PRIZE AMATEUR TRANSMITTER

October
25 Cents

Remote Control
AC and DC Receiver
Servicemen’s Set Tester

rld’ ighest Frequency Oscillator Tube
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AMAZING World Wide

Aero Short Wave Receiver

Convert your AC or DC radio set inte

a short-wave Superhetersdyne. With'

this eonverter on your recular set you wil

Ue ahle to tune in short-wave stations frof

many different pavts of the warld. The

Lonverter contains  its owe Ilhlnhll(

B voltuxe ean easily he ol

ulnr sel. or you may use

No plug-itn colls

to tune. Na wi or s Uses two
tubes, one  as oscillator and ene us  mix
Price, AC model. less tules, 1ewdy for operation, $12.5 ; g 2

DC model for hattery-operated sets, $11.50.  Twe matched ¥ AL - -
VX227 tubes at 75¢ each, $1.50; onc 43-volt battery, $1.45. £

A new radio thrill for you.

NEW AERO MIDGET Span the world with this set.

) Enjoy unique foreign programs
Using the Latest Type PENTODE ¢ d H brodad
and MULTI-MU Tubes rom strange lands. ear broad-

Price, $17.75. Here is a midget radio that casting stations from all over the world,

cveryone can afford. that has performance, dis- e . 7 i Ry
tance and tone qualllles like the larger and via Short waves. S our ()rdlnilry receiver
much more expensive sets. \Wonderiful tone , r :
quality and selectivity. Full dynamic speaker. cannot tune 1In thCSC IO\V—\VZIVC stations.

Full vision dial. Phonograph pick-up plug. T g B cc
Beautiful walnut finish cabinet. This is a W 0r1d-w1de receiver gCtS 14 to DDO_
3-tube set and sells for §17.75. Price of com-

plete set of § tubes is $6.00. meter stations with surprising clarity.
Price of set, including 6 coils, $6.45;

ASTOUNDING oo e price in foreign countries $7.75, postpaid.
AUTO RADIO BARGAIN

Chas. Hoodwin Co., Dept. 300,
4240 Lincoln Avenue,
j Chicago, IlI.
This is the latest model 6. Tube Aero Pentode Auto
Radio. Due to the use of the latest Pentode tubes,
this set is equal, in per formance, to many 8-tube
receiving sets, The circuit used is one which will
be embodied in most of the expensive 1932 model
auto radios. The complete set can be clamped on
the steering post of your car. or can be operated by a deposit of $1.00 is required on the short-wave re-

| You may send me the items T am filling in in the
remote control from the dashheard. Price of set I ceiver or short-wave converter. A deposit of $5.00 is

space below. Enclosed is my remittance to cover. It
is understood that you guarantee your merchandisc
to be in first-class condition when delivered. (If
cash is sent with order you may deduct 3% from the
amount of your purchase. Should you order C. O. D.

only $20.00. The set complete with tubes, batteries, required on the Aero Midget or Auto Radio.)
dynamic speaker, autenna equipment and noise sup-
pressors, $39.50.
Items Wianted, feny s snsmmpors S8 1808 3 snanse e e
Send for Latest Catalog of

Parts and Equipment

NN i een s A malita s o suvs ot Kd 38 3k & imuik b 6

Streetand A0y 4 2 a2 bnibimd!s 1 o sslmeen 2 b dalanine s

CHAS. HOODWIN CO.

4240 Lincoln Avenue Dept. 300 Chicago, I, | 7 e e SiEtt.sve.. 34T
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Important and far-reach-
ing developments in
Radiocreatesudden
demandforspecially

e i This excellent
e o (o ‘ set -analyzer
’ ' = and trouble

I.‘\NY skilled Radio Service Men are necded now to service

hooter included

all-electric sets. By becoming a certiied R, T. A. Service -

Man. vou can make big money, full time or sparc time, and tﬁ
fit yourself for the big-pay opportunities that Radio offers. Wl ou" 60”’16
We will quickly give vou the training you need to qualify as a
Radio service man certifv you . . . furnish you with a marvelous g 8,
Radio Set Analyzer. This w onder instrument, together with our train- 0 traln ln /
ing, will enable you to compete successfull\ \\1111 cxperts who have
been in the radio business for vears. With its help you can quickly
diagnose any ailing Radio set. The training we give you will enable
vou to make necessary analysis and repairs.
Serving as a “radio doctor” with this Radio Set Analvzer is but one This amazing Radio Set Analyzer plus the
of the many easy ways by which we help you make money out of instructions given you by the Association

Radio. Wiring rooms for Radio. mstallm" and servicing sets for will transform you into an expert quickly

] e ] ; With it, you can locate troubles in all types
dealers. building and installing automobile Radio sets, constructing S Teefe fest Tcirctitar Micacite wesTatance

and installing short wave receivers . . . thosc arc a few of the other and condenser capacities, detect defective
ways in which our members are cashing in on Radio. tubes. Knowing how to make repairs is
As a member of the Radio Training Association. vou receive personal easy; knowing what the trouble is requires

expert knowledge and a Radio Set Analyzer
With this Radio Set Analyzer, you will be
able to give expert service and make big
money. Possessing this set analyzer and

instruction from skilled Radio Engincers. Upon completion of the
training. they will advise you pcrsmnl]v on any problems which arise
in vour work., The Association will help vou make money in vour

sparc time, increasc your pay, or start vou in bu%meis The casu:%t knowing how to use it will be but one of
qmc!u st. best-paving way for vou to get into Radio is by joining the the henchits tlnt will be yours as a member
Radio Traming Association of the R. T

Write for No-Cost Membershlp Plan

We have worked out o plan whereby a membership enrollment need
not cost vou a cent. Our thorough training and the valuable Racdio
set analvzer can he vours,  Write at once and find ount how casily
hoth of these can he earned.

il Qut and Mail Today!
RADIO TRAINING ASSOCIATION OF AMERICA

i 1
: z
Now is the time to prepare to be a Radio Service Man. Greater | Dept. RNA-10, 4513 R°Ve”5wf’°d Ave., Chicago, Il |
opportunities arc opening up right along.  For the sake of extra | Gentlemen: Send me details of your No-Cost |
money in vour spare time, bigger pay. a husiness ol vour own, a | Membership FEorollment Plan and 1.nform.at10n.on |
position with a future. ect in touch with the Radio Txamm" Associa- | how te learn to make real money in radio quick. |
tion of America now, I i
Send for this No-Cost Membership Plan and Free Radio Handbook | {
that will open vour eves as to what Radio has in store for the ambi- | |
tious man. Don't wait. Do it now. [ |

|

|

|

I

ENTEUTIT Gl s 3 4 o o o e 0 S 0 D 0O

N AT CSS v o o metios o 1 o0 52 5 0 8 o 3 U 0 3 10 0 A B G 5T
RADIO TRAINING ASSOCIATION OF AMERICA e ' 4. |

Dept. RNA-10 4513 Ravenswood Ave. Chicago, lll.
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Published Monthly by Teck Publishing Corporation, Washington and South Avennes, Dunellen, N. J.

