett mo how T can buy 3 new Rem : ® TOBE condensers—Ilike the one il-
. case . ;
¢ ington Portable typewriter lorugnlymoaday. H I lustrated—are available for all pop-
% Alsoenclose your new catalog. : ular receivers.
s Name H H LOW 1 o
] H
 trens o | | Tobe Deutschmann Corporation
- L] 1
oy  grae : i - —— e || canTon MASSACHUSETTS
265888088000 A esnabeddRARRETRSRIRRNINN
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Modern Testing Instruments

that give Accurate Measurements, |

Longer Service and are Lower-Priced

DEPENDABLE Service men and dealers highly praised the
Model 403 Multitester—and it deserved
praise, But the new improved Model 403-A
MULTITESTER "DEPENDABLE" MULTITESTER insures
even greater satisfaction at less cost. Em-
MODEL 403.A bodying every feature of the former model,
No. 403-A is more compact, having been de.
signed as a companion instrument to the
new Model 501 ANALYZER UNIT described below.
2,000 ohms per volt. Accuracy within 2 per cent in D’ARSONVAL
type moving coil meter. 3-range 0-2,000,000 ohmmeter; 4-range
0-5-50-250-760 voltmeter; ¢-500 microammeter., $ 95
COMPLETE, ready to operate ... 3

[ .

er unit combiming many  DEPENDABLE
By, Gis pa Sk B ANALYZER

sitivity—SeLf contained

3 range ohmmeter—

NO external batteries MODEL 54]4
required—Eliminates

referring to charts and fussing with connect-
ing plugs—Protection against obsolescence
—Entire metering system is independent of
circuit switching—Free Reference Point
testing——Instantly makes all Point to Point
measurements between ANY TWO POINTS. i

Model No. 5413 Analyzer—Ohmmeter : 0-2000; 0-200,000; and 0-2,000,000—
Voltmeter: 0-5; 0-50; 0-250; and 0-750—Microammeter : 0-500—Milliammeter :

0-50--2000 ohms per volt; 31" meter; 2% accuracy. s 95
COMPLETE, reudy to operate........ — 24"5.r

—— et i i

KIT s21.50

Model No. 5414—Same as shove with additional Afililam-
meter: Rankes 0-50: 0-250. Bakellte case: meler IR~
2% aceuracy. Al shunts gnd multipilees {ndiviitually
callbraied to within 2%.  Mogel 3414, COMI'LETE,

28.95

i teady io operate
KIT $24.50

Just conpect the new 'DEPENDABLE”
Model 501 ANALYZER UNIT to the

meter of your ohsolete analyzer—or
| ANAI.YZER N'T better still, to the new *DEIEND-
ABLE" 403-A MULTITESTER. and

vou have a modern, efficlent analyzer
)-' MODEL 50] without expensive jnvestment,
= Madel 501 Analvzer Unlt enmbines gll
Al

the followlng features: (1) Equipped
with ¢ ft. 10-wire analyzer cable, 5 “Sure TPull Out’’ adapters,
separate thassis-ground wire with insulated lwinh. (2) Free Refer-
énce Toint festing hetween any 1w elements, Ineluding chussis or
Eround. (31 Instantancous selector switches—no reference charts—.
no fussing with jarks and prexs. (4} Current measurements through automatle series Jucks. (5) WII not he-
come ohsolete. (6} R.MM.A. standard mumbering at socket and &ireult terminals,
Compacet, light, handsome. Includes Adapters, Leads for Current Testing. Open face, with tool and adapter
compartment.

COMPLETE, ready to operate.... ... ..

CET P,

|

KITT39.25 NEY

All orders ate F.O.B. New York. Terms: A deposit of 20% Is required with every

we ISSlle NO catalog grl:ll{‘r'f‘ Balanee may be puid on dellvery. DEDUCT 2% 1F FULL AMOUNT 1%
NT. i
GRENPARK COMPANY
101 Hudson St. Dept. RC New York, N. Y.

Know Thyself! TWamen,) Stirring Stories of

el i
This new manthly e e i) S
Hustrated 2 magazine 18 also your | Hameo Future cience e
s T ropy. | f R H h h
AL F - Bia 2 ere, each month, you can
L,\dR MI-IZE_HlCIE'\fn:H‘s 4] e tevel in the wondersy of sci-
;‘I?oroulit;ll)'- g \Vrlflle]r; £ ence znd imagination throu '.h
for you by doctors = masterful tales by the world's
Nen-technical y e t | |} leading authors™ of science-
lauthoruml\vle for all : fiction. Besides many thrili-
avmen. Many ana- Ing stotiss in each issue, you will find
tomical [Nustrations, several inceresting departments, including
Special Ofer! '‘Science Questions and Answers’’ and
. The Sciznce Fiction League''—the voice
Months $1 of a world-wide organizarion.
for SPECIAL OFFER (in U.S.A. only)—One
: year for $2.00. Send check or money order.
Send 25c for WONDER STORIES
oA I 99R Hudson St. New York, N. Y.
MEDICINE A GERNSBACK PUBLICATION
97R Hudson St..
New York., N. Y,
On All Newsstands
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RADIO MONTH IN REVIEW

{Continucd from page 456)

New York City) and at the end of that year,
cars were continually added to the force as the
number of calls increased. This is shown in
the accompanying chart. But since the end of
1932, no cars have been added, although ihe
number of calls have been steadily on the up-
swing, This means that the cars in service
are being taxed further and further to keep
up with the calls, especially during certain
hours of the evening and night. The tendency
is to increase more and more the speed with
which the vehicles travel to the scenes of the
crimes or suspected crimes.

Obviously, there is a limit to such an increase
and equally obvious is the fact that only a cer-
tain number of prowl cars can be controlled
from the central transmitters,

Certainly something should be done to prevent
any further increase in the casualties caused by
the cars and one very practical suggestion
which has been put forth as a solution is to
subdivide the calls into “emergency” and ‘‘reg-
ular” calls. Thus, if a crime is reported, every
second counts, and the radio car with its con-
tinual contact with police headquarters is sue-
cessful in reducing the interval to a minimum.
But, on the other hand, many calis are simply
when Mrs. Jones hears a cat on the neighbor’s
roof or a slightly ossified citizen acts '‘suspici-
ous™ and makes Mrs. Brown nervous. Speed in
these cases is not nearly so important—the cars
can travel at normal, sane, speeds.