EDITORIAL AND EXECUTIVE OFFICES
350 HUDSON STREET, NEW YORK CITY, N. Y.

Fntered as second class matter at the Tost Office at Duncllen,
N. J., under the act of March 3, 1879. Copyright, 1931, by
Teck Publishing Corporation.  All rights reserved. Title Reg-
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America. The contents of this magazine must not be reproduced
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25¢ a Copy,

scribers  are

$3.00 in Canada,
Foreign Countries.

$2.50 a year,
$3.50 in
Sub-
that
change of address must reach
us five weeks in advance of
the next day of issue.
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Course COVE

Operators ou ships sec the world and get
good pay plus cxpenses.

Youll Get #r7://s -

J.E. Smith, Pres.

You like action, romance, thrills! You'll get
them in Radio—plenty of them! Big pay, too.
That is why | urge you to mail the coupon below
for my free book of startling facts on the variety
of fascinating, moncy-making opportunities in
this great, uncrowded field. It also explains how
vou can quickly learn Radio through my amaz-
ingly simple 50-50 method of home-study training,
even though you may not now know the ditfer-
ence between a “Screen Grid and a Gridiron.”
Thousands of men who knew absolutely nothing
about Radio before taking my course are today
making real money in this growing industry.

Thrilling Jebs That Pay
$50 to $100 3 Week

Why go along with $25, 330 or $45 a week in
dull, no-future work when there are plenty of
good jobs in Radio that pay $50, $75, $100 and
more a week ? For instance. by taking my train-
ing. you can sec the world in grand style as a
Radio operator on shipboard. There are many
splendid openings in this line with good pay plus
your expenses. You'll also find thrills and real
pay in Aviation Radio work. Broadcasting is an-

BIG PAY in RADIO
1 will Train You at Home to Fill
a Fascinating Job

: rRad}'ochnquiIzy Crowllyis Opening
Hundreds of Big Jobs Every Year

other field that offers big pay and faseinating
opportunities to men who know Radio. And think
of the great, thrilling future for men with Radio
training in Television and Talking Movies. My
free book tells all about these and many other
branches of Radio that bring vou in contact with
interesting people, pay big money and make life
pleasant for vou. Without doubt, Radio training
is the key that opens the way to success. And
my training. in particular, is the only training
that makes you a RADIO-TRICIAN—the magic
word that means valuable recognition for you in
whatever tvpe of Radio work vou take up after
graduation. You'll see 10hy, when you reccive
my interesting book.

Many Earn $200 to $1000
in Spare Time While Learning

You don’t have to quit your present job to take
my course! You stay right at home, hold your
job, and learn in vour spare time. teach You
to begin making extra money shortly after You
enroll, My new practical method makes this pos-
sible. I give vou eight big experimental outfits
that teach you to build and service practically

Je only DY as $15, Q. “men.
hriog 48 B Gyimed Rad0

ventn

in Radio

every type of receiving set made. Many of my
students earn $15, $20, $30 weekly while learn-
ing. Lynn Henderson, 817 Elgin Court, Jackson,
Mich., writes: I have made at least $1,600 serv-
icing and repairing Radio sets and I am just
starting my thirty-third lesson.”

Get My Free Book

Send the coupon below for my 64-page book of oppor-
tunities in Radio and information on my howme-study
iraining. It has pnt hundreds of fellows on the road to
bigger pay and success. It will tell you exactly what
Radio nifers you, and what my Employment Depart-
ment does to help vou get into Radio after you gradu-
ate. 1 back my training with a signed agreement to
refund every penny of your money if, after completion,
vou are not satisfied with the Lesson and Instruction

Service I give you. Fill in and mail the coupon NOWI

J. E. SMITH, Pres., Dept. [KR
National Radio Institute
Washington, D, C.

J. E. SMITH, President

Travelled 79,000 Miles

“Dear Mr. Smith: T have worked as
Junior Operator on board S. S. Dorchester
and Chief Operator of the Chester Sun. I
have travelled from 75.000 to 100.000
miles, visited ports in various countries,
fished and motored with millionaires, been
on airplane flights, etc. I am now with
The Jenny Wren Co.” Robin D. Compton,
The Jenny Wren €0, Lawrenece, Kansas.

$460 a Month

“The Radio fleld is getting
bigger and better every year.
I have made more than §400
each month and it really was
'& your course that brought me to

this.” J. G. Dahlstead, Station
KY4, San Francisco, Cal,

Employment Service fo all Graduates

www americanradiohictorv com

National Radio Institute, Depf. IKR

i

4

: Washingten, D, C.
1 Dear Mr. Smith: Send me your free book,
i “Rich Rewards in Radio,” giving information on
the big-mouey opportunities in Radio and your
| famous 5050 method of home-study training. I
{ ungcnitaind thlsl places u_lﬁ uuuer no obligation

that no salesman will call.

) an

1

|

i

NAME

ADDRESS. ...

OCCUPATIUN..
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ERE we are, installed in our new

quarters in a modern eight-story
building at 350 Hudson Street, New
York City. Large airy offices of ap-
proximately 6,000 square feet, in the
heart of the Manhattan radio manufac-
turing center, give our staff new facili-
ties and conveniences for turning out
the finest radio magazine that can be

published.
* ok ok

THERE are probably many of our
readers, clients and friends who have
not as yet heard that Ranio NEws has
been acquired by the Macfadden inter-
ests and is now being published by the
newly formed Teck Publishing Corpora-
tion, a Macfadden -subsidiary. The
editor considers this new affiliation, right
at the time we are celebrating the 12th
Anniversary of Rapio NEws, a signif-
icant one to our readers, for it insures,
with the enormous resources, increased
distributing capacity and long executive
and editorial experience of this great
organization, an even more brilliant fu-
ture for the oldest established radio
magazine. The staff of editors who have
been making the magazine for you re-
main intact and they are indeed spurred
on in their work by the generous co-
operation of the executives of the
parent organization.

* k%

Rapro News’ editorial policy will con-
tinue to be devoted to a progressive
program of improvement and develop-
ment in the radio science, art and indus-
try. It will continue to present impar-
tially and authoritatively. through its
pages, news of every important develop-
ment in the radio field. Rapio NEws
will also continue to be the Forum, the
informing friend and ready reference of
engineers and technicians, servicemen,
experimenters and set builders, radio
amateurs and commercial operators,
dealers and manufacturers, scientists,

teachers and students.
£ 3 %* %*

WoRk is now practically completed on
the construction of the partition walls
for our new and up-to-date shielded
radio laboratory and our engineer-edit-
ors are now busy with aggressive plans
for developing new sets. testing and
measuring devices and working on solu-
tions of the problems of our readers.