The idea then, is to divide either the calls or
the cars, or beth, into two classifications-—one
to answer emergeney calls, where time is known
to be a vital factor—the other to answer all
other calls. This or some similar arrangement
should be suecessful in reducing the present,
unnecessary loss of life,

@
5-TUBE S-W BAND SPREAD
KIT SET

(Continned from page 478)
that it can be used separately from the receiver
itsell. The method of connection permits the
amplifier to be used with either a pickup or
with an external receiver or input circuit.

List of Parts {Essentials Only)

One 1.C.A. metal chassis:
One 1.C.A. metal front panel complete with

escutcheons;

One I.C.A. metal mounting plate for rear
of chassis;

Two 1.C.A. large brackets for supborting
punel to chassis:

One 1.C.A. condenser mounting shelf;

One 1.C.A. bracket for mounting small 5-
plate cendensers:

Two coil shield cans complete with 6+prong
sockets;

Two 1.C.A. sets of 6-prong coils: green
16.38 meters, brown 35.75 meters, black 73-
137 meters. red 135-200 meters;

One General Transformer power transformer;

One General Transformer 200.0hm filter
choke:

One Sprague or Cornell-Dubilier 6-6-6mf.
filter condenser in cardboard case, C17, C18,
C19;

One Sprague or Cornell-Dubilier 5-5 mf.
dual bypass condenser in cardboard case, C290,
Czr:

One 1.C.A. binding post strip ({assembled
with binding post):

Two I.C.A. marked tip jack strips ;

Two I.C.A. 3% in. dial seales;

Two I.C.A. split drive pulley assemblies for
tuning dials;

Two Sprague or Cornell-Dubilier condensers,
-001-mf. (brown and red spot), C7, C8;

One Electrad or LR.C. 1 nieg. resistor
{brown, black and green), R3;

Two Eleetrad or LR.C. resistors, 14-meg.
(green. black and yellow), R9, R12;

Two Electrad or LR.C. resistors,1/10 meg.,
(brown, black and yellow), R5, o

One Eleetrad or L.R.C. resistor, % meg.,
{red, green gnd yellow), R6:

One engraved 4-prong socket:

Three engraved 6-prong sockets

One engraved 5-prong socket ;

One Hammarlund dual tuning condenser,
140 mmf. each section, C1, C2;

Two Hammarlund 5-plate midget band-
spread condensers;
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Air Conditioning

is America's Next Great Industry

THE idea of electricians, radio service men and other
mechanically inclined men servicing Air Conditioning
and Refrigeration Units is self-evident and the thoudht
has occurred to some untold thousands ever Since air con.
ditioning equipment has been installed in public suditori.
ums, theatres, studigs, department stores, office buildings
and manufacturing plants. The tremendously broad possi-
bilities in this new industry are bound te give employment
and sutcess to men far-sighted emough to see its advance-
ment and deveiopment.

Well-known Engineer Edits Manual

The OFFICIAL AIR CONDITIONING SERVICE
MANUAL js edited by L. K. Wright, an expert and a
leading authority on air undlllpnln& and_refrigeration,

In this Air Condltioning Séfvice Manuaj nearly every
page is )ilustrated; every modern Installation and indi-
vidual part carefully expiained: diagrams furnished of all
known equipment: special care JI"" to the servicing and
installation end. The tools needed ara illustrated and ex-
plained; there are plenty of charts and paQe after page
of service data.

CONTENTS IN BRIEF

History of Alr Conditloning; Fundamental Laws: Meth-
ods of Refrigeration: Elector System of Refrigeration;
Compression System rl Refrigeration; Refrigerants: Lu-
bricating Oils; Liquid Throttie Devices: Serviting Ex-
rlnslon and Float Valves: Servicing Refrigerating Sys-
ems: Control Devices; Thermodynamics of Air Comdition-
ing: Westher in the United States.; The Field of Air
Conditioning; Insulsting Materials; Hest Transmission
Through Walis: Complete Ajr Conditloning Systems: Es-
timating ReqQuirements for the Home, Small Store, Res-
taurant; Layout of Duet Systems: Starting Up a System
Operating and Servicing Air Conditloning Systems: Air
Filtration, Ventilating and Noise Eliminating Devices;
Portable Electric Humidifiers and Room Coolers: Auto-
matic Humidifiers: Air Conditioning_Units for Radiator
%ylilem'nnd Warm Alr Systems: Central Conditioning

nits, ete.

9x12 Inches

352 Pages
600 Illustrations

Flexible, Loose-Leaf
Leatherette Cover

550—0 A COPY

{Send rewmitiance by check, money order or unused
U8, Stamps. Register letter if 1t contains stamps
or currency.)

GERNSBACK PUBLICATIONS, INC.
99R Hudson Street New York.N. Y.

CLASSIFIED ADVERTISEMENTS
~ A. C. GENERATOR

10 PRACTICAL AND LOW.COST CHANGES
converting Dodge 12-V., Ford T, A., Chevrolet
Delco 6-V. generators into 100-500 watt capaecity
A.C. generators, or into 32-110 V., D.C. motor or
generator. Dodge is 500-W. self-exciter. All in
one book illustrated with complete simplified in-
structions and drawings for only $1. Autopower,
410 S. Hoyne Ave,, Chicago.

ELECTRICAL SUPPLIES

INSULATION, WIRE, VARNISHES, SUP-
PLIES, etc. Send 3c stamp for bulletin. Auto-
power, 410 Hoyne Ave., Chicago.

PATENT ATTORNEYS

. PATENTS—REASONABLE TERMS. BOOK and
advice free. L. F. Randolph, Dept. 562, Wash-
ington, D.C.

PATENT INVENTIONS IS MY SPECIALTY
through 28 years; Sterling Buck, Registered
Patent Attorney 7780, 62¢ F, Washington, D. C
(Free Booklet-R}.

RADID

WORLD WIDE ALL.WAVE RADIOS—FIVE
Models. World's cheapest. No-cost sample. 20th
Century Co., B-2493, Kansas City, Mo.