* ok ok

TuE Service Beuch department is to
be expanded to give added helpfulness
to the service-salesman, to help him to
increase his business, to work more ef-
ficiently so that his every motion will
bring real service to the customer and
substantial profit to himself. in making
sales and acting as the good-will emis-
sary of the radio dealer and manufac-
turer.

For engineers. a new department,
Radio Science Abstracts, is bringing in
high praise and comment. It is helping
engineers to keep up to date on con-
temporary advances in the science and
to review quickly and conveniently the

world's worth-while technical papers,
books and periodical literature.

1What’s New in Radio will continue to
bring to dealers and ultimate consumers
news of all the latest products placed on
the market for radio users.

Experimenters will find the new de-
partment, IVith the Experimenters, con-
tains a wealth of helpful information on
a large variety of subjects, with exact
data, presented authoritatively.

* ok %k

OxE of the most popular and newest
of our departments is the Radio Physics
Course, of which Lesson Three is to be
found in this issue. It is a complete
course in radio and contains a teachers’
question box available to physics in-
structors and students alike, for current
class-assignment work. It is now being
used by many schools and colleges.

Latest Radio Patents is also useful to
technicians, designers and inventors.
This is keeping them advised of new in-
ventions in the art, and at the same
time is making Rapio NEws invaluable
as a radio reference.

* ok ok

Axp still other new departments are
to be added as our program of develop-
ment is further rounded out. One of
them will be announced in the Novem-
ber issue.

* ok %k

Rapro News will still continue to be
placed on the newsstands on the 10th of
each month preceding the date of pub-
lication. Be sure that you do not miss
a single copy, for it will be invaluable to
you alike in your work or hobby.

* ok %k

ELevEN days after this issue of Rapro
NEws is placed on the newsstands the
8th Annual Radio and Electrical World’s
Fair will be in progress in New York at
the Madison Square Garden. Radio
enthusiasts will see there in brilliant dis-
play all the newest radio developments
for the 1931-1932 season.

* k%

TWENTY-SEVEN days later at Chicago
will be held the 10th Annual Radio and
Electrical Show. where enthusiasts of
the Middle West may congregate for
the same purpose. These are the two
greatest radio and electrical centers of
the United States and it is said that
259 of the total annual radio sales are
made in these arcas.

On page 316 of this issue there appears
a description of some of the latest radio
apparatus that will be exhibited at these
shows. These include the latest receiv-
ers, apparatus and television equipment.

* ok Xk

EveN royalty finds great interest in
listening in on the short-waves, accord-
ing to Robert Hertzberg of Lawrence,
Massachusetts. King Prajadhipok of
Siam, who is now returning to his native
country after a four months’ sojourn in
the United States, is an ardent radio
fan and user of American radio appara-
tus. He is familiar with most of the
short-wave stations of the world, having

www americanradiohictorv com

Editor—to You

listened in to most of them in his fa-
mous palace at Bangkok. Mr. Hertz-
berg demonstrated a new short-wave set
of a well-known American manufacturer
at Ophir Hall, Purchase, New York, at
the King’s request, recently. His Maj-
esty is enough of a radio experimenter
to specify certain technical changes he
wanted in a new set to meet reception
conditions in Siam.
* ok %k

UxcLE SaM himself as well as the in-
dividual citizens of the United States
seem to be appreciative of the news
and information contained in “our own”
magazine. Recently he sent a request
for 44 subscriptions to Rapio NEws to
be distributed to the various govern-
ment airports of the War Department
Air Corps. He also requested subscrip-
tion copies for the Bureau of Standards
library. This is the finest kind of ac-
ceptance.

Nearly every reader who writes to
the editor begins his letter with state-
ments like the few that follow: “I have
enjoyed Rapio NEws for years; you cer-
tainly are putting out a great magazine.”
Edward Dejak, Cleveland, Ohio.

* kK

“I enjoy your magazine very much
and want to congratulate you on your
steady improvement of it, especially of
late. The department ‘Latest Radio
Patents’ has real value in it for most
any reader of the magazine. It puts
light on phases of research which are
unpublished in any other way. 1 hope
you. will continue it.” . Murray A.
Crosby, Riverhead, New York.

* k%

“As a constant reader of Rap1o NEws,
may I express my feelings and senti-
ments regarding the ‘Latest Patent’ de-
partment? It is one of the best depart-
ments in your magasine and I am look-
ing forward to many more articles”
Norbert J. Richard, Milwaukee, Wis-

consin.
%* %* *

“Just a line to tell you that the ‘Radio
Science Abstracts’ department is well
received by me. Please continue it as a
regular feature and give more book re-
views.” L. Carini, Wetherfield, Conn.

* ok k

THiIS is true also of letters from for-
eign subscribers, as evidenced by the
following excerpt:

“I must say that the latest issues of
Rabpro NEWS are more interesting to the
experimenter and technician than those
previous to the change in editorship.
The articles on home recording and con-
cerning radio and music generally are
excellent.” Leslie Jones, Maxwell, New

Zealand,
* ok %k

THE Editors appreciate this recogni-
tion.
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BIG PAY JOBS __

opern e

for the Radio
Trained Man

Scores of jobs are open to the Trained Man—jobs as Designer,” 7
Inspector and Tester—as Radio Salesman and in Serviceand  ; r
Installation work —as Operator, Mechanic or Manager of a / |

Broadcasting station—as Wireless Operator ona Ship or Air- § N
plane — jobs with Talking Picture Theatres and Manufac-

turers of Sound Equipment—with Television Laboratories and Studios”
— fascinating jobs, offering unlimited opportunities to the Trained Man.

TenWeeks of Shop Training #

'7

CometoCoyne inChicago and prepare for these jobs theQUICK and
PRACTICAL way — BY ACTUAL SHOP WORK ON ACTUAL RADIO
EQUIPMENT. Some students finish the entire course in8weeks. The Soaslle
average time is only 10 weeks. But you can stay as long as you i

TELEVISION a7d TALKING PICTURE

In addition to the most modern Radio
equipment, we have installed in our
shops a complete model Broadcasting
Station, with sound-proof Studio and
modern Transmitter with 1,000 watt
tubes —the Jenkins Television Trans-
mitter with dozens of home-type Tele-

vision receiving sets—and a complete
Talking Picture installation for both
“sound on film” and ‘‘sound on disk.”
We have spared no expense in our ef-

fort to make your training as COM-
PLETE and PRACTICAL as possible.