BLUEPRINT, DATA, 18 CRYSTAL SETS—
Tubeless: 1850 Miles; selective; speaker. 26¢
coin. Setbuilders list free. Modern Radiolabs,
151-B Liberty. San Francisce.

REPAIRS—MICROPHONES, METERS, BROAD-
casting Equipment, Electronic Devices, Instru.
ments. Prompt repair service. Low prices.
Estimates on request. Sound Engineering Cor-
poration, 2208 Kinzie, Chicago.

RADIO INSTRUCTION

RADIO ENGINEERING, BROADCASTING,
aviation and police radio, Servicing, Marine
and Morse Telegraphy taught thoroughly. All
expenses low. Catalog free. Dodge’s Institute,
Pine St., Valparaiso, Indiana,

FEBRUARY,
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One Hammarlund shaft coupling for above;

One Hammarlund 15-plate midget trimmer
condenser, C6;

One Electrad or L.R.C. 2000-chm regener-
ation control, R1;

One Electrad or LLR.C. .5-meg. combination
volume control and switch, R2;

One Sprague or Cornell-Dubilier bypass con-
denser in metal can, 1 mf., C22;

Four Sprague or Cornell-Dubilier condensers,
Jd-mf., C10, C11, C12, C15;

Three Sprague or Cornell-Dubilier
densers, .02-mf., 400 V,, C13, C14, C23;

One Sprague or Cornell-Dubilier grid con-
denser, 100 mmf., C6;

One Sprague or Cornell-Dubilier antenna
condenser, 100 mmf., C9; R

Two Electrad or LR.C. resistors, 60,000
ohms, (green, black and orange), R14, R16;
l One Electrad or I.R.C. resistor, 25,000 chms,

con-

(red, green and orange), R7;
One Electrad or 1.R.C. resistor, 10,000 ohms,
{brown, black and orange), R13;
One Electrad or LLR.C. resistor, 5,000 ohms,
| {green, black and red), R4;
One Electrad or LR.C. resistor, 6,200 ohms,
(blue, red and red), R10;
Two Electrad or LR.C. resistors, 400 ohms,
(yellow, black and brown), R11, R15;
One Electrad or LLR.C. wire-wound resistor,
2,600 ohms, 5 W._;
One Sprague or Cornell-Dubilier bypass con-
denser, ,02-mf., 600 V., C16;
|
i
|
I
|

BROADCAST ARTISTS RE-
CORD PROGRAMS

(Continued -from page 463)

ered discs at either 78.2 r.p.m. or 33% r.p.m.
Records up to 16 ins. can be accommodated by
the large rim drive constant-speed turntables
shown in Fig. B. A full 15-minute program may
be cut on one side of the 16 in. discs. Head-
phones are used for monitoring. as well as a
visual volume level indieator. The complete
switching arrangement enables the tunmer, piezo
erystal pickup, magnetic pickup, 200-chm line
or microphane pre-amplifier to be easily switched
into the amplifier. The output is conveniently
switched to either cutting head, the 10-ohm vaoice
coil of the dynamic speaker or to a 500-ohm
transmission line. All these switches and con-
trols are mounted conveniently in front of the
operator.

Every part making up this complete recording
device has been carefully chosen so that the re-
sults may be as nearly perfect as possible for
commercial grade recordings.

WHAM'S PROGRAMS
LIGHT LAMPS

(Coxtinued from page 471)
disconnecting the loudspeaker from monitoring
circuits does not suffice to stop radic programs
from filling the ears of the radic operators.
Every radiator. screen door and bed spring is
a potential source of “Uncle Wiggley' stories
and night club revelry beneath the »ntenna
towers. Every loose metallic connection is apt
to produce a tiny arc, and once started, the arc
will reproduce every syllable of the unseen
energy. To fet a Rood night's sleep, according
to the operators, it is necessary to tie a ground
wire on every coat hanger and. door knob.

30 YEARS IN THE RADIO
BUSINESS

Last month Readrite Meter Works celebrated
their 30th anniversary. Hugo Gernsback wired
them as follows:

HEARTY CONGRATULATIGNS ON YOUR
THIRTIETH ANNIVERSARY MAY YOU AL-
WAYS READ RIGHT THE FUTURE AND
ANALYZER CORRECTLY S0 WHEN BIG
FORTUNE COMES ALONG METER BUT
DONT TESTER STOP TAKE HER OHM

509

A E.
with the

RCA WORLD-WIDE ANTENNA

Freeyourshort-wave reception from
the interfering noises of street cars,
automobiles and electric motorswith
this scientific, double-doublet an-
tenna system ! Attractive appearance
—easily installed! Price $6.00, plus
installation.

Ask your dealer or service en-
gineer for a Certified Installation, ot
write for the FREE booklet: "An-
tenna Facts”” to RCA Parts Divi-
sion, Depz. C,,Camden, New Jersey.

WORLD WIDE

ANTIENNA
SYSTEM
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WEBSTER CHICAGO
PRE-AMPLIFIER

A 2 stage 60 DB unit completely self-
contained . . . exceptionally high gain
and very low hum level . .. extra flat
frequency characteristics. This new
WEBSTER-CHICAGO unit is adapted
for use either with Dynamic ribbon or
Crystal microphorie with an output im-
pedance of 200 Ohms.

It is a completely self-contained Pre-
Amplifier and power unit in one. And
there is no auxiliary equipment to buy.
Of high enough quality for Broadcast
Station use. Send for Special Bulletin
of details and prices.

WEBSTER COMPANY
3830 W. Lake St., Chlcago, ni.

LEARN RADIO

200 Graduates Piaced in the Last Three years

At the oldest. Iar:nt and best equipped privately ewned
radio operating school in the East. Western Electric and
RCA tube transmitters: 200 licensed graduates placed in
past three years in broadcasting, shipping. police radio,
aviation, servies work, ete. Course prepares for all U.B.
Government Telegraph and Tolephone licenses. Sond for
4n<n§e nhln“. Investisate. Now classes every six weeks
from Sept. 10th, Open all year around.

MASS. RADIO SCHOOL 18 Boylsten $1., BOSTON
R. F, Trop, Treas,—EST, 189%—0. R. Entwistle. Pres.

One of America’s leading Radlo Schools
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r-WELLWORTH TRADING COMPANY

= Electrical PORTABLE SPRAYER Outfit

27 G

Mounted on bate with three
rollers.
outfit, 55 Ibs.

This is the outAt for all-around

can spray paint, varnish, duco, enamel, lacquer,

cup, round or fan spray, 1 L P,
fliter, KellogE Alr-Cooled Compressor,

Internal Mix Spray Gun alone.

allbearing
Shipping weight of complete

spra¥in€ work wherever current is avaflable.

You
Simply insert plug Into electrlc socket and this marvelous machine is ready.
Outfit equipped complete with Internal Mix Spray Gun,

Price of Complete Outfit with Gun, $27.50

0 RADIC-CRAFT

FEBRUARY, 1935

CHICAGO.

B80 W. WASHINGTON BLVD,

for

HOUSING=-Aluminum
Tength—81 )

1 9/16 in. Width 4% 1
OUTPUT—200 Watt 110
4300 R.P.M.)

ROTOR—I12 teoth inductor.
Rullt-in commutator.

FREE

WESTINGHOUSE POWER GENERATOR

Manufactured for U. S. Signal Corps

SPECIFICATIONS:
(Diameter—6% in.

in.
SHAFT—2 3/16 in, (driving end} Diameter
9{16 llll. (the end 1is threaded for a distance

of % in)
BASE—Cast Iron (Lellﬂh—,ﬂé. in. Height
n.

STATORS—Two palrs (two North and two
South}

Rotor turns in ballbearings.

With each Generator we supply
& set of dlagram-blue printa and
instructions showing twenty-five different
uses, technical infermation, electrical Hook-

volts AC (speed

and installing explapations.
also include a set of four re-
placoment carbon brushes,

i

There Are Over 25
Applications
Some of which are:

A.C. Dynamo lighting from elght

internal Mix Spray
Gun Supplied with the
Portable E lectrile
Sprayer.

Ingecticides, ete., with it,

with gquart aluminum

Fllter ‘Tfank galone

Eellogg Air-cooled compressor alone.

Price of complete outfit without motor

WELLWORTH TRADING CO.
| 560 West Washington Bivd., Chicago, 1.

I I encloge §............cccoe.e. 10T which please send me the following:

heavy duty motor, 110-volt, 60-cycle AC, aijr ~ from & Windmiil, Waterpower,
1%x1%. 15 feet of hose, cord and plug. LENGTH: 20 in. Automobile, Motoreyele, Bicyche,
WIDTH OF BASE: 4 in Footpedals or Handerank: how
gll::‘_l_ggT g\'E‘?‘ALIa: nsyin. %) o%e(r:alfo Aclfhht‘{lo sets from 82
“ED: Two-step pulley. . arm light systems, B
$ 7.50 FINISH: Baked-on GRAY ENAMEL, ete. v ote.
4.25 COMPLETE with Compound Slide rest Generator, as  de-
7.50 having Swivel base and tool holder. scribed, including four 90
20.00 Large oversized bronze bearings. Accu- replacement carbon
o Tately planed bed. machined face plate. brushes, Blue-print —
1 H.{p,llgt{v sbltr:d]e. 518151. I'\)rlﬂz- OS‘;nd‘ and instructions ... -
ard Morse tapers; n. be- n Shipping welght 18 1bs.
RC-235 | tween  centers. sninplnss 95 (Replacement carbon brushes
welght: 26 Ibs. bought separate $1.50 per set of
| $3.50 extra for chuck — four. Set of instructions bought
(4 jawed, § in, diam.} tess chuck separate $1.00.)

Heavy Duty Metal Cutting Lathe

to ten 20 Watt 110 Voits lamps.
Short Wave Trapsmitter supplying
110  Yolts AC for operating
““Ham’* transmitter,
Operating 110 V. AC 60 Cyels Ra-
dio Reteiver in DC districts.
Public Address Systems.
Camp Lighting. ete., etc.
Furthermore the following uges
are explained:
How to obtaln electrical power:

e Address........

collect, if no money for P.P.

|
| ORDER FROM THIS PAGE

SINCE WE DO
Remit by check of monev order for full amount of each item—shipped by
enclosed. No C.0.D.

NOT PUBLISH ANY CATALOG)

express
Money refunded if not satisfled.

State ,' All Merchandise Offered in This Ad Is Absolutely New and Unused I

AGENTS WANTED!
MOTION PICTURE SOUND

Moat fascinating field awaits live Radio Serv-
ce Men—quick, sure nrofits

ASK FOR FREE CATALOGS
8.0.8. CORPORATION

New York, N. Y,

J609. Broadmay Sosound”’ New York

Cable Address:

The Magazine of Sex Bclemce. Foremost educational sex magse
oecreta in plain English. Instructive and enlightening—not &

8o offensiva matter. th All articlen
R

“méumi i5¢ for sampie or $1°00 for 8 months :u%urlp.
SEXOLOGY, 85R Hudson Street, New York City.

Know thysell!

tion,

When It's Needed in a Hurry!

Servicemen—Amateurs—Experimenters
Depend on
BURSTEIN-APPLEBEE CO.
America’s Livest Radio House
in America’s Handiest Ship-

ping Point.
1012-A McGes St.

1
Klllllinéhvn Mo.

rite us if you
haven't a copy.

Factory Prices—New 1935 Release
RADIO—Short-Wave—KITS
FREE CATALOG 30

RADIO CITY LABS.

Suite 1222-3¢ Rockefeller Plaza
New York, N.Y.

II-" you enjoy reading interesting scientifie
articles, yet not too technmical, you should tuy
a copy of the current issue of EVERYDAY
S8CIENCE AND MECHANICS—on all news-
stands—10c a copy.

A LOW-COST 30-W. P.A.
AMPLIFIER

‘  (Continued from page }78)

12,000 cycles js substantially flat. Careful place-
ment of parts and adequate filtering combine to
produce a unit which, as a whole, is entirely
stable and quiet, hum being conspicuous by its
absence.