FREE Employment

Service to Students

After you have finished the course, we will do
all we can to help you find the job you want.
We employ three men on a full time basis
whose sole job is to help our students in find-
ing positions. And should you be a little short
of funds, we'll gladly help you in finding part-
time work while at school. Some of our stu-

o clents pay a large part of their living expenses
i~ " in this way. Mail the coupon below!

- - = = ------------------------q
COYNE IS 32 YEARS OLD }rcuswm o o |
Coyne has been located right here in Chicago since 3 Badio Division, Loyne ®ectrical 5C1001
1899. Coyne Training is tested —proven by hun- § S00,SuRauiiih Sl Dept,7d:8C, CHlicape, Ik
dreds of successful graduates. You can get all the § Send me your Big Free Radio and Television j
facts—FREE. JUST MAIL THE COUPON FOR A FREE § Book. This does not obligate me in any way.
COPY OF OUR BIG RADIO AND TELEVISION BOOK, } !
telling all about jobs . . . salaries . . . opportunities. This I ngme i
does not obligate you. JUST MAIL THE COUPON! : .....................................
RADIO ELECTRICAL S '
DIVISION, COYN E H. C. LEWIS, President Fggg 2!; = Address. ..o =
500 s. Palllina st., Dept. 71'8C Chicago, 1. : l

T e S it R
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W, (PECIALS

Bargain Book

It’s lere! The new 1932
WHOLESALE RADIO SERVICE
COMPANY 10th Anniversary Catalog! Bargain

book of the radio industry! The greatest, finest catalog
ever issued. Chock {ull of the newest and latest in radio.
Brand new, guaranteed merchandise. Wholesale prices—
lowest in our historv. Send for your copy of the new
WHOLESALE 10th Anniversary Catalog TODAY.
Absolutely free. Just mail the coupon below,

LAFAYETTE J0 Luh€ | Lowest Price%&w%ml/fz/
.Super-Heterodyne MIDGET SET °

coer developed
of the year! A five-

tube mantel receiv- <
er, capable of amaz-
ing performance,
with every modern
feature, for only
$16.50. And what a
set ! TWQ SCREEN
GRID—-VARI-
ABLE-MU—PEN-
TODE OUTPUT—
no wonder this little
dandy is such a
powerful performer,
Other features are
GENUINE ROLA
DYNANDMTIC
SPEAKLER-—

. LOFTIN-WHITE )
The new Lafayette Due-Symphonic—America’s most modern re- AMPLIFIER—3-GANG CONDEN SER—

ceiver—the most powerful radio receiver ever developed. A 10-tube : N 1 L
Supur-Heterodyne, <-mn[ilctelsf‘ shielded ttlo climinate inlerlx'ercnccA 581“7[‘11‘\[.\\‘\ H“? \[’:I‘F.A\ NA—RCA LICENSED—
Here are a few outstanding features of thiz great new recelver. o N-W TE 1 o :
FOUR VARIABLE-MU TUBEX AND TWO PENTODE TURESR This mighty at L CLNST;D tel eabinet
IN PUSH-PULL, VISUAL METIER TUNING (one of the greatest 115 mighty atom 1s cncased 1n a mantel €a
improvements in perfect reception). AU’II‘Ul.\I.\TIt‘ )‘"{'\n‘”‘\L'T'T\E of surprising beauty. Clean-cut and pood look-
TROL (eliminates unpleasant blasts and distertion), LAFAYE 0 3 2 1 b 1/
PERFECTED TONE CONTROIL. (suit your own taste as to tonal ng. 13‘}." inches l”gh’ 11
quality).  LOCAL-DISTANCE SWITCH (removes intevference be- 111_ChE'S wide.
tween  stations) ST.\Lxl;/-x[‘Il]z\lx(').\.\g](‘.'rspn,\lix\ur( r:u;c\c ?t It's the buy of the vear! Try
crfect reproduction), 1% ‘HO-VOLTS PLR METE NENST- g d N . 9
v P TIVITY  and HATR-LINE it in vour own home under
1 K.C. RELECTIVITY, our liberal guarantee and 30- -
Listen to this set perform! DAY FRELE TRIAL OFFER
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Accurately Predicts Future Trends
The final measure of progress in uny art is the scope of its
application.

Radio broadcasting, talking movies, television, all of the many
developments of recording, transmission and reproduction of
light and sound have grown from a common root—the labors
of early experimenters with wircless telegraphy.

The end is not vet in sight. Present results have inspired
technical workers throughout the woerld with a degrec of confi-
dence in their capabilities, which promiscs cven greater marvels
in the vears to come.

Mav Rapio News, which is the pioncer publication and lony
ago predicted present-day realizations, continuc its geod work,

Manager of Plant Operating and Engineering
National Broadcasting Company
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Explains Quasi-Optical Wave Phenomena

Dr. Saxl (right) in the Ravio News Laboratory pointing out to the Technical Editor some

of the design features of the new tube which enable it to generate radio signals at wave-

lengths of less than one inch. These ultra-short waves, approaching light wavelengths,

have been used in actual transmission and reception—but follow optical laws rather than
the more familiar laws of radio
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The World’s
IGHEST FREQUENCY
Oscillator Tube

Here is presented for the first time a complete and comprehensive description of

the mew oscillator tube which has

made possible radio transmission on

wavelengths measured in inches rather than in meters

Y means of an entirely new
type of vacuum tube work-
ing on different principles
than the usual feed-back oscillator, frequencies as high

as onc to six billion cycles are now being used to produce the
world's shortest radio waves. Although there have been a
number of descriptions of the general system used rccently be-
tween Dover, England, and Calais. France. for transmission on
the wavelength of 18 centimeters. the complete data on the tubes
used have been so far kept secret. The purpose of this article
is to explain what these tubes are, how they operate and the
circuits with which they are used.

One of the illustrations shows the
physical characteristics of the
unique tube as used in the actual
communication work. It has an
output of .5 watt power.

Unique Tube Construction

As shown in drawing 5 the grid is
not supported except at the termi-
nal, as cvery connection between
the windings of the grid would
mean a partial short-circuiting of
the grid. Special care has been
taken in the design to choose the
different parts of the lead-in wires
and supports in a way so that they
represent just fractions of one
wavelength; the special wavelength
for which the tube has been de-
signed. Between the lead-in wires
a shield of copper is attached to
protect the lower parts of the tube
from the influence of the electric
oscillations. The entire shield has
a size of only 2.5 inches by 2.5
inches.

The distance between the actual
oscillator (the space between grid
and plate) and the shiclding is ex-
actly one-half wavelength. The
other parts of the tube, the plate.
the grid and the filament, have also
been designed to represent exact
fractions (or harmonics) of the
wavelength. This is also extremely
important for the distance between
the lead-in wires. Special care has
been taken to build the tube absolutely symmetrical.