An output transformer has been incorpor-
ated in the amplifier having a 15-ohm second-
ary. This winding may be used to feed the
veoice coil of one standard speaker, or if desired,
the voice coils of additional speakers con-
nected in series or parallel arrangements.
The inclusion of this transformer eliminates
any loss of high frequencies due to the ca-
pacity of the high impedance plates, if these
were brought out to an external transformer.

Technically, the circuit consists of a 67
tube feeding a 56 working into a 2A5 used as
a triode with plate and screen-grid tied to-
gether. This stage drives four 46s hooked up
in series parallel, the incorporation of fliter
resistors in the grids eliminating the meed for
careful matching. A 5Z3 heavy duty rectifier
completes the tube complement.

The use of 458 was decided ubon after
numerous tests with practically every type of
power tube applicable to this circuit. Their
low cost, common usage and uniform char-
acteristics especially in series parallel circuits,
decided the issue. The grids are overbiased
to create a condition approximating class A-B
prime, the amplifier operating in class A with
its resulting fine tone quality, for small in-
put voltages, and as a class B system at high
signal levels, making possible the large 30 W.
ocutput.

Fixed bias was ruled out, as aside from the
fact that an additional tube is essential, nec-
essitating extra parts, extensive laboratory
tests using this amplifier in fixed and self
bias, class A and class B arrangements have
failed to show any marked superiority with
this system at full power output. The power
consumption is 110 W, at an A.C, line voltage
of 115.

Please Say That You Saw It in RADIO-CRAFT
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16 MM. SOUND CAMERA

(Conlinued from page 479)
area covered with each type lens. For focusing
of a special lens, a critical focuser can be
fitted into the camera, giving a wider range of
precision in focusing.

The possibilities of this amateur sound camera
are almost unlimited. It is possible to make
permanent records—news reels of vacations,
special happenings such as parties, outings, etc.
You can make “travelogs” with your own de-
scriptions and notations added in sound. You
can make your own ‘‘Hollywood sound produc-
tions"” with your friends. You can make per-
manent records of your children’s voices as well
as their appearance—in fact you can do almost
anything that is possible with the professional
sound cameras used in the large studios.

N.R.I. RESIDENCE-CORRE-
SPONDENCE SCHOOL
20 YEARS OLD

From a humble start 20 years ago, when the
National Radio Institute (then known as the
National Radio School)} first opened its docrs to
the original 4 students, this institution, under
the guidance of I. E. Smith, its President, has
advanced to a point where a staff of approxi-
mately 125 trained and specialized employes are
needed to keep abreast with the large task of
teaching radio by mail and in the resident schoo!
at Washington, D.C.

This school has contributed hundreds of trained
men to the industry, many of whom hold key
positions  in radio. Over 4,000 graduates of
N.R.I are members of the alumni association,
and incidently this is the only home study school
in existence which has its own active alumni
association.

The courses today include instruction in prac-
tically every branch of radio including elec-
tronics, television and short waves,
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LATEST RADIO EQUIP-
MENT

(Continued from page 478)

A NEW SPEAKER (649)

Alz IN., 6% Ib. reproducer of wide-range
frequency response type has been developed
for de luxe sets. Its large size enables it to
respond readily to wide variations in audio
power without overloading. Field coil resistance
and output transformer characteristics are op-
tional. Voice coil, 2.8 ochms at 400 cycles.

A HIGH-FIDELITY RECEIVER (650)

ARIABLE selectivity, plus a new speaker

assembly, in a brand-new set model, bring
a rather outstanding degree of reception to those
music-lovers who must have concert-hall fidelity
of reproduction. Where super-sharp tuning is
not necessary to prevent interference, broad-
frequency tuning results (in these sets) in re-
production of all overtones. The use of two
speakers is responsible for faithful respomse to
all audio frequencies from 50 to 10,000 cycles.
A special labyrinthal sound arrangement projects
the program from the front of cabinet only, pre-
venting disturbing overlapping of tones from
rear of cabinet. The makers liken the ease of
adjustment from 10 ke. selectivity to wide-range
frequency reception necessary for high-fidelity,
to operation of the familiar tone control. Radio-
phono. and all-wave operation; output, 80 W,

NEWEST IN YOLTAGE AMPLIFIERS
(635)
{RCA Victor Co.)

DESIGNED for applications Where low energy
level voice frequencies are to be amplified.
Made to operate into standard power amplifier
units, it is well suited to take the output from a
velocity microphone, phono, pickup, or photo-
electric cell transformer. Amplification is about
80 db., while output level is approximately
plus 20 db.

"EXACT DUPLICATES" FOR PUNC-
TURED ELECTROLYTICS (636)
(Aerovox Corp.)

OW available—a complete line of electrolytic

condensers to replace “duds” in all standard
types of sets. Voltage ratings are in excess of
manufacturers’ ratings where those particular
paris have been notoricus for breaking down.
A. bulletin lists the many types.

ANALYZER MODERNING KIT (637)
{Radio City Products Co.)

BSOLETE analyzers need no longer be

scrapped because they do mnot test the latest
7-prong tubes nor latest circuits. This kit
adapts the old outfit to the latest tubes and set
models. The 10-wire cable includes individual
ground chassis lead with insulated clamp ter-
minal; individual control-grid with insulated
clamp terminal; spare lead for future use (you
can't keep analyzers absolutely up-to-date with-
out some changes!) “Sure grip and pull out”
adapters and a bakelite 7-prong socket requiring
no mounting are standard equipment. Five
adapters are furnished.

LOW-DRAIN, MULTI-RANGE METER
(638)

STURDY, accurste 1,000-chm-per volt

meter designed to give current, voltage and
resistance readings over an exceedingly wide
range has come to our attention. Used with an
external 45 V. battery, the reading possibilities
are as follows: D.C.-I, 50 to 500 ma.; D.C.-E, 10
to 100 and 100 to 1,000 V.: A.C, 10, 100 and
1,000 V.; D.C.-R. 0 to 1,000, 0-1 meg., 0-10 megs.
Resistances values from 1% ohm to 10 megs. One
awitch suffices for all tests.

NON-MICROPHONIC "99" TUBE
(639)
(Hygrade-Sylvania Corp.)
AGREAT favorite with builders of battery
radio sets because of its low current drain,
the “99" has been frowned upon for its excessive
tendency toward “microphonies.” This new tube
makes use of & sturdy long-life oxide-coated

FEBRUARY,
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nickel ribbon filament in place of the usual tung-
sten wire, and extra element supports -that
provide increased rigidity and minimum micro-
phonics. Short-wave fans may find this tube a
“hum-dinger” on circuits now specifying 308 or
864s. ‘Try it and see,

"PYRANOL-INSULATED
CONDENSERS (640)

HESE condensers are treated and filled with

pyranol,” a mnon-inflammable, non-explosive
liquid dielectric (patented). Cases are hermetic-
ally sealed to exclude dirt, air and moisture, and
arc lacquer-finished for durability. Very amall;
use these units in your next high-voltage P.A.
job, or amateur transmitter.

MERCURY-RECTIFIER CHARGER
{641)

HE addition of radio, windshield wipers and

defrosters, etc., have placed an unusual drain
on the automobile battery for which the genera-
tor, with ordinary driving, cannot compensate.
To step up the generator may harm both the
generator and battery. The new mercury-rectifier
charger, a 110-V. A.C., 6-A. unit, will quickly
replace the energy taken from the battery and
tapers off as the battery approaches full charge.
Use this unit while the car is parked in the
garage. -

COMPACT P.A. ORDER SYSTEM
(642)

ESTAURANTS, hotel kitchens, office set-ups

all can use this new remote talking set to
advantage. ‘Ord-O-Pam’’ perhaps is the simp-
lest and most effective apparatus yet devised for
giving amplified one-way messages. It s
necessary only to press a button and talk in a
normal manner. ‘The message is reproduced in
a loud, clear voice, easily understood at a dis-
tance from the loudspeaker at the remote point.
Available in A.C., D.C., and A.C.-D.C., moedels.

o
RADIO-CRAFT INDEX (651)

By Subjects, Issues and Authors, the July
1929 to June 1932 issues of RADIO-CRAFT are
indexed and cross-indexed, in a publication you
may o*tain for anly 25c (stamps or cash). Write
to us for this valuable 24 page reference; its use
will save you time and money!

A NEW PORTABLE P.A.
AMPLIFIER

(Continued from page 477)

and a 500,000-chm volume control across the
gecondary of the input transformer gives a fine
adjustment of volume, and helps maintain a con-
stant output of the microphone at all frequencies.

The filter consists of a double 8-8 mf. 175 V.
condenser. The negative goes directly to the

metal chassis, and the positive is filtered with |

a standard 500-chm A.C.-D.C. choke. A 4% V.

battery for the button currents for the micro- |
phone is also contained in the amplifier.

DYNATEST,

NEW DYNAMIC TEST
SPEAKER SENSATION!

Always the first with the latest items for
servicemen, Radolek presents the most es-
sential new piece of test equigment for
radio servicemen, The Dynatest Speaker.

A special 61;” speaker with a multi-
tapped field coil which will match any set
requiring between 260 and 11,000 ohms as
the field circuit. Plain or tapped field cir-
cuits available,

Two special transformers match the voice
coil of the Dynatest Speaker to any tube
or output transformer. ‘Three rugged
switches select the correct speaker circuits.

PBring any chassis to your shop for re-
pair—the Dynatest Speaker will match its
circuit! Supplied in black fabricoid covered
case, 12” x 12”7 x 6", Easy to connect.
Order your Dynatest Speaker now. List
only $22.560 less Radolek's discount to the
Trade. Fill in the coupon belew for further
}?tomation and the latest Radolek Profit

uide.

THE RADOLEK CO.

584 W. Randolph St., Chicago

——————————— A —— o

RADOLEK COMPANY

584 W. Randolph St., Chicago, 1L
Please send me your fadio literature.

) 1 am a radio serviceman,

} Radio dealer,
} Experimenter,
) S

P

at School
Name
| Address
Clty State -

| Truly a Pioneer!

[ | This modern all-wave receiver features every

| conceivable improvement known In radio to-
day—it is a receiver that you will be proud
to own. 7

The “MJ™ receiver

[of the truly critical

listenct!

Thete is no finer all.
wave receiver buily
todayl

s
Write for Complete Details on this
odern All-Wave Receiver

Pioneer Sound Laboratory

135 Liberty St., New York, N.Y.

Plecse Say That You Saw It in RADIO-CRAFT
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ALL-WAVE RECEIVER — |

RADIOC-CRAFT

15 to 2,700 Meters

ERE i3 8 TRULY ALL-WAVE receiver; sli-wave in the strictest sense of the

word, It has the enormous range of from 15 way up to 2706 meters. Just con-
sider what thls meuns, 15 meters approaches the ultra short wavelengths; from there the
ranke of Lhe set continues on up through the amateur bands, telecision hands, police and
airblane bands right Into the regular broadeast band and from there further up into the.
upper channel of forelgn speech and musle broadeast bands: this, mind you, all with a
4-tube minjature recelver. That is why we say It is an “‘ali-waver"” in the strictest sense

Now Only
12

with Tubes

FEBRUARY,

for 1935

of the word.

Not only that but the receiver will work from any source of electricity whatever, be it an electric supply main,
storage hallerles, 32 volt farm ilehting plans, or what have you.
receiver 1o any and all of these electrical sources.

which is a dual pentode triode tube {ac-
tually 2 tubes in one), a 43 power output
tube, & 77 high-gain tube end & 25Z5
rectifier.

A series of 7 colls are used Lo cover the
tremendous recentlon range.

Dynami¢ speaker, bullt-in antenns and
provision for phonograph pickup. The re.
ceiver consumes as little s 40 watts on
110 volts and 30 watiis on 220 volts. The
recelver is housed in & steel eabinet, burl-
walnut finlsh. Measures 8%” wide, 6"
high, 3%” deep. Ship. wt., 12 Ibs.