In the oscillator, the grid is charged to a potential, say be-
tween 250 and 300 volts positive. The plate. however, has not
only a lower potential than the grid but is kept even lower
than the flament (about 40 volts negative).

In a transmitter or oscillator tube like this the oscillations,
as Kurz and Barkhausen have shown, are not controlled by a

geometrically concentric.

By Dr. Irving J. Saxl

The micro-ray tube is designed with its elements

and plate and grid leads isolated to keep inherent
capacity to an absolute minimum

direct coupling between the ex-
terior circuits of the grid and the
plate (not as in the audion, for
instance). These oscillations or frequencies in the order of
1,600.000,000 to 6.000,000,000 cycles per second are created
and gencrated by periodical movements of electrons within the
space between grid and plate in such a way that they impress
a harmonic of their frequency upon the oscillating circuit. The
wavelength itself is determined by the electrode-size and the
voltages applied. a higher voltage being used for shorter
wavelengths. A special tuning system has proven unnecessary.
The electrode size and also the
distances between the lead-in wires
determine, to a very marked ex-
tent, the characteristic wavelength
at which the tube will radiate. In
the two pictures in which we are
showing two tvpes of micro-ray
tubes this effect may be clearly
scen. The onc with the standard
European socket has a wavelength
of about eighteen centimeters. The
lead-in wires for the filament, the
grid and the plate are all parallel.
thus being coupled to each otler to
a considerable extent by their re-
spective capacitance. In the other
tube, however, the grid and plate
are carried out at opposite points
of the tube to make possible the
use of still shorter waves. Under
favorable conditions wavelengths
have been handled with this type
of tube as low as 2.5 centimeters.

Antenna Design

Ultra-frequency apparatus of this
type naturally does not work on an
antenna system of high impedance.
For these quasi-optical waves use
has been made of the old Hertz and
Lecher-type installation, the bi-
poles being carried out directly
from the tube into the focus point
of the reflectors.

By using reflectors, a gain of
energy of about 160,000 times is
made in comparison with a system
without reflectors. With this ultra
short-wave reflector system communication over the English
Channel has already been maintained with an energy of only
0.5 watt . . . scarcely enough energy to give sufficient current
to an electric pocket searchlight.

There is no fading effect for these ultra short-waves as they
are not reflected by the Heaviside-Layer. Like light. which on
its way from the sun passes the outer circles of the earth’s

The base is eliminated
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Antenna - reflector systems
used in transmitter and re-
ceiver systems both of which
employ the micro-ray tube.
The receiving installation at
the right shows the antenna
doublet, larger than that in
the transmitter, mounted in
the small rectangular frame

atmosphere, they travel ap-
parently with ease through
these layers.

The resemblance of these
quasi-optical waves to light
waves becomes still more
significant if we regard the
fact that they can be col-
lected in a lens system like
light rays. The only differ-
ence is that we use, instead
of glass, a medium of more
suitable dielectric properties.
With lenses of bakelite,
amber and similar materials,
quasi-optical waves can be focussed and in many other ways
controlled like light rays.

Metallic lenses have also been used for concentrating the
beam of electromagnetic waves. These investigations have
been carried on by Cockaday of New York University. the
results being very satisfactory. There is. however. this one
point; that the metallic lens is to be regarded as a source of
radiation for itself. In combining a lens with a reflecting
antenna, that part has to be taken into consideration. By
using proper forms and observing the

Rapio NEws ror OcroBer, 1931

secrecy could also be increased by having receiver and trans-
mitter both revolving synchronously on a horizontal axis, thus
changing the planc of polarization constantly. Transmitters
such as this are more easily transportable than the heavy
longer-wave transmitting outfits. They are less expensive
and need less energy. Although these waves travel like light
and with all advantages of light they are not absorbed by
fog and rain and are not subjected to changes in atmospheric
conditions.

By going down to the order of quasi-optical wavelength the
channel of communication is thus greatly enlarged. For means
which require a broad spectrum of wavelengths, as for instance
Is necessary for television, a proper medium is hereby given.

Long and careful research work preceded the instalment
of the first station to work across the English Channel on
wavelengths shorter than ever before used for communication
over a distance of 20 miles.

Relating to wavelengths of only a few centimeters. the laws
valid for communication on the broadcast or even the short-
wave channels down to 10 meters. are not valid any longer.
These waves, although purely electromagnetic waves. only of a
tremendous higher frequency
than the usual radio waves, are
not reflected from the Heavi-
side layer like the so-called
short-waves and therefore
have not been used between
points so far distant that the
curvature of the earth would
interfere with transmission.
If larger than about three
meters, electromagnetic
waves will bend around ob-
stacles, such as mountains or
buildings or pass through
them. These slightly longer
waves are reflected from the
Heaviside layer, remaining on
the earth. In the dimension
of the ultra-short waves, how-
ever, a fair sized building is
an obstacle sufficient to pre-
vent the rays from pene-
trating through it. This is
likewise true of hills and even
of large trees.

Thus communication has
only been tried between points on a straight line connection.
These ultra-short waves travel like light; they are different
from light, however, inasmuch as they are not absorbed by the
dust, moisture and CO. content of the atmosphere, also that
they are not acted upon by the heat-vibrations of the air,
which are a heavy obstacte for long-distance communication
along a path of modulated light in the ultra-violet, visible or
infra-red region.

As mentioned above, these ultra-short waves travel like

light, but have the agrecable distinction

electrical data of the chemical materials
used for building the lens system, the
frequency of this svstem can be readily A
controlled. Dispersion and refraction
of these waves can be maintained on

from light in not being influenced by
the atmospheric conditions of rain. fog,
day and night. Therefore, receivers and
transmitters can be built which re-
semble the huge searchlights for visible

bakelite prisms or metal grids.

Polarized Waves

These quasi-optical waves, as gener-
ated in the wav mentioned above, are
highly polarized. They travel easily
through a grid with parallel wires all in
onc direction. But thev are held up if
we turn the grid around 90 degrees, this
phenomena repecating itsel{ after each 90
degree turn. It is like turning a polar-
izing Nicol crystal in a polarization
apparatus.

For wartime use these transmitting

light.

By bringing these ultra-short waves
into the focus point of a reflector, they
can be concentrated to almost a single
line. Of course. there have been other
methods for producing a directional ef-
fect for the longer waves. This has
heen accomplished by cutting out side
radiation by interference and a partial
loss of energy. [For real reflection, the
dimension of the wavelength has to be
short in comparison to the dimension
of the reflector. The size of the re-
flector is limited by practical size con-
siderations. Thus reflection is to be

CH CH

stations would have the considerable ad-
vantage of not sending out any visible

A receiver circuit for the micro waves.
Notice the simplicity of the circuit, due

expected only from those wavelengths
which are small in comparison to the

light that could be recognized by the to the frequency being determined within size of the reflector. In our particular
enemy. They are strictly directional the tube which is completely isolated case the wavelength, with which com-
and therefore highly secret. This from associated apparatus by chokes munication across the English Channel
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was maintained, is only about 7 inches. This is small enough
to be handled properly by a reflector about 10 feet in
diameter.

Naturally there is a chance for further development of this
new field of transmission. We might increase the size of the
present reflectors. With increasing the size of the reflector
several advantages are procured. First. it would get larger in
comparison to the order of the wavelength; thus better con-
centration of the beam oi electromagnetic radiation would be
accomplished. Sccond, irregularities in the shape of the re-
flector become smaller. in percentage, to the total size of the
reflector. Thus the approximation to the ideal shape for the
reflector may be made to a larger extent than in a relatively
smaller retflector where a tiny deviation from the geometri-
cally correct structure would throw a large percentage of electro-
magnctic waves in an undesired direction.

Reflector to Wavelength Ratio

The second way of making the size of the wavelength a
small fraction of the size of the reflector is to decrease the
wavelength. Although the technical difficulties in that direc-
tion of development are perhaps great, wavelengths have been
produced as low as 2.5 ¢.m. (about one inch) and smaller in
the physical laboratories. There is, therefore, a good chance of
approaching the problem of improved reflection from this
angle.

Work along the lines of ultra-short wave communication has
been done independently in France and
in Germany. All these developments
go back to the fundamental investiga-
tions of Heinrich Hertz and the work
of Barkhausen and Kurz and later by
the research work donc by Harms. In
Germany, Esau has been working along
these lines with special regard to its
therapeutical application, and in France
work has been done by A. G. Clavier,
1. H. Fournier, R. H. Darbord and E.
M. Deloraine, director of I. T. and T.
A. G. Clavier, who came with his col-
laborators Fournier and Darbord to the
United States recently on a visit. is
chief of the French Signaling Depart-
ment, which concerns itself with the
development of the quasi-light-wave
communication.

The important new feature of the
Dover-Calais tests is primarily how
the actual energy was gencrated. The
wavelength on which these cxperiments
have been carried on is not morc than
18 centimeters (about 7 inches). That
means the tremendous frequency of
1,600.000.000 cycles per second. Al-
though the generation of these and
even shorter wavelengths than that had
been known in the physical laboratories
for quite some time. the energy out-
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are turned back by the negative plate,
describing an orbit, as shown
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Picturization of the complete transmitter

circuit. Note the high voltage on the grid

and low voltage on the plate. This voltage

relationship is essential to the operation of
the tube

Modified form of the new tube. This is

capable of oscillation only on wavelengths

down to 18 centimeters, due to capacity
added by the base arrangement.

experiments of Lampa. Hertz and others,
by various kinds of spark-gap oscillators.
Heinrich Hertz first used the cylinder-
parabolic reflectors in the focussing line
of which he had his high-frequency spark
and a little bipolar antenna. In the geo-
metrically balanced receiver the detector
was placed directly in the focussing line.

Earlier Oscillators Lacked Power

Other interesting types of spark gap os-
cillators already had been used by Rus-
sian experimenters.  Special containers
were filled with metal filings which were
moved constantly by a stirring wheel. In
the cup with these moving filings (all
smaller than a certain size) a second
electrode protruded. coming in contact with new
filings. Thus the necessary small electrodes
were provided by the filings for producing very
small electromagnctic waves. As these elec-
trodes burn off. if used continuously, by mov-
ing the grains new electrodes were continuously
provided.

Now the use of vacuum tubes and ultra-
frequency generation has made possible the
output of one-half watt of energy at frequencies
up to 6.000.000.000 or more.

As compared with the power ordinarily em-
ployved in radio transmission work this power
of half a watt secms insignificant. It should be
borne in mind. however. that American ama-
teurs have established many long-distance trans-
mission records. operating with one watt and
less, on wavelengths of twenty and forty meters.
There are authentic records of transmission
tests in which a span of scveral thousand miles
has been covered using a single peanut receiving
tube in a forty-meter transmitter.

Copyright by Dr. Saxl.
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REMOTE CONTROL

in Custom-Built Radio Installations

This custom-built unit in a fine home offers a striking illustration of what
one enterprising serviceman accomplishes with standard parts and equipment
in producing a really modern installation

OW is the time for all good

radio men to get together in

order to discover some way

that the family may eat
until business picks up, or until television is with us. One way
to accomplish this result is to sell something to somebody who
has the money to pay for it. so let’s go atter the man who is
insulted when you suggest anything hut the best; and don’t
think that there aren’t plenty of them right in your neighbor-
hood.

Here is a remote control svstem that will give real one
hundred per cent. satisfaction to the customer. and no experi-
menter work on the part of the radio man. Work like this can
be charged for and the job will show a profit that no similar
amount of labor in any other branch of the radio business can
ring up on the cash register. You won't need to lay awake
nights wondering how long the system will work, since it is
the simplest of all, and heing the simplest is the most efficient.

Here is the author’s idea of what a radio system for remote
control should include in order to appecal and be salable to
the wealthy home owner:

1. Every room in the house should have the possibility of:

(a) Tuning in any station on the dial.

(b) Controlling the volume individually at each position.

(c) Cutting out the speaker entirely if
desired.

(d) Playing phonograph music and
rejecting undesired records.

A remote control
box located on a
bedside table. It is
portable to provide
maximum conve-
nience and is en-
closed in an appro-
priate cabinet

By Sterling Stevens

2. Tt must be possible to turn the
system off and on from any position.
not just the one where it was
turned on,

3. Changing the volume at one position must not change it
at another.

4. If one of the dials is moved with the radio turned ofi.
some mecans must be supplied to correct the reading so that
the stations will come in at the proper numbers when the sys-
tem is used again.

5. All dials must follow and show the correct reading at all
positions regardless of whether or not the positions are all
in use.

6. The phonograph must play continuously and require no
reloading.

7. All components must be of standard manufactured brand
with a national reputation, easily obtainable on the open
market.

Suppose there are eight rooms to be supplied with radio re-
ception, four on the main floor and four upstairs. In order that
the operators of the system have a greater opportunity of
tuning in the radio at will, let us install two radios, each sup-
plying four speakers, two on the main floor and two upstairs.
These speakers may be so divided that the rooms most likely
to be used at the same time will be on opposing systems. A
system that will select either of the two radios at any posi-
tion can be worked out, providing the customer has too much
money instead of just plenty of moncy. But let's be reason-

The radio set and phonograph equipment in the installation

described in this article. This equipment is mounted in a
steel cabinet in the basement
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Figure 2. The relay system, operated from remote control

boxes and providing complete control of radio and phono-

graph operation. For simplicity only the switch circuits of
one remote control box are shown

able with the present layout and make it so that it can be
sold and not just dreamed about.