The spacial adaplers listed below will adapt this
The receiver uses only the very latest type of tubes such as 6F7,

3231.v

Works from ANY

No‘.‘ ézlﬁ\e Udnrv:::‘n: All_-:lav? n;;cl;;r Including Tubes But Less Coils, 110 volt

e S12$3 ELECTRIC SOU

No. 322 Set of 4 Plug- RCE

Lot Pl:lc“E ug-In Colls (I5 to 200 meters) List Price $4.00. sz‘ss

No. 323 Set of 3 Plug-in Cails (200 to 27 i M M

No. 32 PRCICE ug olls ( o 2700 Meters) List Price $3.00, SI.76 Iﬂ(llldln Batter'es
ml'.iftupriﬂ' sElrzeeslé-ic Auto Adapter With Suppressors, for use in automobiies or hoats. g -
YOUR PRICE.. .. 7-35

220 wolt AC-DC adapter—YOUR PRICE. $0.88 1
32 volt farm light adapter—YOUR PRICE $6.00 FREE

387

Now
Only .

An AMAZING VALUE!

4-TUBE AC-DC RECEIVER

Radio
and Bhort Wave
Treatise

108 Pages
1500 lilus.

Enciose five

conts  (coin) for

200 TO 550 METERS—BROADCAST mtage “Treatlie

ERE is one case where price does not follow quality— mail. Print name

1 2;215' ﬂ"-gosllghstﬁhe Price is down, the quality is up, Uses TERMS ';"f '“’:" 't‘“"

. ¢ 1-38, 1-36 and 1-39-44—and yvet with these simple Send money on request. u

tubes brings in stations which for their distance n'::d order, certi. 1953"2311”:‘1&"50'»'1':?3. 'l'l;g :&lﬁrugg.e:hg Bhor
clarity will amaze the most skeptical broadecast listener. |fled cheek or ful radio Information, dlagrams, 11iastratlons,
Has a built-in antenna and réquires no ground. You can [hew U. S. Tacdlo kinks l'ml real lve radlo merchandlse.

take it anywhere—any place where 110 volts either A.C.
or D.C., 26 or 60 cycles, is available. ' A
The set measures but 10” wide by 5% " deep by 7%"

stamps. C.0.
D. shi G

only If 20%

PARTIAL LIST OF CONTENTS: [unda-
inental Princinles of Radlo for the Beginner,
Chapter 2—Fundamental Clrcults apl Uscs
of New Tuhes—Revamping Six-Volt Baltery

NOTHING ELSE
TO BUY

Radio Trading Co.,

97 Hudson St.,

high. Shipping weight 16 Ibs. List Price $23.50." Model |remittanceac. Rets for Two-Volt Tubes—Pubiie Address
381. 4 Tube A.C. Broadcast Recejver, Complete with [ So™mpaniesor. Systems—Iiow to Ruftd Short-\Vave Trans-
Tubes. List Price $28.60. der. I sent § mitters and He-
$10.95 via parcel ceivers—Up-to-
oL Rolihal | S50 (WRITE Today
- *. 4 arges; . I =
YOUR PRICE with Tubes $12.95 |hurgs: ex hections, ete., e, b JTOJ]

New York City

READERS—

Send for your FREE supply
These handy post cards will make it

® Index to Advertisers

easy for you to answer any of the ads.
which appear in RADIO-CRAFT, and

without cutting any valuable articles or
data which you may wish to save.

{Dats]

Cornell-Dubilier

Gentemen:

| noticed in the____ o _iisum of

Corp.....
Coyne Electrical School.

D

RADIO.CRAFT your edvertisement, and
would appreciate your sending me com-
plete information and literature. As a

constant reader of RADIO-CRAFT, | wish
to keap the copies of my magazine intact.
end | om taking this meens of inquiry-
rother than mutilate my copy by clipping
the coupen or cutting out the adver-
tisement,

Franklin Transformer Mfg. Co...
Freed Radio Company.................

General Transformer Corp
Goldentone Radio Company

Delta Radio Co. 498

Tobe Deutschmann Corp.... ....488, 496, 607
) E

Electrad, Ine. 487

Electrical Labs. Co. 504
F

G

A Midwest Radio Corp............Inside Back Cover
Aerovox Corporation 49 N
Allied Radio Corp........ -..Back Cover National Radie Institute.. 451
Amperite Corporation. wreeeesens 498 Natienal Union Radio Cor .. 491
B
Bud Speaker Co 490 Pjoneer Sound Lab 511
Burgess Battery Co. - 485 Popular Book Corp 504
Burstein-Applebee Co. . 510  Popular Medicine 508
R
Capital Radio Research Labs.... ... 500 Radio Cireulur Co. 494
Central Radie Labs Radio City Labs... 510
Clough-Brengle Co, Radio City Preducts Co... 6501
Coast to Coast Radio Corp Radio Trading Co. 512
Columbia Sound System (Postal) 498  Radio Training Assoc. of America. . 452
Continental Carbon, Ine.... 502  Radolek Company...

RCA

Reudrite Meter Works.
Remington Rand Inec..

]

S. 0. S. Corporation
Sexclogy Magazine: .
Sears, Roebuek & Cooneeoverenveceeeeen
Shalleross Mfg. Co
Shure Brothers Company...
Solar Mfg. Company.........

Speed Radio Tube Company..
F. L. Sprayberry School... ..
Supreme Instrument: Corp...

T
Triplett Elect. Instr. Co

Grenpark Company 508
biieia— H Try-Mo Radio Co., ine..
Dealer [3 Short Wave Hammarlund Mfg. Cou........c.... U
Service Man Experimanter Hygrade Sylvania Corp... Uncle Dave's Radio Shack.
[ Public Address Jobber I Universal Microphone Co....
Engil!.er Manufacturer Insuline Corp. of America.—...—..__..__.. 490 A
00 Professional Set [ Radio K D. L. Van Leuven Labs....... ... et e 504
Builder Engincer Kato Engineering Co....... 504 w
The Ken-Rad Corp. Ine.... 502 The Webster Company..
L Wellworth Trading Co
L & L Electric Co 502 Wright-DeCoster, Inc.....
Leotone Radio Co L) (While every precaution is taken to insure
accuracy, we cannot guarantee against the
McGraw-Hill Book Corcvecvcerecnienccsncanens 496 possibility of an occasional change or omis-
Mass. Radio School 509 sion in the preparation of this index.)

Please Say That You Sew It in RADIO-CRAFT
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SAVE % 507 4y BUYING YOUR RADIO D ctsct frome_ MIDWEST IABORATORIES

Thorill 1o Guaranteed World-Wide WNGH FIDELITY Perfornance with This

47/#:/ 1935-36 MIDWIST

enw

SUPLR ﬂe/tlxe

J6TUBL
f\ﬂ*

ONLY RADIO COVERING
9 TO 2,400 METERS.