One practical way to satisfy the above noted require-
ments is to use the Gencral Electric Selsyn motors (mean-
ing self-synchronous). The Selsyn is an interesting little
device, six inches long and about three inches in diameter.
If five of them are conncected, as shown in Figure 1. and the
rotor of one is moved, the rotor of all the others move a
corresponding distance. They can be used as remote
signal indicating devices in a number of diiferent require-
ments. Standard Selsyns have their rotors wound with a
single-phase winding. the leads to which are brought out
and tagged with small metal markers labeled R1 and R2.
The stators have a three-element Y-connected winding, leads
to which are brought out and tagged SI. S2 and S3. Exci-
tation is single phase and is connected to the rotor winding.
and all rotors must be connected to a single source of cn-
ergy. The motors are designed to a particular frequency
and it is preferable that this frequency be used. Up to
fifty-five volts is induced in the stator windings. according
to the angle of rotation. and so with the 110 volts a.c. ap-
plied to the rotor, all wiring to the motors can best be in
conduit, although not specifically required by all wiring
codes.

Adjustment of Selsyn Motors

If the motors show a tendency to buzz at certain positions
of the dial. a series resistance may be inserted in the rotor

circuit which will cut the voltage and reduce the noise. If
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AT REMOTE CONTROL POINTS : AT RADIO SET
Figure 1. Schematic circuit of Selsyn motor system for tuning radio set

from any one of four remote locations. The motor at the

right is the

one mounted on the tuning condenser shaft of the radio set

www americanradiohictorv com

Here the loud speaker grill over the~door lends a
decorative touch to the room—a decidedly impor-
tant feature in high-grade home installations

they do not seem to have cnough energy, a
step-up transformer may be inserted in the rotor
circuit in order to take care of the 1R voltage
drop in the supply lines. A Selsyn in synchroniz-
ing with its sister Selsyns will always travel
through the smallest angle to its satisfied posi-
tion; and so in connecting a Selsyn “receiver’” to
a radio set this fact must be kept in mind.
The Selsyn receiver is different from the Sel-
syn “generator” in that it has a special pressure
device inserted in it which prevents “hunting”
on that particular motor and so forces all other
dials and motors to line up with it. The receiver
Selsyn should be connected to the radio set
tuning shaft by means of not more than a two-
to-one gear. The remote control dial may then
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the other, a.c. from a transformer floating

on the line is always there waiting to be used
and so appears to be the most practical for our
particular use.

Each system requires two relays, one to start
the radio and the other to start the phonograph
and transfer the amplifier input from the radio,
where it normally stands, over to the pick-up for
phonograph operation. The relays used are
standard signal relays, wired and built over to
accommodate the requirements of the circuit. It
is well to buy the best relay available and with
heavy points, since any sputtering at the contacts
of an a.c. relay is not to be tolerated.

The Relay System

The diagram in Figure 2 shows the layout of
the relay circuit. The pressing of the “on” but-
ton operates the ofi-on relay, closing twe circuits.
One is the 110 a.c. on the radio and field supply,

Figure 3. Output circuit. Four type ~43 tubes are used in parallel push-
pull arrangement. The parts employed are: Ch—output choke. 4,000 ehms
impedance; T—output matching transformers; R1—60-ohm volume control
potentiometers; R2—I15.-ohm compensating resistors; C—2 mfd. blocking
condensers; Sw—antenna type switches; Vc—speaker voice coils

be calibrated in a 360 degrece —0
to 100 marking. Gearing at the
remote control dial is not neces-
sary and with the suggested ar-
rangement, very excellent dial-
ing may be obtained. Any
extra torque exerted against a
Selsyn naturally limits its effec-
tiveness; and so all rotors must
be free to move with no binding.

Checking Motor
Connections

If a Selsyn recciver does not
follow its transmitter exactly,
look first for binding of parts.
If mechanically free, check the
electrical connections for open
or incorrect circuits. Be sure the
rotor brushes are making con-
tact. If one rotor circuit is
open there will be very little
synchronous torque between the
transmitter and receiver and
there will be two synchronizing
points each 190 degrees apart.
If a stator lead is open. it will
be found that the recciving Sel-
syn will follow the transmitter,
but it will follow through a lim-
ited angle and then reverse its
direction, giving very erratic
action. If one of the Selsvns
runs in the wrong direction the
Sl and S3 leads are not con-
nected properly.

Excessive heating in Selsyns may be caused by one or more
of the following reasons:

1. Excessive excitation voltage.

2. Incorrect excitation frequency.

3. Pairing of transmitter and receiver of different stator
voltage ratings.

4. Open rotor circuit on one Selsyn.

Selsyns should be installed so as to have plenty of ventila-
tion. Equipped as they are with ball-bearings. they do not re-
quire lubrication under normal usage, such as for remote con-
trol indication. They should be mounted on rubber in order
to prevent mechanical vibration.

So much for the Selsyns for the time being; so let us turn
our attention to the relay circuit for turning on and off the
radio, starting the phonograph, and operating the reject circuit.
The relays should be of the 24-volt a.c. type in order to get
away from conduit on the one hand and the unreliable d.c. on

Remote control boxes may be let into the wall, as
shown here beside a hand-carved speaker grill

and the other locks up the relay applying the
24 volts across the relay coil until the series
circuit controlled by the normally closed “oit”
button is pushed, thereby removing the current
from the winding of this coil and allowing the
relay to open. The phonograph
relav is operated in a similar
manner, except that it is con-
nected in series with the con-
tacts of the “off-on™ relay. One
arm locks up the relay while the
other applies a.c. to the phono-
graph. A double-pole. single-
throw switch is built into this
relay to transfer the grid from
the first amplifier tube from its
input transformer to one side of
the pick-up. The other side of
the pick-up goes to ground, since
a —27 heater type tube is used.

The Radio and Amplifier

Two type 12 Stromberg-Carl-
son radio sets are used in the
equipment illustrated. The rotor
assembly lends itself admirably
to remote control, being self-
balanced and easilv connected
to the receiving Selsyn.

The operation of four dy-
namics is a bit too much of a
load on anv pair of —45’, and
so vou will find it desirable to
parallel off another pair and
double the output. The Strom-
berg mentioned has an extra —-80
tube for supplving the field volt-
age to its dvnamic speaker.
Since we will have no use for
this extra current, it should be
directed over through the -43
output circuit and put to work
to take care of the added -43’s. Since the two extra —45’s are
operated from the same filament source. it will of course be
necessary to change the bias resistor. Onc half the resis.
tance normally used is required. Remove the normal output
transformer and replace it by a choke of proper characteristics
and with a 4000-ohm output. This output choke feeds di-
rectly four impedance matching transformers arranged in se-
ries parallel, as shown in Figure 3. and located at their respec-
tive remote positions. The Model 12 Stromberg is equipped
with automatic volume control, therefiore no attention need
be given to changing volume at the radio itself. Once this is
set it will deliver a constant signal to cach remote position
where it can be controlled as will be shown later.

It will be found necessary to free up the rotor of the tuning
condenser gang so that the rotation will be smooth. A pres-
sure device is furnished at the end of the retor shaft which
should be adjusted to give as free an (Continued on page 324)
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Radio Lends a Hand 1n

The noise “thermometer,” showing how some
common noises rate in the scale of decibels
in which the new radio noise meters read. Con-
tinuous noises louder than 50 decibels are
deemed likely to be dangerous to health and

efficiency
Decibels ) o
Relative @ Noises
Sound energy
100,000, I10+Airplane engine
000,000
10,000, - | —=+Riveter
——— Boiler factory
LTJMax.NY.s’h‘eet
1,00O, ~ 9O
000,000 Roaring Lion
Police whistle
100,~ | =T Noisy NY. dtreet
000,000 | “Horse ewagon
‘o - | KMotorTruck
000,000 70~Street Car
|l Automobile
,Piano practice
|1000,000| = Vacuum ~
[ cleaner
TNoisy office

! Danger Line!

100,000 50+ Quiet street

Average office
Noisy residence
10,000 Onetypewriter
Quict office
Average residence
1,000 3O
Country residence
Rustling paper
100 Purring of cat
Underground
vault,NY.City
10 10
Attainable only
inspecial sound~
proof room with-
o O

; out living creatures

Fingerprinting

"NOISE "

The public demands that something be done about
noise. The first step in stopping noise is to measure
and analyze it. Thus originates the new profession of
noise engineer, open to radio men because radio
apparatus is used in most of the noise measurements

By E. E. Free, Ph.D.

HOULD this ever become a noiseless world. radio will have made it so.

Radio often is accused, it is quite true. of being a contributor to the

noises of today, instcad of a reducer of these noises. There is much

truth in this, indeed. when one thinks of the innumcrable loudspeakers
allowed to blare raucously on city streets. but even this unfortunate activity is
outweighed by radio’s important contributions to noise reduction.

Every day the public demand for quiet increases. Quiet offices and resi-
dences rent better than those that arc noisy and at higher rates. Quiet refrig-
erators. vacuum cleaners and other household machines sell better and at
higher prices. Quict automobiles take what remnant of the automobile market
has survived the business depression. Railway and strcet-car companies face
the same demand for quiet-running vechicles. Prices of property in suburban
developments. recommendations of city planning engineers for civic improve-
ments all turn, as onc of their major factors. on the possibility of decreasing
noise.

Like any other phase of enginecering. noise reduction has measurement for its
first cssential. Like all human activities. car judgments are affccted by preju-
dices and individual desires. TFirst of all. the noise enginecr must know, in

definite physical terms. independent of human ears. just what noises he deals
with. just how these are produced, just what are their constituents. like the con-
stituents of a chemical compound which the chemist analyzes before he under-
takes to change it.

Rell Telephone Laboratories

Dr. Harvey Fletcher (left), distinguished sound expert of the Bell Telephone

Laboratories, and Dr. R. H. Galt (right), with some of the noise measuring

instruments developed by that institution. Dr. Galt was in charge of the

majority of the noise measurements made recently on the streets of New York
City for the Noise Abatement Commission
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ordinary suitcase. At one end of this casc
there is a microphone protected by a metal
screen. The output of this microphone goes
o a Lhree-stage, vacuum-tube amplifier, espe-
cially desigaed for extreme stability in opera-
tion, so that the output of the amplifier al-
ways will correspond exactly with the sound
input to the microphone. This amplifier out-
put then is measured on a meter approxi-
mately logarithmic in character, so that the
meter scale will cover a substantial range of
noise intensities. Dry batteries for the opera-
tion of the amplifier are included in the in-
strument’s case, so that the whole device is
perfectly portable, may be taken anywhere
and may be used to measure noises on
streets, in factories, from machines, in offices
or anywhere else.

For more complete noise

| analyses and more accu-

|

T+

VACUUM CLEANER I
1 1

rate noise measurements,
especially of faint noises or

60

of those which are very

50

-— A high or low in pitch, more
| flexible and complicated

40

e, ST

7‘ -—L\.--_‘F-I- . 1
| equipment 15 necessary.

30

STREET |NOISE There is now available, for

b=

Thetos Courtesy E. ¥ Free Laboratories

example, acoustimeter
equipments marketed by

How frequency analyses of noises are made. Above
are the frequency analyzer and a modern form of

DECIBELS ABOVE THRESHOLD

the C. F. Burgess Labora-

acoustimeter in use to measure the pitches of the
noises from the vacuum cleaner in the sound-proof

tories, Inc., of Madison,
Wisconsin, which will mea-

box at the left. At the right is a frequency analysis
thus obtained, showing the composition of the cleaner
noise. For comparison, a similar analysis of New

8 8 8 8 8 8 g 8| surc noises so faint that the
« & ¥ g| human ear can harely hear

CYCLES PER SECOND them. This same instru-

York City street noise is added

The great contribution of radio to the new science of noise
reduction is that radio apparatus provides the best way. onc
might almost say the only way. in which these noisc measure-
ments can be made.

Modern apparatus for measuring noise is really no more
than the first part of a broadcasting station. First of all there
is a microphone to pick up the noises. Then comes an ampli-
fier to increasc the electric equivalent of the noise energy to a
measurable point. - Finally. instead of modulating these sounds
on a carrier wave as the broadcaster does. the noise engincer
measures the energy concerned on some suitable variety of
clectric meter.

These instruments arc very recent developments, still not
well understood cither by laboratery physicists or by radio
engineers. Much more will be heard of them in the next ten
vears than has been heard in the past.

Even a decade ago. when my own organization first began to
study the problems of noise measurement. the modern radio
devices were not available. Our first survey of street noise in
New York Citv. the first such survey ever made anywhere. was
done with a device called the audiometer. developed by the
Bell Telephone Laboratories. the principle of which is to match
the noise to be measured against a standard noise produced by
the instrument. The ear of the observer determines the match.
In skilled hands this instrument and method have proved ex-
{remely valuable. Tt even has proved possible to measure
noises