(ALL FIVE WAVL BANDS )

12,000 MILE TUNING RANGE

Z

WORLD'S GREATEST
RADJO VALUL

with
New

Deluxe Auditorium -Type

{ wss Tumes )

\. 30 Days FREE Trial

ETFORE you buy any radio write for the new FREE
Fs 1935-36 Midwest “Fifteenth Anniversary” eatalog
and see for yourself the many reasons why 110,000 satisfied customers

bought their radios direct from the Midwest Laboratories and saved
from 44 to 4. Why pay more than the direct-to-you laberatory price?

You, 100, can make a positive saving of from 30% to 509, by buying
this more economical way. Learn why Midwest outperforms sets cost-
ing up to $200.00 and more. Never before so much radio for so little
money’ Midwest gives you triple protection with: One-Year Guar-
on.'y Midwest Gives You Multi-Funetion Dial antee, Foreign Reception Guarantee, Money-Back Guarantee.

o

'tIl‘xl(l:lir 3\.310&:}1; Sfﬁéi?i‘it :sngfir;]";lm‘l‘a'gé 50 ADVANCED 1935 FEATURES equalled world-wide broadcasts...
dial! It is a many-purpose dial that per- Many exclusive features include: England, France, Germany, § alrg
forms many functions. Now, Midwest guar- Micro-Tenuator.. Fidel-A-Stat... Italy, Russia, Australia, etc. Sen

antees that inexperienced persons can se- Separate Audio Generator.. Cer: - today for money-saving facts!
cure good foreign reeeption. Send for FREE mic Coil Torms, ctc. Only Mid- sensatiONAL HIGH FIDELITY. RECEPTIOMN
miniature of actual rotating dial which West coversa ?umng range of 9 to This bigger, better. more powerful, clearer-
clearly shows these outstanding advantages: 2400 meters (33 Megacy cles to 125 toned, super selective, I-tube radio gives
1. Dial calibrated in Kilocycles, Megacycles KC)—enabling you to casily and you absolute realism-—assures you of life-

like, erystal-clear tone—unlike anythi

- ! ything
- EnfllMt:t"sz Brosdesalhnti success(i]'ul']y tune in even 10: you haveever experienced before. You will
. Calllettersof American Broadcas ationé powere oreign stations up t0 fear one Inore octave—overtones—that

griited an callatg inpicsted, 12,000 miles awav with crystal- cannot be brought in wilh ordinary ra-
Slow-Fast, Smooth-Acting Tuning; 1 1 d- K et p gt o L
. Station Group Locator; clear, loud-speaker recepl -

mstrument. every

3.
4
5. Simplified Tuning Guide Lights; voice, every shade and
6. Automatic Select-O-Band Indicator; All 5 “3\(—: Bf;nds cﬁalﬁelxgul :‘0 \ inflection of speech.
7. [Mluminated Pointer Indicator; enjoy today 's finest g 1aclity H 0
8. Silent Shadow Tuning—Improvement on AMmerican programs. In addition, \
B Meter Tuning; you get Canadian, police,amateur, | Take advantage of
i 9. Centralized Tuning. commercial, alerane and Shlp tdhe ql;n;EzEng 30;
ay tri
New Style Consoles broadeasts and_ derive new delight o, Seod o
. The Midwest 36- and new excitement from un- FREE catalog.

| poge catalog Pt pEaL DIRECT WITH LABORATORIES &

f tureely compia Increasing costs are sure to result in hngher

: : are sur
l'_ne,Of beautiful,ar- 7,4 priees aoon. Buy before the big ad- ‘
tistic de luxe con- vance...NOW __.while you can take advan-

sole and chassis in tage of Midwest's sensational values...no
middlemen’s profits to pay. You can order oP m

" AMAZING 30%DA
| OFEER AND NEW.

SPEAKER

Listens to
World-Wide Reception

Vineland,
Noza Seo=
tia, Can.
— 1 have
reccived
mauy for=
cigh sto=
tions in-
cluding
GSL, Lon.
don; EAQ, =
Madrid. A friend, beu.d af
s radio department in a
store, said hg would rather
buy & Midwest than the
make he sells, Charles R.
Ingraham.

—_——

Peruvian Praises

Forelign Reception
Safford,
Arizong=
It'sareal
thrill to
listen Lo
my Mid-
west, to
ear &
voice
{roma far
off lund. 2
say: “This is tha voice of
the Pacific, VIK2ME, in
ydney, Auatruhu.' or.
We take you now to
Westminster Abhey,” ., .
ete. Frankiim 1, Jobn,
P. 0. Boz 244,

T

catalog today! eatisfaction asil you were Loselect it in our
M|:img'| Y great radio lahoratories. You save 30% to
ong-range 507 \\henl:you buy this popular woy...you get 30 daya meour_tawl KR 18953100

trial., as little as $5.00 down puts a Mid- LR, .

low as « « or money back. Write for new FREE catalog today.

MIDWEST RADIO CORP. i

four colors. Write {cml‘ 1935-36 High Fidelity radio from new MIDWEST RADIO COKP.,
for new FREE Midwest c‘nta]nF with a8 mueh certainty of Dept. 920, Cincinnati, Ohlo.
Without obligation on my part send Extra Money

me your new FREE 183536 catalog, Chuck Here

plete detaild of your fliberal 30-day Dﬂmh

radios are FRE i ;i 4
priced as$2750 west radio in your home. Satisfaction guaranteed FREE trial offer. Thisis NO'T sp order.
—

User-Agunts
Make Easy

corn-

Address_ . ieeieeicemeaaas
DEPT. EEdll— CINCINNATI, OHIO, U. S. A. —_— o :
Established 1920 Cable Address Miraco. .. .. All- Codes P
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" i WRITE TODAY !

ALLIED RADIO CORPORATION
833 W. JACKSON BLVD., CHICAGO, Dept. D,

| |

& P N
Allied{Radio: L
CORPORATION | :
833 W.JACKSON BLVD., Chicago, Ill. : ™~ N i
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